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Genome analysis of ETA-converting
staphylococcus aureus phiB-7772
and phiB-7774 bacteriophages

Abaev L.V., Skryabin J.P., Dyatlov I.A.

State Research Center for Applied Microbiology
and Biotechnology, Obolensk, Russia

It is known that the lysogenic conversion is one of the main
ways of Staphylococcus aureus adaptation to the environ-
ment. The temperate S. aureus bacteriophages from Sipho-
viridae family are classified according to the sequence of the
integrase gene (Salnt-type). Each Salnt-type has restrictions
on the dissemination among clonal lines (SS) of S. aureus.
It is shown that the virulence genes encoded by phages of
Siphoviridae family strictly correlate with Salnt-types. So, exfo-
liative toxin gene A (eta), a leading factor of pathogenicity in
skin diseases, is encoded by ETA-converting bacteriophages
of Salnt1-type by ETA-like prophages. ETA-like prophages
could be found in the genomes of several SS, for example,
SS15, SS109 and the SS121, converting them into the etio-
logical agent of infections such as bullous impetigo and sta-
phylococcal scalded skin syndrome (SSSS). For SS8 line,
dominant in Russia and in Western Europe, the phenomenon
of ETA-conversion and association with SSSS were not previ-
ously shown.

When investigating the epidemic outbreaks of SSSS in
2013-2014 in Central Russia, we had found the replacement
of traditional SS15-eta (B-7774) by CC8-eta (B-7772) strain.
The full-genome sequences of B-7772 (LUBK0O0000000) and
B-7774 (LJBLO0O000000) strains were determined, and within
its ORFs prophage sequences encoding eta gene were re-
vealed. The aim of this study was a comparative genomic
analysis of prophage phiB-7772 and phiB-7774 sequences
and of known sequences of ETA-like prophages and other
phages of Salnt1-type.

OFR and regulatory regions of prophages phiB-7772 and
phiB-7774 were determined by Prodigal, GeneMarks and
BPROM programs. A comparative analysis of the major func-
tional areas of phiB-7772 and phiB-7774 was conducted. The
features of the structure of regions responsible for the lys-
ogenic and replication are discussed. The high degree of
homology of phiB-7772 and phiB-7774 regions encoding pro-
teins of the capsid and tail structures, with phiETA3 phage
sequence was shown. The specific variations in the region of
bacteriophages of Salnt1-type encoding proteins of the host
cell lysis and toxins were revealed. The dependence of se-
quence of integration sites of prophages of Salnt1-type from
SS was noted.

Adapting of SS8 strain to a new ecological niche is related
to the inclusion of ETA-like prophage in the genome. The spe-
cific features of phenome of phiB-7772 phage identified an
unigue opportunity to lysogenic conversion of B-7772 (CC8-
eta) strain.

Bacteriophages: history of investigation
and application

Akimkin V.G.

Scientific Research Institute of Disinfectology,

Moscow, Russia;

1.M.Sechenov First Moscow State Medical University,
Moscow, Russia;

Central Research Institute of Epidemiology, Moscow, Russia

At the beginning of the 20"-century a canadian scientist
Félix d'Hérelle working at this time at the Pasteur Institute
(Paris) laid the foundations of the modern theory of bacteri-
ophages. The important historical scientific landmark is the
establishment of Tiflis bacteriological Institute (1923), where
the theory and practice of application of bacteriophages was
developed, implemented and extended in the Soviet Union,
later in Russia and all over the world.

Today the experience of scientific and practical applications of
bacteriophages in Russia lasts about 100 years. In 1930-40s
years the methods and techniques of bacteriophage use for dys-
entery and typhoid prophylaxis were developed. During the same
period the bacteriophages against major causative agents of
purulent-inflammatory infections were designed: Staphylococcus,
Streptococcus, coli, Proteus and Pseudomonas phages; this al-
lowed to apply them in surgical practice for the treatment of puru-
lent processes and postoperative complications.

In the early 1990s due to the growing importance of the
problem of resistance of microorganisms to antibiotics the
bacteriophage application area expanded and they become
widely used in treating a variety of inflammatory diseases and
complications in surgical practice, gynecology and obstetrics,
urology, ophthalmology, dentistry and other medical fields.

In the 20" and 21" centuries, the use of bacteriophages in
epidemic foci of infections associated with health care (Emer-
gency Infections) was highly effective and been documented
by many Russian scientists — representatives of various local
epidemiological schools (Kemerovo, St. Petersburg, Moscow,
Nizhny Novgorod, Ufa, Khabarovsk, etc.).

Currently, bacteriophages in Russia are actively used for the
treatment and prevention of widespread nosological forms of in-
fections, including Streptococcus, Staphylococcus, dysentery,
Salmonella and a wide range of the other nosocomial infections.
Anyway the active use of bacteriophages takes place due to their
unique properties: high efficiency against the target microorgan-
isms that is comparable to the efficacy of the antibiotics, efficacy
against the antibiotic-resistant strains causing Emergency
Infections, the compatibility with any medicines, and the fact that
they don't harm the normal human microflora. Bacteriophages
are non-toxic and feature low rates of adverse reactions.

In the last decade, the first publication of the experience of
bacteriophage application in the US and Europe started to ap-
pear. Given the clinicians’ strong interest and popularity in
treatment-and-prophylactic bacteriophage applications, the ex-
pansion of the range of different forms of their application, which
is determined by the practical needs of contemporary medicine
we can predict the significant growth of scientific research in this
area and increasing the amount of bacteriophage medicines not
only in Russia but also abroad in the coming years.
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Complex use of bacteriophages for
prevention and treatment
of healthcare-associated infections

Akimkin V.G.

Scientific Research Disinfectology Institute of Federal Service
for Surveillance on Consumer Rights Protection and Human
Well-being, Moscow, Russia;

1.M.Sechenov’s First Moscow State Medical University,
Moscow, Russia;

Central Scientific Research Epidemiology Institute of Federal
Service for Surveillance on Consumer Rights Protection and
Human Well-being, Moscow, Russia

Prevention of healthcare-associated infections is one of the
global problems in modern period of healthcare system devel-
opment. It is greatly complicated by the wide spread of micro-
organisms with high resistance to most groups of antibiotics
and disinfectants.

Over the past 50 years in Russia, considerable progress in
theoretical evidence and practical application of bacteriophag-
es to treat and prevent healthcare-associated infections has
accumulated. The efficient use of bacteriophages in epidemic
outbreaks of healthcare-associated infections has been docu-
mented in numerous representative studies of different epide-
miological centers in Russia: Kemerovo, St. Petersburg,
Moscow, Nizhny Novgorod, Ufa and others. In modern period
bacteriophages are used for the treatment and prevention of
various inflammatory diseases and complications in surgery,
gynecology and obstetrics, ophthalmology, dentistry, com-
bustiology and other areas of medicine.

One of the important areas of application is the use of bac-
teriophages for the decontamination of inanimate objects and
surfaces in healthcare settings. Disinfection by using bacteri-
ophages is the most suitable in epidemiologically relevant
specialized departments such as intensive care units, burn
units, etc. In healthcare settings, objects usually are disinfect-
ed by liquid chemicals or wet pasteurization. However, the use
of chemical disinfectants is often limited by the presence of
patients, filling of these units by many complex medical de-
vices and monitoring systems for vital functions of the patient.
Each of the factors that affect the efficacy of disinfection can
nullify or limit the efficacy of the process. In the case of the
spread of hospital clones (strains) resistant to chemical disin-
fectants and other antimicrobial agents, usage of bacteri-
ophages may be an additional option. This may significantly
increase the effectiveness of prevention and control of health-
care-associated infections. A mandatory condition for effi-
ciency of bacteriophage disinfection is the susceptibility of
bacteriophage and its lytic activity. Drugs containing phages
adapted to circulating bacterial strains will be more efficient
compare to their non-adapted counterparts.

Numerous randomized controlled trials revealed different
efficacy regarding the usage of bacteriophages in the environ-
ment. The greatest effect was obtained using Pseudomonas
bacteriophage: complete elimination of the pathogen was
achieved within 24 hours after a single application, and there
was no new cases of healthcare-associated Pseudomonas
infections. This is also the case for Salmonella bacteriophage
effect (15-fold incidence reduction).

Assessment of the epidemiological
effectiveness of bacteriophages

in prevention of streptococcal and
other bacterial respiratory infections
in organized groups

Akimkin V.G.', Alimov A.V.2, Polyakov V.S.3

Scientific Research Institute of Disinfectology,
Moscow, Russia;

2Scientific Research Institute of Viral Infections,
Ekaterinburg, Russia;

31026 Centre of State Sanitary and Epidemiological
Surveillance, Ekaterinburg, Russia

Relevance. Acute diseases of respiratory tract of strepto-
coccal etiology are currentlyone of the most pressing prob-
lems in military medicine due to the high level of such dis-
eases among servicemen. Bacteriophages are considered as
modern alternative to antibiotics, especially in cases when the
application of antibiotics is hampered.

The purpose of the work was to evaluate the epidemio-
logical efficacy of the use of bacteriophages (streptococcal,
staphylococcal, or the polyvalent pyobacteriophage) for pre-
vention of bacterial acute respiratory infections in units during
the period of their formation.

Materials and methods of study. The evaluation of the
epidemiological effectiveness of bacteriophages was conduc-
ted in two directions: microbiological and epidemiological.
Microbiological studies tracked the dynamics of changes
of the microbial diversity in servicemen of main and control
groups before and after an application of preventive agents.
Epidemiological effectiveness of bacteriophage application
monitored manifestations of epidemic tonsillitis disease proc-
ess (and other respiratory diseases of bacterial etiology)
in experimental and control groups before and after applica-
tion of preventive agents. The study involved 510 healthy
servicemen.

Results and discussion. Streptococci were dominated —
76.9%, including Str. pneumoniae — 47.7%, Str. pyogenes —
29.2% among isolated cultures (before phage application ).
S. aureus was isolated in 23.1% cases. Streptococcal bacteri-
ophage was most effective, after the preventive treatment the
number of isolated streptococci decreased by 2.4 times, and
the incidence of tonsillitis and acute respiratory diseases de-
clined 1.8 and 3.0 times, respectively.

Thus, the use of bacteriophage to prevent respiratory dis-
eases causes sanitizing effect in organised military units. As a
result of the local application on nasal microflora the circula-
tion of agents of cold-related diseases of coccal aetiology in
the military unit is impaired. As a consequence, this inhibits the
formation of epidemiological strain that determines the group
morbidity. The use of bacteriophage is a modern trend for
prevention of infectious diseases of streptococcal etiology in
organised military units.
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Experience of use of immune lactoglobulin
and bacteriophage mixture for treatment
of experimental salmonellosis

Aleksanina N.V., Moiseyeva O.V., Yagovkin E.A.

Rostov Research Institute of Microbiology and Parasitology,
Rostov-on-Don, Russia

The aim of this study was to investigate the antibacterial
efficacy of the joint use of immune lactoglobulin and Salmonella
bacteriophage in the treatment of experimental salmonellosis
in mice.

The experimental Salmonella infection was reproduced by a
single intragastric administration of 2 LD50 daily agar culture of
S. typhimurium. The animals were divided into four groups ac-
cording to the pattern of the treatment. The preparations were
daily administered to mice orally after the infection for 7 days.
In the study of the joint therapeutic effect of the lactoglobulin
and bacteriophage the special attention was paid to the terms
of elimination of the pathogen from animal organs. Analysis of
the data showed that in all four groups a positive dynamics of
excretion of the pathogen of mice was revealed. In groups of
animals that were treated with both drugs, the elimination of
Salmonella out of organs occurred 1.5 times faster than in the
control groups of mice. At the same time in the experimental
groups on the third day of treatment with preparations the sta-
tistically significant decrease in the number of S. typhimurium
in the contents of the large intestine of animal was revealed.
The study found that immune lactoglobulin used simultane-
ously with Salmonella phage for 7 days reduced the severity
and duration of the disease course and blocked the further
development of the infectious process, promoted the efficient
and rapid cleansing of animal organism of the pathogen, in-
creased the survival of mice. The obtained data suggest the
applicability of joint use of immune lactoglobulin preparations
and bacteriophages in the treatment of acute intestinal infec-
tions caused by antibiotic-resistant strains of Salmonella.

Analysis of genome of bacteriophage
propionibacterium acnes A1-14

Alekseeva A.E., Alkhovsky S.V., Brusnigina N.F.

I.N.Blokhina Nizhny Novgorod Research Institute
of Epidemiology and Microbiology, Nizhny Novgorod, Russia

The purpose of the work is the characterisation of the ge-
nome of the new temperate Propionibacterium phage PA1-14
bacteriophage that was found in the analysis of the results of
full-genome sequencing of Propionibacterium acnes A1-14
strain.

Full-genome sequencing was conducted on MiSeq instru-
ment, Nextera XT kit was used for the preparation of DNA
libraries. With the help of CLC Genomics Workbench 5.5 (CLC
bio, USA) software the alignment and assembly of nucleotide
sequences de novo was conducted. The genome was anno-
tated using RAST server.

As a result of the alignment and association the nucleotide
sequence with the length of 29407 bp and coverage level

25000 was obtained. The number of GC pairs amounted to
53.85%. When annotating, 45 protein coding sequences were
found, 31 of which encode hypothetical proteins with unknown
function.

Bacteriophage Propionibacterium phage PA1-14 belongs to
Syphoviridae family, and it was found that the genome con-
tains genes that determine the synthesis and assembly pro-
teins of phage capsid and tail, DNA replication, and genes
responsible for host cell lysis. While plating Propionibacterium
acnes A1-14 strain by Gracia agar overlay method, the nega-
tive plaque formation was not observed, indicating a temper-
ate phage nature. The genome of Propionibacterium phage
PA1-14 does not contain genes of integrase and its repressor
that are required for insertion of the bacteriophage DNA into a
host cell genome, which is consistent with literature data.
Apparently, bacteriophage DNA persists in cells of a host bac-
terial culture as extrachromosomal units.

According to the literature, this property is characteristic for
all known to-date bacteriophages of Propionibacterium acnes,
which have apparently lost the genetic module responsible for
the integration into the host genome.

Innovative application of bacteriophages
in the sphere of sanitary and
epidemiological welfare of the Russian
Federation

Aleshkin A.V.!, Svetoch E.A.2, Volozantsev N.V.2,
Kiseleva I.A.!, Rubalsky E.O.!, Ershova O.N.3,
Novikova L.I.!

'G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;
2State Research Center for Applied Microbiology and
Biotechnology, Obolensk, Russia;

3N.N.Burdenko Research Institute for Neurosurgery,
Moscow, Russia

For the first time in the Russian Federation, based on the
original virulent bacteriophage strains active against food-
borne infectious agents, hospital acquired diseases and a
number of others, new categories of products have been cre-
ated, technologies for their production, procedures for evalua-
tion of dangers of bacteriophages, including microbiological,
biochemical and molecular genetic tests have been estab-
lished, and laboratory animal tests and limited clinical trials
have been conducted. Prophylactic application of the newly
designed phage-based products in healthcare, production of
food, cosmetics and other branches of the Russian economy
will allow to reduce the risks of emergence of sporadic cases
as well as massive outbreaks of socially significant infectious
diseases of bacterial origin.
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Role of topology and replicative structures
of DNA of E. coli cells in lysogeny and
virulent cycle of ssDNA of PHIX174 and
L®7 bacteriophages

Aleshkin G.l., Smelkova O.l., Markov A.P., Rusina O.Yu.,
Voronina O.L., Dobrynina O.Yu., Bolshakova T.N.

N.F.Gamalei Research Centre of Epidemiology and
Microbiology, Moscow, Russia

Virulent ssDNA bacteriophages phiX174 and lg7 are capa-
ble to start lysogeny of bacteria from Escherichia, Shigella,
Salmonella genera. The combination of lysis of E. coli popula-
tions by these phages with the increased frequency of their
lysogeny in the spontaneous mutants of the regulatory FTS-
system (Pts) and topoisomerase Il (NalR) enriches the popula-
tion with lysogens of these mutants, capable of changing the
rate of growth, pathogenicity and antibiotic resistance of bac-
teria. According to integration-replicative model, the lysogenic-
ity phiX174, g7 of E. coli is happening due to integration of
phage ssDNA in area of termination of chromosome/plasmid
replication, that is, in the terminal structure of replicon.
Inheritance of phage genome located at this site, or its segre-
gation and beginning of the virulent phage cycle depends on
the activity of bacterial XerCD helicases, topoisomerases ||
and other proteins altering DNA topology.

Objective. To find out the effect of mutations in the genes
of these proteins on the lysogeny and virulent cycle of
phiX174, la7 on E. coli. To characterize the details of these
processes in cells with different replicon DNA structure.

Materials and methods. A collection of strains with muta-
tions in genes of DNA of gyrase, topoisomerase IV, DNA of
helicases was obtained. The strains with a combination of
chromosomal and plasmid replicons were designed. We com-
pared the frequency of induction of lysogens and titration of
phages on the mutants and the original E. coli cells, and on the
strains that differ in replicon cell structure.

Results. It was found that mutations in the gene DNA of
gyrase, topoisomerase |V lead to 2—-10 fold reduction in titre
phiX174, lg7. Accordingly, mutant lysogenic strain number in-
creases. The combining of mutations in the genes of DNA
gyrase, topoisomerase IV with mutations in the gene of repa-
ration and recombination of DNA recA, leads to inhibition of
virulent phage cycle. The mutations in the genes of helicases
DnaA, UvrD, providing various types of DNA replication, re-
duce the efficiency of phage titration. The combination in a cell
of replicon of chromosomes with a conjugation replicon HfrH,
of plasmids F +, pKM101 reduces phage titers in 2—6 times.

Conclusions. Changing the topology of DNA replicons
E. coli plays a crucial role in the effectiveness of lysogeny or
virulent cycle of phages phiX174, lg7.

Antibody response to bacteriophages
in evaluation of efficiency of enteral
phage therapy

Aleshkin V.A.', Novikova L.l.', Bochkareva S.S.’,
Aleshkin A.V.!, Ershova O.N.2, Kiseleva Il.A.",
Zulkarneev E.R.’

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

2N.N.Burdenko Research Institute for Neurosurgery,
Moscow, Russia

Currently, all the more important becomes the problem of
the prevalence of antibioticresistant strains of bacteria.
Possible replacing antibiotics with bacteriophages prepara-
tions may probably resolve this ploblem. Despite the fact that
phagotherapy is experiencing a rebirth, there is no established
algorithm for such therapy, the results obtained on the patients
controversial, and the clinical picture does not always corre-
spond to microbiological data. Evaluating the effectiveness of
clinical application of phages in terms of evidence-based
medicine, it is necessary to consider the possible response of
immune system on bacteriophage, the more that data on this
problem in the literature were not readily available.

In this regard, the aim of the work was to study the humoral
immune response to bacteriophages in operated patients dur-
ing enteral phagotherapy in postoperative period, burdened by
affiliated hospital-acquired infection resistant to antibiotics.

To accomplish this purpose enzyme immunoassay systems
were designed allowing to establish the presence of relevant
IgG-antibodies in blood serum or in any biological fluid of the
patient. As commercial reagents and the reagents prepared in
the laboratory were used. Thus, in particular, monospecific
rabbit antisera to the bacteriophages were obtained, the spe-
cificity of which has been proven by Ouchterlony method and
by neutralization of phage lysate.

The wells of microtiter plates were coated with antigen
(bacteriophage). The serum to be tested was diluted and incu-
bated in the well. In this step phage-specific antibodies are
bound to immobilized antigen. The bound IgG antibodies were
revealed using conjugate Protein A-Peroxidase (Sigma). The
choice of the conjugate was determined by the ability of sta-
phylococcal protein A to interact with IgG of different animal
species. Designed ELIZA systems were tested in the analysis
of IgG-antibodies to the corresponding bacteriophages in sera
derived from not-immunized and immunized rabbits and also
in sera of healthy volunteers who were or were not taking bac-
teriophage per os. Later the analysis of the humoral immune
response to bacteriophages in patients have been conducted,
which confirmed the necessity of corresponding IgG-antibodies
detection to determine the strain composition of the drugs
while conducting a second course of phage therapy.
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Development of a visco-plastic
formulations of bacteriophages

Anurova M.N.', Aleshkin A.V.2, Bakhrushina E.O.",
Kiseleva I.A.2, Bochkareva S.S.2, Zulkarneev E.R.2

'.M.Sechenov First Moscow State Medical University,
Moscow, Russia;

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

The relevance of the development of bacteriophage formu-
lations is due to the need to improve the compliance of treat-
ment and effectiveness of pharmacotherapy in the application
of this group of drugs outside the hospital.

The aim of this work is to develop new viscous-plastic
formulations of the combined bacteriophage substance.

Materials and methods. The object of research is a drug
substance, which is a cocktail of bacteriophages. We exam-
ined the possibility of using the following formulations as a
basis for suppositories: Witepsol of the brands H, W-35
(Cremer Oleo); as an emulsifier — Polysorbate-80 (BASF),
emulsifier T-2 (Laskraft). We prepared the experimental sup-
pository samples according to the standard process flow-
sheet. The technological characteristics of suppositories were
studied in analytical equipment ERWEKA: the tester of SSP
melting point, the tester of disintegration ST 32, the tester of
determining the time for complete deformation RM 30.

Results. The critical parameter of suppositories technology
is a method of introduction of the drug substance in the sup-
pository mass: the composite bacteriophages substance was
input as a solution and as a suspension type. The absence of
the influence of the route of introduction of the active sub-
stance on the indices of quality of drug was shown. The sam-
ples based on Witepsol H 35 and W-35 using the emulsifier
T-2 had a disintegration time of 30 minutes, the time of the
total deformation was in the range of 15 to 25 minutes, melting
point — 38°C + 0.5, which does not meet the requirements of
the state Pharmacopoeia. Further, the samples of supposito-
ries on the base of Witepsol H had a narrow solidification
temperature range, which creates a certain technological dif-
ficulties in scaling of the suppository composition with bacteri-
ophages which are thermolabile substances. The samples
based on Witepsol W-35 using as the emulsifier polysorbate
80 showed the satisfactory processability.

Conclusion. The suppositories with a cocktail of bacteri-
ophages that meet the requirements of a modern regulatory
documentation were designed.

Bacteriophages for prevention
of Pseudomonas aeruginosa biofilm
formation

Aslanov B.l., Konev S.D., llyina M.N., Grishko T.A.

1.I Mechnikov North-Western State Medical University,
Saint-Petersburg, Russia

Special attention should be paid to the possibility of using
of bacteriophages to combat biofilms. To date, a number of
works on the assessment of the effectiveness of phages

against biofilm formation have accumulated (Lu T.K., Collins
J.J., 2007; Liao K.S., et al, 2012; Weiling Fu, et al, 2010, etc.).
The greatest importance is the possibility of using phages for
the prevention of biofilm formation on devices for invasive
medical procedures, such as vascular and urinary catheters.

The aim of the study was to evaluate the effectiveness of lytic
bacteriophages to prevent biofilm formation by P. aeruginosa.

We used P. aeruginosa Ps5 strain with a high intensity of
the biofilm formation, isolated from clinical specimens in one
of the urological hospital in St. Petersburg. The efficiency of
bacteriophage B6 isolated from clinical samples in the clinic of
the purulent osteology of one of the St. Petersburg hospitals
was studied. The intensity of film formation was evaluated by
measuring the optical density (OD) in a microplate reader at a
wavelength 540 nm.

To study the bacteriophage ability to prevent the biofilm
formation the culture of P. aeruginosa strain that was inserted
into 7 wells of the microtiter plate with nutrient broth was used.
Into the first well the bacteriophage was added simultaneously
with P. aeruginosa culture. Into the second well the bacteri-
ophage was inserted once simultaneously with the culture,
and then in 3, 6, 9 and 11 hours. The phage was added to the
remaining wells only once: into the third one — in 3 hours, into
the fourth one — in 6 hours, into the fifth one — in 9 hours, into
the sixth one — in 11 hours after the start of the experiment.
The seventh (control) well contained only P. aeruginosa cul-
ture. OD595 was measured every three hours.

The results showed that the OD in the well with a single addi-
tion of phage remained virtually unchanged throughout the ex-
periment: 0.11 at the beginning and 0.12 after 11 hours. A simi-
lar effect was observed in the well with the addition of phage
every three hours. In the remaining wells, the OD that has
grown up at the time of the addition of phage remained un-
changed by the end of the experiment (within 0.2). In the con-
trol, the growth of OD was 4-fold in 11 hours (from 0.1 to 0.4).

The experiment allowed stating that both single and multi-
ple additions of phage effectively prevent the biofilm formation.
The late contact of a new phage with P. aeruginosa strain in-
hibits the growth of the biofilm.

Complex evaluation of pathogenicity

of clinical staphylococcal strains that are
different in antibiotic resistance and
sensitivity to bacteriophages

Bairakova A.L., Lakhtin V.M., Afanasiev S.S.,
Lakhtin M.V., Aleshkin V.A.

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

An assessment of pathogenicity of 180 clinical isolates of
staphylococci (except for S. aureus) was conducted. 20 groups
have been identified, depending on the antibiotic resistance
(AR) and bacteriophages (RBF), the presence of hemolysis in
culture on blood medium (HS), capacity for biofilm formation
(BFF). The strains with moderately expressed AR (resistant to
1-2 antibiotics), the absence of HS showed RBF (Intestinal (1)
complex (C) and polyvalent (P), staphylococcal (S)). High
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rates in the BFF at 80% and more indicated the infectious
potential of the isolate. 7 strains of group 12 with high AR
(to 5 or more) were susceptible to all BF (I, P, C, and P).

High BFF ratio was prerequisite to the development of an
infectious process. When comparing BFF in groups that were
resistant to clarithromycin and roxithromycin, with a lack of HS,
it was revealed that in one of the groups BFF ratio is higher.

In 75% of cases, there was a higher sensitivity to cefazolin,
cefotaxime, ampicillin. The combination of antibiotic resistance
and high values of BFF characterized infectious aggression of
pathogen. For 7/12 isolates that were sensitive to all BF with
the presence of HS, AR to 8 or more antibiotics, the low value
of the BFF coefficient suggested the possible mutations in the
genome. The results indicate the importance of all 4 factors for
prognostics and diagnostic assessment of the risk of patho-
genicity of staphylococcal strains.

Use of bacteriophages in veterinary
Barth N.G., Vasilyev D.A., Zolotukhin S.N.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

Bacteria of Providencia genus are widely common in na-
ture, they are isolated from water, soil, faeces and urine of
animals and humans. The effectiveness of therapeutic inter-
ventions largely depends on the time of diagnosis of the dis-
ease, so the improvement of methods of laboratory diagnosis
of diseases caused by the microorganisms mentioned above
is an urgent problem.

The source for the isolation of bacteriophages was waste-
water. As the indicator cultures, 26 pathogenic strains of
Providencia genus were used. Selection of phage strains was
conducted by passaging the strain on the indicator cultures
followed by cloning of homogeneous negative colonies, typical
for each isolate. The activity of isolated phage was determined
by Gratia and Appelman methods.

As a result of our studies, 16 thermostable isolates of bac-
teriophages that form the transparent colonies of various di-
ameters of 1.0 to 5.0 mm or sterile spots in the form of lysis
zone in diameter of 5.0 to 9.0 mm were isolated. The lytic ac-
tivity of isolated phages ranges from 10-¢ to 10-° by Appelman
method, and from 2.1 x 108 to 1.2 x 10" phage particles in 1 ml
of the medium by Gratia method. The study of the specificity
of the two bacteriophages (F-67 YICXA, F-87 YICXA) having
a high activity and a broad range of lytic action was carried out
against the members of the other genera of the Enterobac-
teriaceae family. We have isolated and selected 16 thermosta-
ble phage isolates that are active against of bacteria of
Providencia rettgeri species.

Two specific strains of phages with the most pronounced
biological properties that make them suitable for the manufac-
ture of diagnostic biological products were selected. The prepa-
ration of indicator bacteriophages F-87 and F-67 YICXA are a
yellowish colour clear liquid (the colour of their seeded medium),
without impuirities, sludge and has a titer not less than 108.

These figures of the phage biological properties meet the
requirements for the production phage strains, so we used
them to construct a diagnostic biological product.
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Specificity of action of bacteriophages
infecting Providencia genus

Barth N.G., Vasilyev D.A.", Zolotukhin S.N.,
Pavlova I.B.2, Judina T.G.2

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2l omonosov Moscow State University, Moscow, Russia

Phage specificity is characterised by the presence or absence
of bacteriophage lytic activity against heterologous bacteria.

The study of the specificity of bacteriophages of Providencia
genus were conducted on a nutrient agar medium by the
method of applying drops of phage on a lawn culture under
study (Ganyushkin, 1988; Zolotukhin, 2007). The study of the
specificity of bacteriophages F-67 YICXA, F-67 YITCXA was
carried out in relation to the representatives of the following
species: Proteus mirabilis, Morganella morganii, Enterococus
faecalis, Proteus vulgaris, Shigella sonnei, Salmonella typh-
imurium, Pseudomonas aeruginosa, Pseudomonas putida,
Pseudomonas fluorescens, Klebssiella pneumoniae, Staphy-
lococcus aureus, E. coli, Enterobacter cloacae, Yersinia pseu-
dotuberculosis, Yersinia enterocolitica, as well as Streptococcus
spp., Citrobacter spp., Serratia spp.

Onto the surface of meat-peptone agar in the Petri dishes
3—4 drops of 18-hours broth culture of test organisms were
pipetted. Then it was distributed evenly over the surface of the
medium with a sterile spatula. Plates were placed into a ther-
mostat to dry for 15-20 minutes. After that two sectors were
marked out with the help of marker on the plates: onto the first
sector of the inoculated agar the drops of the testing bacteri-
ophage were pipetted touching lightly; onto the centre of the
second sector, the sterile meat-peptone broth was applied as
a control. Plates were tilted to drain drops and then incubated
at 37°C. The results were evaluated after 18—-24 hours.

It was found that the selected phage was inactive against
the representatives of the other bacterial genera and species.

Bacteriophages are active against 25 field Providencia rett-
geri strains: A 101, N 20, M 45, C 17, H5, H 11, H 15, H 10,
H3,H4,R1,H12,D73andH2,N87,N8, N6,R 1, H 14,
D102, H13,H9, H7, H67, H 17.

Thermophilic bacteriophage aeribacillus
pallidus ap45: biological properties,
analysis of genome, interaction with

the host microorganism

Bokovaya 0.V., Kozlova J.N., Morozova V.V.,
Babkin I.V., Yunusova A.J., Tikunova N.V.

Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia

The study of the thermophilic bacteriophages is interesting
for determination of the relationship of microorganisms grow-
ing in extreme high-temperature conditions, and for obtaining
data on the thermostable structure of enzymes and proteins.
In this case, unlike the bacterial communities, bacteriophages
from many extreme habitats are still understudied.
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Termophilic bacteriophage AP45 and its thermophilic host
microorganism KEMTK 656 were isolated from soil samples of
the Valley of Geysers in Kamchatka.

Bacterial host microorganism has been identified as ther-
mophilic microorganism Aeribacillus pallidus by phylotyping
its16S rRNA gene sequence.

According to the morphology of phage particles, AP45 bac-
teriophage was assigned to Siphoviridae family.

Phage has the following biological properties: on the lawn
of a sensitive culture, it produces plaques of 0.5-1 mm and
a wide zone of lysis due to the production of soluble lysis
protein. Phage is thermally stable at 55-65°C, retains the
viability under heating for 2 hours at 95°C and is sensitive to
chloroform.

The size of the genome according to full-genome sequenc-
ing was 51606 bp. Analysis of the resulting sequence revealed
74 estimated open reading frames. The genome contains
open reading frames (ORF) encoding proteins of recombina-
tion and regulation of DNA metabolism, the proteins of the
bacterial cell lysis, structural proteins, and 41 ORF encoding
proteins with unknown functions. Bacteriophage genome does
not contain DNA and RNA polymerases, which are present in
the genomes of most tailed phages. The highest similarity
(36%) in bacteriophage genome sequences were found with
the thermophilic phage D6E [GU568037] in the cluster of
structural proteins. Most ORF of non-structural phage AR45
proteins resembles ORF thermophilic microorganisms belong-
ing to the family of Bacillaceae.

The ability to lysogenic development path was suggested
for this phage due to the presence of several proteins of re-
combination machinery and confirmed by the induction of
prophage from the resistant cells of culture 656.

Thus, for the first time, the bacteriophage was character-
ised which is specific for the thermophilic bacteria Aeribacillus
pallidus, isolated from the thermophilic community of
Kamchatka. Bacteriophage AP45 is capable of both lytic and
lysogenic development paths. For sequences encoded by
nonstructural phage ORF no similar sequences of bacteri-
ophage in existing databases were found.

Pseudolysogeny of T7 phage and
its application
Bolshakova T.N., Dobrinina O.N., Karataev G.l., Sivov I.G.

Bio Technologies LLC, Moscow, Russia

In certain experimental conditions bacteriophage T7 can
cause pseudolysogenic status of a number of Gram-negative
bacteria (Escherichia coli, Salmonella enterica Typhimurium,
Shigella flexneri, Bordetella parapertussis, Pseudomonas
aeruginosa, Pseudomonas putida, Erwinia carotovorum,
Yersinia enterocolitica, Francisella spp, Brucella abortus).

The pseudolysogenic condition occurs with a frequency of
1.5 x 1078 in the progeny of phage recipient, previously propa-
gated on E.coli strains, the pKK3 plasmid-carrier. The genome
of T7 phage particles that are capable to cause pseudolysog-
eny contains a strong-polar mutation that results from the
IS481-mediated integration of pKK3 plasmid to phage DNA.

The strong-polar mutation is located between copies of tetra-
nucleotide CATG for A3 promoter that leads to a dramatic re-
duction in the frequency of the transcription of phage genome.

While reproducting of T7 phage on the pseudolysogenic
clones progeny, Hft-lysates were obtained in which the ratio of
phage and particles, capable of causing the pseudolysogeny,
was 1:1.

When we T7-transduced Pseudomonas putida with ble
gene (bacterial cytochrome P450) using Hft-lysates under the
conditions of suppression of bacterial RNA-polymerase, the
overproduction of cytochrome was reached (50% of total pro-
tein; OD450 / OD280 = 2761; 90% retracement pure sub-
stance with Mm = 15kD, against the estimated — 14kD).

Using of molecular genetic technologies
for indication of phages in the blood of
patients with healthcare-associated
infections (HAIs)

Borisova O.J., Rubalsky E.O., Aleshkin A.V.,
Gadua N.T., Ershova O.N., Kurdyumova N.V.,
Savin LA, Kiseleva I.A., Bochkareva S.S.

G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;
N.N.Burdenko Scientific Research Neurosurgery Institute,
Moscow, Russia

The scientific studies of the pharmacokinetics of bacteri-
ophage preparations that were carried out in the XX century
were conducted using classical microbiological and immuno-
logical methods. However, these methods are often not sensi-
tive enough to confirm the presence of bacteriophages in the
blood, partly due to the factors of natural resistance of the or-
ganism that can mask the presence of phage. Currently, with
the development of molecular genetic techniques, in particu-
lar, the nucleic acid amplification methods, the new opportuni-
ties for research of bacteriophages and their cocktails ap-
peared. To improve the effectiveness of control of the system
impact of bacteriophages we have suggested a new approach
to the study of the pharmacokinetics by a highly sensitive de-
tection of phage DNA in the blood by double-nested PCR
method. Our method comprises the isolating of total DNA from
a whole blood sample in the volume of 300 mkl, the setting of
three rounds of PCR with specific primer pairs and the detec-
tion of the amplification products of each round of PCR by
horizontal electrophoresis. For the first time, we have applied
this method to the study of bacteriophage identification in the
blood of patients with HAIs as a part of their phage therapy.
The study involved 26 patients with infections caused by
Pseudomonas aeruginosa, who were on prolonged mechani-
cal ventilation in the intensive care unit of N.N.Burdenko
Scientific Research Neurosurgery Institute. The patients re-
ceived intragastrically (from the stomach pump) the therapeu-
tic-prophylactic product (TPP) containing a strain of P. aerugi-
nosa RA5 bacteriophage at a titer of at least 108 PFU/ml,
20 ml once a day for 3-5 days. In 24 hours after the last dose
of TPP, the venous blood of patients was sampled in EDTA-
containing vacuum tubes. To control the persistence of the
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phage in the blood two healthy volunteers who took TPP
orally for 3 days for the same scheme were also included into
the study, and their blood samples were taken in one day after
the last day of therapy. DNA extraction was conducted using
a set of K-Sorb (OO0 “SPF Syntol” Ltd, Russia). Further 3
double-nested PCR with specific primers flanking the frag-
ments of phage DNA with the size 447, 343 and 322 bp were
put round successively. Reaction mixtures were prepared
using the reagents made by company Fermentas (Lithuania).
As a negative control, a sample of the venous blood of volun-
teers and patients, taken before receiving of phage antibacte-
rial drugs were used. As a positive control, the phage DNA of
RA5 P. aeruginosa were used. As a result, three specific am-
plicons were detected after round 2 (corresponding to the
quantity of 1000-10,000 copies) and round 3 (corresponding
to the quantity <200 copies) of PCR on samples from patients
and volunteers. While studying the period of the persistence of
the phage in the blood of healthy volunteers was found that the
phage DNA can be detected in blood one day after the last
admission of TPP. Thus, we were the first who have shown the
possibility of using molecular genetic techniques of nucleic
acid amplification methods to identify the bacteriophages in
the blood of patients with HAIs to conduct the timely and ad-
equate phage therapy. The use of these technologies opens a
new era in the study of bacteriophages and increases the ef-
ficiency of phage therapy.

The effectiveness of T5-like phages
to control Salmonella enterica

Yannick Born, Lars Fieseler

Zurich University of Applied Sciences, Waedenswil,
Switzerland

Salmonella enterica can cause severe diarrhea in humans
after consumption of contaminated food. Because bacteri-
ophages are powerful agents for the control of pathogenic
bacteria, we isolated and characterized TK611, a T5-like
member of the Siphoviridae family with a genome of 121 kb in
size. The genome ends exhibited 9.4 kb direct terminal re-
peats. Dot plot analyses revealed highly conserved genomes
in the T5-like Salmonella phages with variable coding se-
quences of the putative L-shaped tail fiber protein gene, pos-
sibly indicating host range differences. TK611 exhibited a rela-
tively broad host range and infected both, S. enterica and
E. coli. In S. Typhimurium the infection was btuB-specific and
tonB-dependent. In vitro treatment of a growing S. Typhimurium
culture resulted in a reduction of viable cell counts followed by
a delayed onset of exponential growth. Hence S. Typhimurium
was not completely eliminated. However, after treatment the
surviving bacteria were still susceptible to TK611 infection.
When TK611 was applied in combinations with other bacteri-
ophages different degrees of growth control were observed
in vitro, depending on the additional phage applied. Co-
application of TK611 and FO1-E2 revealed best control effi-
cacy. This observation was in agreement with pull down as-
says using TK611 or FO1-E2 on AbtuB- and AtonB mutant
strains. In food the efficacy of phage application varied de-
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pending on the food used. In summary the data indicated that
Salmonella can be efficiently controlled by the application of
well-designed phage cocktails. The expression and regulation
of btuB during phage infection and the requirements of an ef-
fective phage cocktail will be discussed.

Study of lytic cycle of staphylococcal
bacteriophage SA20 by flow cytometry
method

Bronnikov K.A.', Morozova V.V.2, Kozlova J.N.2,
Matveev A.L.2, Tikunova N.V.2

"Novosibirsk State University, Novosibirsk, Russia;
ZInstitute of Chemical Biology and Fundamental Medicine,
Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia

Classical methods of analysis of interaction of the lytic
phages and the host cells are microbiological methods that
allow assessing the bacteriophage lytic potential and a range
of bacterial strains on which it is able to reproduce. At the
same time, these methods do not provide the opportunity to
explore the finer aspects of the interaction of cells and bacte-
riophage such as changing the bacterial cell wall while react-
ing with the bacteriophage, the presence or absence of forma-
tion of bacterial agglomerates during bacterial infections etc.
The classic method for studying such features is electron mi-
croscopy but this method is time-consuming and labor-inten-
sive so it is desirable to develop the alternative methods of
analysis of the phage-host interactions. In this work we used
flow cytometry for studying the interaction of lytic bacteri-
ophages with bacterial cells during the development of the
phage infection.

We used the lytic staphylococcal bacteriophage SA20 and
Staphylococcus aureus KEMTK 33 strain from the collection
ICBFM SB RAS. The measurements were made using a flow
cytofluorometer Novocyte Flow Cytometer (Acea Bioscience,
USA). As a result a correlation between the data on the devel-
opment of lytic phage infection obtained by the methods of
classical microbiology and data obtained via cytometer was
observed. We observed the difference (significantly changing
with time) in the intensity of the fluorescent DAPI staining be-
tween the control culture bacteria and the culture infected with
bacteriophage. We interpret this as a consequence of the al-
terations of cell wall under the action of Iytic enzymes the
phage particles. The phage DNA may also contribute to addi-
tional fluorescence intensity. The relative reduction in the size
of registered bacterial particles during the first 30 minutes after
the addition of phage was also detected. This result indicates
the dispersal of the large cells agglomerates under the influ-
ence of bacteriophage.

Thus our study revealed significant differences between
the growth of the control culture and the culture infected with
bacteriophage. Flow cytofluorometry method may be used to
detect the lytic activity of the bacteriophage and the cell
population condition analysis during the development of
phage infection.
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T4 infection of stationary phase E. coli:
the hibernation mode

Daniel Bryan, Elizabeth Kutter
The Evergreen State College, Olympia, WA

While E. coli bacteriophage T4 is one of the best-studied
organisms on the planet, most of this research has been con-
ducted under optimal exponential-phase growth conditions,
with little attention paid to how T4 interacts with its host in the
wild. Its usual habitat is the mammalian gut, where phage are
most likely to encounter bacteria which are not actively grow-
ing, often in stationary phase. With the current resurgence of
interest in incorporating phage therapy into the standard
medical practices of western Europe and the United States,
including the complex results of the recently completed Nestle
phase Il clinical trial in Bangladesh, a strong understanding of
the basic science of how such phage normally behave in envi-
ronmental conditions is more important than ever. Here we
demonstrate that bacteriophage T4 can successfully bind to
and infect stationary phase E. coli with and without a func-
tional rpoS, and explore the ability of infected cells to respond
to nutrients 5 and 24 hr after infection, but a new and unex-
pected mode of response was observed, which we call “hiber-
nation mode”. It involves a persistent but reversible dormant
state where development is started, but is shut off before the
production of phage particles. When fresh glucose and
casamino acids are provided to infected cells in “hibernation”
mode, the standard lytic infection process rapidly resumes,
and concentrations of up to 10" progeny phage are pro-
duced — an average of about 40 phage per initially-present
cell. Our evidence indicates that the halt of phage develop-
ment in “hibernation” mode occurs after the middle-mode
stage of phage development; host DNA breakdown and the
incorporation of the released nucleotides into phage DNA indi-
cate that the enzymes of the nucleotide synthesizing complex,
under middle-mode control, are made and assembled into a
functional state. This previously undescribed “hibernation”
mode might help explain the poor performance of T4 replicat-
ing with or without E. coli in the guts of otherwise-sterile mice
(a ratio of only 300 for T4, as compared to 10° for T7) in a
2008 Nestle trial and the difference in replication seen be-
tween the predominantly T4-like phage cocktail used in the
Nestle trial compared to a commercial Russian cocktail also
tested, containing phages against Proteus and E. coli some of
which were T7-like.

A phage-based assay for detection
of pathogens

Carvalho C., Costa S., Melo L.,
Santos S., Freitas F., Azeredo J.

CEB-Centre of Biological Engineering, University of Minho,
Braga, Portugal

The incidence of infectious diseases is a major concern
worldwide. Their prevention or reduction is dependent on the
ability to rapidly identify contributing pathogens.

Some phage proteins present potential as probing ele-
ments for the detection of pathogens. Examples include the
cell wall binding domains (CBDs) of phage endolysins that
recognize and bind to the bacterial cell wall and the proteins
located at the phage tail fibers (TFP) that mediate attachment
of the phage to its receptor on the bacterial surface.

In this work a TFP of a Campylobacter phage and a CBD of
a Staphylococcus phage endolysin were combined with micro-
scopy and flow cytometry techniques for the detection of
Campylobacter and Staphylococcus.

For this purpose, a Green Fluorescent Protein (GFP) was
fused to the N-terminal of the TFP and CBD, expressed by
heterologous recombination and purified. Thereafter these
fluorescent proteins were hybridized with Gram-positive and
Gram negative strains and observed by microscopy. They
were also combined with flow cytometry assays and, by elimi-
nating background fluorescence and improving signal to
noise, it was possible to measure bacterial loads. Both meth-
ods showed the specificity and sensitivity of the TFP and CBD
proteins for Campylobacter spp and Staphylococcus spp, re-
spectively.

Overall this work shows that the phage-based assay de-
scribed herein has potential application in quality control in
food industry, environmental, and clinical contexts for detec-
tion of Campylobacter and Staphylococcus strains. Further
work includes the development of a multiplex tool with the abil-
ity to detect several pathogens simultaneously.

Experimental phage therapy to treat a
persistent Pseudomonas aeruginosa
infection associated with an aortic Dacron
graft

Benjamin Chan PhD', Paul E. Turner PhD'3,
Samuel Kim2, Hamid R. Mojibian MD*,
John Elefteriades MD3, Deepak Narayan MD?

'Department of Ecology and Evolutionary Biology,
Yale University;

2Program in Microbiology, Yale School of Medicine;
3Department of Surgery, Section of Plastic Surgery,
Yale School of Medicine;

“Department of Radiology, Yale School of Medicine

Pseudomonas aeruginosa infections are notoriously difficult
to manage due to their intrinsic antibiotic resistance and ability
to form biofilms. Due to frequent failure of conventional antibi-
otics, alternative strategies to treat biofilm-associated bacteria
are urgently needed. One such strategy, ‘phage therapy,’ is
the application of lytic bacteriophages (phages) for the eradi-
cation of bacteria. We recently identified phage OMKO1 that
utilizes the outer membrane protein M of the mexAB- and
mexXY- multidrug efflux systems of P. aeruginosa, forcing
bacteria to trade acquisition of phage resistance for increased
antibiotic sensitivity. We tested phage OMKO1 for its’ ability to
remove biofilms from sections of Dacron in vitro prior to ap-
plication in vivo. Biofilms were grown on sections of Dacron
using cultures of P. aeruginosa isolated from our case patient.
The sections of Dacron were then exposed to LB medium
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containing purified OMKO1, ceftazidime or ciprofloxacin at
2 x MIC, antibiotic at 2 x MIC + OMKO1, or blank control.
Dacron sections were then removed and cell density meas-
ured with an automated spectrophotometer. Addition of phage
OMKO1 to either ciprofloxacin or ceftazidime eliminated bio-
films grown on Dacron sections (p = 0.001, ciprofloxacin and
p = 0.007, ceftazidime) and was, itself significantly different
than no treatment (p = 0.001). However, neither ciprofloxacin
nor ceftazidime at 2 x MIC was sufficient to eliminate 72 hour
biofilms (p = 0.074, ciprofloxacin; p = 0.063, ceftazidime).
Following in vitro studies, we prepared phage OMKO1 for
therapeutic application in an 81-year old male with a chronic
P. aeruginosa infection of his aortic arch Dacron graft with
fistulization to the chest wall. We treated this infection with
topical application of OMKO1 and ceftazidime through his
chest wall fistula. The Food and Drug Administration and Yale
University Human Investigation Committee gave their approval
for the use of OMKO1 as an investigational new drug. The
patient went on receive emergency surgery for partial removal
of his Dacron graft for bleeding from an aorto-cutaneous fis-
tula. Cultures of the Dacron graft did not yield P. aeruginosa
and the patient has remained off antibiotics post-surgery with-
out evidence of recurrent infection.

Dual active site in the endolytic
transglycosilase gp144 of bacteriophage
phiKZ

Chertkov O.V., Armeev G.A., Legotsky S.A.,
Shaytan A.K., Klyachko N.L., Miroshnikov K.A.

Shemyakin-Ovchinnikov Institite of Bioorganic Chemistry,
Moscow, Russia;
Lomonosov Moscow State University, Moscow, Russia

Lytic transglycosilases is an abundant type of peptidogly-
can-lysing enzymes. They degrade heteropolymers of bacte-
rial cell walls as a part of cell metabolism or bacteriophage
infection. Current knowledge suggests the presence of the
only Glu or Asp amino acid residue in the enzyme active site.

Endolysin gp144 of Pseudomonas aeruginosa bacteri-
ophage phiKZ belongs to the group of Gram-negative transg-
lycosilases with modular composition and C-terminal location
of the catalytic domain. The predicted role of catalytic residue
is played by Glu115. However, the mutation of this residue
does not result in complete inactivation of the enzyme, the
residual activity of th emutant protein is ~50% compared to
wild-type.

We suggested that the polypeptide chain of phiKZ gp144
contains two active sites: major E115/Y197 and reserve
E178/Y147. The chain of peptidoglycan molecule can bind the
groove on the enzyme globule in two directional ways. The
direction of the substrate chain defines which of two active
sites would perform the degradation reaction. Site-directed
mutagenesis also have revealed the participation of Tyr197
residue in the catalytic mechanism. We obtained single- and
double mutant derivatives of phiKZ gp144: E115A, E178A,
E115A/E178A, E115A/Y197F. Single point mutations demon-
strated activity about 50% compared to wild-type enzyme.
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Double mutant E115A/E178A is inactive, since glutamate resi-
dues in both active sites are replaced. Mutant E115A/Y197F
has no activity despite one of active sites remains unchanged.
Double mutation of closely located amino acids caused the
significant alteration of binding surface and surface charge of
the groove, thus preventing the substrate binding. The pres-
ence of the second active site, as well as changes in charge
and structure of mutants was demonstrated by computer mod-
elling and conformational molecular dynamics.

The data obtained prove the hypothesis about the dual ac-
tive site in phiKZ gp144 globule, and enlighten the catalytic
mechanism of the protein. An additional active site is probably
the result of evolutional duplication, since the sequence ho-
mology and structure prediction of two active sites is very high.

The study is supported by RFBR grant # 15-04-07995.

Developing bacteriophages to make
Clostridium difficile less difficult
to treat and diagnose

Martha R.J. Clokie, Janet Nale,
Kate R. Hargreaves, Jinyu Shan

Department of Infection, Immunity and Inflammation,
Maurice Shock Building, University of Leicester, UK

Clostridium difficile is the most common causal agent of
bacterial induced infectious diarrhoea in the industrialised
world. It causes a significant health and financial burden and
is difficult to treat and to diagnose. Bacteriophages could play
a valuable role both for treating patients and in identifying this
pathogen. We have isolated a large set of C. difficile bacteri-
ophages with the view to developing them for next generation
therapeutics and diagnostic tools. Such exploitation of phages
clearly benefits from a thorough understanding of their biology
and much of the research in my laboratory has focused on
unravelling how phages interact with C. difficile in the natural
environment and on determining what dictates successful
phage infection in this system.

The presentation will fall into three sections, the first will
cover our ecological studies of C. difficile phages in different
environments and show how phages from natural environ-
ments differ from those found in a clinical context. I will show
how an understanding of these phages in the natural environ-
ment has informed strategies for phage isolation and facilitat-
ed the selection of a broad host range set of phages for this
pathogen. The second part will present data on phage genom-
ics, transcriptomics, proteomics and tail fiber characterisation
and show how insights from this work have informed the de-
velopment of phage products. In the third section | will give
details on how we have developed biofilm, epithelial cell line
models and waxmoth (Galleria mellonella) models to probe the
C. difficile-host interactions. Together, the data show that we
can target most clinically relevant and prevalent strains of
C. difficile and that they have a significant effect on the patho-
gen when used as a prophylactic. They could be used to either
to replace or extend the efficacy of the current most com-
monly used treatments.
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Exploitation of phage-host interactions
for rapid bacterial identification and
antibiotic resistance determination

Chris Cox

Advanced Biodetection Technology Laboratory Colorado
School of Mines Department of Chemistry & Geochemistry
GRL Rm 341 Golden, CO 80401

There has been a recent resurgence in research aimed at
the use of phage therapy to treat antibiotic resistant infections,
and important advancements are being made in the effort to
bring this promising alternative into mainstream medicine.
Equally important to these efforts is the need for more rapid
methods for identifying the offending bacterial target and de-
termining its antibiotic resistance profile in order to better in-
form phage selection and improve antibiotic stewardship. With
a view towards complimenting therapeutic application of
phages, we have exploited phage amplification and species
specificity for simultaneous bacterial ID and antibiotic resist-
ance profiling. This was accomplished by coupling natural
phage infectivity and its necessity for a viable host to contem-
porary MALDI-TOF MS diagnostic instruments, which in re-
cent years have become widely utilized in clinical laboratories
worldwide. Current ID methods for Burkholderia pseudomallei,
an increasingly antibiotic resistant human pathogen with dem-
onstrated potential as a highly lethal biowarfare agent, rely on
antiquated techniques requiring 24—48 hours that make accu-
rate diagnosis difficult and time consuming. This significantly
increases the odds of mortality because of delayed onset of
treatment. To address this, phage-based MALDI was investi-
gated for rapid ID and simultaneous ceftazidime resistance
determination. Susceptible and resistant strains were infected
with broadly targeting phage ¢$X216 and production of the
37.6 kDa capsid protein observed by MALDI over the course
of 3-hour infections. ID was reproducibly achieved within
2 hours. Time to detection correlated well with in silico mode-
ling. The Ceftazidime susceptible strain, while detectable in
the absence of the drug, owing to the reliance of phages on a
viable host, was not detectable when ceftazidime was added
at the onset of infection. In contrast, the resistant strain was
detected in the same timeframe both with and without antibi-
otic. The result was significantly increased diagnostic sensitiv-
ity and drastically reduced testing time.

Immunological reactions
to bacteriophage applied in vivo

Krystyna Dabrowska

Institute of Immunology and Experimental Therapy,
Wroctaw, Poland

Applications of bacteriophages to animals or humans, in-
cluding antibacterial therapy, vaccines and other types of na-
nocarriers, share a common feature: phages make a direct
contact with the mammalian organism and thus challenge the
mammalian immune system. Although the first studies on the
interactions between bacteriophages and the immune system

were conducted yet by Felix d’H relle shortly after the discov-
ery of bacteriophages we still do not have a complete picture
of all elements and factors that are engaged. The most gen-
eral classification of immune factors that may affect phage
comprise innate versus adaptive immune system.

Innate immunity represents non-specific reactions to for-
eign objects and its activation leads to inflammation. This type
of response engages a wide collection of leukocyte types.
These are mainly the phagocytes, capable of recognizing and
eliminating pathogens. Acellular and therefore humoral ele-
ments of innate immunity are represented mainly by the serum
complement system. Both phagocytes and complement sys-
tem are capable of neutralizing phages, although phages
themselves do not induce inflammation.

Adaptive immunity response is executed by specific ele-
ments of the immune system. The adaptive immune system
further asserts immunological memory that may substantially
impact phage bioavailability in vivo. These specific immune
responses involves lymphocytes; major types of lymphocytes
are B cells and T cells. B cells are involved in the humoral im-
mune response, i.e. in specific antibodies production.
Antibodies interact with bacteriophages and shape phage
pharmacokinetics and thus phage antibacterial potency in
vivo. Phage ability to induce specific antibodies depend on
phage dose, route of administration and on individual proper-
ties of the phage.

Innate immunity and adaptive immunity elements are tightly
linked into one, consistent system: they cooperate, stimulate
and/or control each other, depending on individual situation
and needs. Good recognition of phage interactions with mam-
malian immunity opens the way for both successful phage use
as nanocarriers or antibacterials, and for understanding of
complex balance in coexisting microbial communities.

National Science Center in Poland grant
no. UMO-2012/05/E/NZ6/03314).

Bacteriophage control of Escherichia coli
serogroup 055 in milk

Denisenko E.A., Verevkin V.V., Krasilnikova V.M.,
Volozhantzev N.V., Svetoch E.A.

State Research Centre For Applied Microbiology &
Biotechnology, Obolensk, Russia

Escherichia coli serogroup O55 is a frequent causative
agent of diarrhoea, hemorrhagic colitis, hemolytic uremic syn-
drome — diseases potentially fatal for infants and children
under 5 years old. Food milk is one of the most important
sources of shiga-toxin producing E. coli (STEC) including
E. coli O55.

Preparation including two virulent bacteriophages isolated
from sewage, EcO55-1 and EcO55-74, was used for biocon-
trol of STEC strain ED451 O55. Bacteriophages were able to
propagate and lyse STEC strains of serogroups 0157, 0103,
0126, and others. The mixture of phages inhibited the growth
of E. coli O55 ED451 for several days in the nutrient broth
at 37°C. DNA of both phages is hydrolysed by endonuclease
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Vspl, while Sall cleaves Ec055-74 DNA only. Complete
genome sequencing of both phages is in progress. E. coli
055 ED451 cells and the mixture of phages with the multiplic-
ity of infecting (MOI) 0.1, 1 and 10 PFU/CFU were added to
commercial milk. The samples were incubated under different
conditions: at 37°C and at room temperature for 5 and
24 hours, and in the refrigerator up to 4 days. After cultivation
at 37 °C the cells of E. coli O55 ED451 were not detected in
milk samples at all MOI indications, while the concentration of
pathogen reached 1 x 108 CFU/mI after 24 hours in control
milk samples (without phages). Cultivation of contaminated
samples of milk at room temperature yielded complete sup-
pression of E. coli O55 ED451 in samples with MOI = 10.
Concentration of pathogens dropped two orders of magnitude
in samples with MOI 0.1 and 1 compared to control. The
10-fold reduction E. coli O55 ED451 was noted on the 4-th day
in refrigerated milk samples with MOI=10 phage concentra-
tion, while the concentration of pathogens increased 5-fold
during the same period in control samples. The obtained re-
sults indicate the prospects of research on application of lytic
bacteriophages EcO55-1 and EcO55-74 for the control of
STEC strains in milk.

Comparison of the lytic effect
of staphylococcal polyvalent
bacteriophages

Doskar J., Varga M., Kolackova I.,
Karpiskova R., Maslanova .

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

Since 2005, there is a worldwide spread of livestock associ-
ated methicillin-resistant Staphylococcus aureus strains in
livestock breeding. In the Czech Republic, as in other EU
countries, mainly pig (35%) and dairy (8%) farms are subject
to this spread.

A comparison of the lytic effect was made for Twort-like
bacteriophages isolated from therapeutic preparations Stafal
(Bohemia Pharmaceuticals), PyoPhage (Eliava Bioprepara-
tions), and for phage 812 along with its broad host-range mu-
tants. Altogether, 199 S. aureus strains were tested, 92 of
which were MRSA isolated from farms and foodstuff in the
Czech Republic. Fifty-seven percent of strains were sensitive
to all phages, whereas 39% to some of them. Insensitivity to
all phages was shown by 4% of strains, classified in clonal
lineages ST1/t127, ST45/t015, and ST361/t011. The lysis ef-
ficiency differed among phages, but generally exceeded 70%
of S. aureus strains. The host-range mutants were able to lyse
strains resistant to phages from the above preparations, re-
flecting differences in these phages. The study shows that
broad host-range mutants of phage 812 have high lytic poten-
tial towards livestock associated staphylococci.

Supported by the Ministry of Agriculture (QJ1510216) and
Ministry of Health of the Czech Republic (16 29916A).
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Creation of new drugs for prevention and
treatment of infectious diseases

on the basis of bacteriophages and

their lytic enzymes

Dyatlov L.A.

State Research Center for Applied Microbiology and
Biotechnology, Obolensk, Russia

One of the ways to solve the problem of antibiotic resist-
ance of the pathogens of infection diseases of bacterial origin
is the use of bacteriophages and their lytic enzymes — en-
dolysins and depolymerases as a means of diagnosis and
prevention.

The basic research objectives in this field are: the forming
the collection of lytic bacteriophages that are active against
pathogens, the detection of the diagnostic bacteriophage,
their characterisation according to the spectrum of Iytic activ-
ity, the nature of the interaction with the cell, the evaluation
of morphology, safety, pharmacokinetics, efficacy in experi-
ments on laboratory animals, the study of the genomes of
lytic bacteriophages, the phylogenetic analysis, the identifi-
cation, cloning and expression of genes of phage lytic en-
zymes, the study of the phage interaction with the bacterial
cell on the level of the primary receptors, the development of
bacteriophage preparations for use in medicine, veterinary
medicine and food industries.

In therapeutic use of phages, we have a number of prob-
lems associated with immune responses, a rapid release of
toxins by lysis and difficulties in determining the effective
dose. The possible immunogenicity of phages and their
lysines can be reduced using a “deimmunization” of protein
technology consisting of the modifying of T-cell epitopes. The
design of recombinant endolysins deficient bacteriophages
that kill the cells but do not lyse them allows to avoid the
rapid release of toxins by lysis, and also this aim can be
reached by simultaneous using choline, perforating the cell
wall. An important area of research in this area is the con-
struction of recombinant phages selectively lysing only the
resistant strains.

The basis for the use of phages in the field of creating of
recombinant protective molecules in the design of chemical
vaccines and new vaccine strains is the use of specific recom-
binant bacteriophages, which prophage state can change the
properties of a microorganism directionally. Recombinant
phages can carry additional genes, the products of which can
change the structure of LPS of bacteria or produce the ge-
netically engineered toxoids that are “anchored” in the bacte-
rial membrane.
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Serratia marcescens and Serratia
liquefaciens bacteriophages indicators
of bacteria in external environment

Efreytorova E.O.!, Pulcherovskaya L.P., Vasilyev D.A.,
Zolotukhin S.N.', Paviova 1.B.2, Yudina T.G.2

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2l omonosov Moscow State University, Moscow, Russia

The value of using bacteriophages as the sanitary-indica-
tive microorganisms of faecal contamination is as follows:

a) bacteriophages are isolated from wastewater at the
same frequency like many enteropathogenic viruses;

b) they are similar to enteroviruses in resistance to chemi-
cals;

c¢) methods of detection of bacteriophages are very simple.

The aim of our research was the use of Serratia bacteri-
ophages as an indicator of Serratia marcescens and Serratia
liquefaciens bacteria in the environmental objects such as
water and sand from the beach of the Sviyaga river.

For the study, the samples of water and sand were select-
ed, and studies for the detection of phages of bacteria of
Serratia marcescens and Serratia liquefaciens species were
conducted. The studies were carried out according to classical
methods.

The testing samples were inoculated onto the broth with the
indicator strains of homologous Serratia marcescens and
Serratia liquefaciens species, and then the phage titer assay
was done on the solid nutrient medium by Gratia method. After
incubation, the number of negative colonies, which corre-
sponds to the number of phage particles in the inoculated
material was counted, and then converted to a titer. These
studies can be conducted in any bacteriological laboratory for
18—24 hours using simple nutrient media and simple equip-
ment. During the studies, three phages were isolated and se-
lected: 2 for the Serratia marcescens (SM-5, SM-7) species
from the water and sand, and 1 for Serratia liquefaciens (SL-4)
species from the sand.

Of those samples of sand and water the microorganisms
belonging to Serratia genus were isolated by the cultural
method. As a result of these studies 2 bacterial strains were
isolated: 1 — Serratia marcescens and 1 — Serratia liquefa-
ciens.

The studies confirm the value of bacteriophages as entities
sanitary-indicative of Serratia marcescens and Serratia lique-
faciens bacteria.

Phage indication of Serratia genus bacteria

Efreytorova E.O.!, Pulcherovskaya L.P., Vasilyev D.A.",
Zolotukhin C.H.!, Paviova I.B.2, Yudina T.G.2

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2l omonosov Moscow State University, Moscow, Russia

We conducted the studies for the identification of the bacte-
ria of Serratia genus isolated from the river sand (the sand
from beaches), from the sand of the children's sandboxes,
from the soil inhabited by wild bees, from washings from tanks

for temporary storage of milk on the farms, rotting houseplants
and mucous plaque from sewers of apartments and other
subjects in its field — generally, 19 strains of Serratia genus of
bacteria has been studied.

For our studies, we used Serratia bacteriophages with lytic
activity not lower than 2 x 107 by Gratia, previously isolated by
us from environmental objects such as sand children's sand-
boxes, the water of open bodies of water, sewage, etc.

Using the strict specificity of used bacteriophages to bacte-
ria of Serratia genus, we used the method of "dripping drop”
for rapid identification of these microorganisms.

The result of the research was considered to be positive if
at the place of application of at least one of the strains of
phages on the lawn of the solid growth of the culture a clear
zone of lysis with the secondary growth of phage resistant
microorganisms or without it was formed, as well as the forma-
tion of phage negative colonies. The result was considered to
be negative in the absence of lysis on the lawn of growth of
studied cultures of microorganisms and the absence of lysis in
control. In the case of the positive result, the culture was re-
ferred to the Serratia genus.

As a result of the studies all studied strains were attributed
to Serratia marcescens species.

Phage indication of Bacillus anthracis
by reaction of phage titer increase

Feoktistova N.A.', Vasilyev D.A.', Zolotukhin S.N.',
Belova K.V.!, Klimushkin E.l.", Lydina M.A.",
Aleshkin A.V.2, Shmorgun B.1.2

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;

3The All-Russian State Center for Quality and
Standardization of Veterinary Drugs and Feed,

Moscow, Russia

In practice, the methods of detecting of pathogens are dif-
ficult to perform. This is due to the relatively low concentration
of bacteria detected in the sample. The second factor compli-
cating the detection of infectious agents is the presence of
extraneous microflora including closely related, having a sig-
nificant level of antigenic relatedness. For example, the anti-
genic differences between species of B. anthracis and other
representatives of this genus (B. cereus, B. mycoides, B. thur-
ingiensis) are minimal.

The improvement of existing proven methods and the de-
velopment of new methods of indication of B. anthracis in the
soil samples are the actual research topic.

Taking into account all difficulties of pathogen indication in
sanitary control facilities noted above, the method (reaction of
increase of phage titer) has been proposed.

By the experimental way, we proved the efficiency of the
reaction of increase of phage titre for indication of the anthrax
pathogen in the soil samples belonging to different types,
which have respectively different hydrogen indices. We have
determined that the soil sample from Orenburg region refers to
the black soil — pH 6.3; soil sample from Astrakhan region is a
light brown soil with pH of 7.4; soil sample from Ulyanovsk
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region is a grey forest soil with pH 5.2. It was found that the
anthrax bacteriophage is capable to the cycle of intracellular
development in the frame of parameters previously defined by
authors while pH is changing in a fairly wide range — pH 3.4—
8.2. Empirically, we have proved the possibility of conducting
the reaction of increase of phage titer to indicate 103 micro-
bial cells/g of the anthrax pathogen in soil samples belonging
to different types, without the isolation of a pure culture of the
pathogen. The time interval needed to conduct the reaction of
increase of phage titer is 24 hours = 30 minutes (setting up of
the experiment) + 5 hours (time of cultivation) + 30 min (phage
titer assay by Gratia method) + 18 hours (time of cultivation).

Isolation and selection of Bacillus
coagulans bacteriophages

Feoktistova N.A.", Vasilyev D.A.", Zolotukhin S.N.,
Belova K.V.!, Shokina K.V.', Lydina M.A.",
Maslyukova K.V.', Aleshkin A.V.2, Shmorgun B.l.?

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;

3The All-Russian State Center for Quality and
Standardization of Veterinary Drugs and Feed,

Moscow, Russia

According to the literature, the flat-sour spoilage is pro-
duced by the heat resistant Bacillus coagulans bacteria,
sometimes in association with the mesophilic and thermophilic
microorganisms B. cereus and B. subtilis. However, the ther-
mal effects and low pH value during cooking results in a sig-
nificant reduction in bacterial contamination of conservation
tomato filling. At the output (acceptance) control, the problem
of indication and identification of B. coagulans arise. For this
purpose, we can use the specific bacteriophage that allows to
identify the food contaminants quite reliably and conduct their
differentiation on biotypes and phagovars within the species.

In our studies, we isolated 7 B. coagulans bacteriophages
from the environmental objects. The induction method showed
the negative results of the experiment — the prophage of B. co-
agulans bacteria 566, B. coagulans 10473, B. coagulans
10468 has not been found.

The bacteriophages selection was conducted by tenfold
passage of isolated negative colonies on meat-peptone agar
with re-plating onto the meat-peptone broth. The optimum
ratio was 1: 1, i.e. 0.2 ml of phage for 0.2 ml of indicator cul-
ture. The passage time was 7 hours of incubation at 35 + 2°C.
To clean the phages from bacterial debris, three methods were
used: treatment with chloroform (trichloromethane), a heating
and filtration through the membrane filters.

It has been established that the bacteriophages isolated
and selected by authors are resistant to temperatures in the
range 57-90°C for 30 minutes, so this method cannot be used
for phage purification. B. coagulans phages showed different
sensitivity to the impact of chloroform: B.c. — 1 YI'CXA and
B.c. — 2 YICXA were not resistant to the impact, the other
phages were resistant for 15 minutes. But using this method of
purification is not quite appropriate as it is time-consuming and
resource-intensive. Empirically it was found that the use of the
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filters of Millipore company with a diameter of 0.1 pm GV if the
most preferable way to remove all debris. The results indicate
that the studied bacteriophages are strictly specific within
B. coagulans species and, potentially, may be a part of a bio-
logical product for its identification and indication.

Selection of parameters for reaction
of increase of phage titre for the
bacteriophage infecting Bacillus anthracis

Feoktistova N.A.", Vasilyev D.A.", Zolotukhin S.N.',
Belova K.V.', Klimushkin E.l.', Kaldyrkayev A.l",
Aleshkin A.V.2, Shmorgun B.1.3

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;

3The All-Russian State Center for Quality and
Standardization of Veterinary Drugs and Feed,

Moscow, Russia

The special literature describes several methods for Bacillus
anthracis indication based on the application of specific bacte-
riophages. To identify the anthrax pathogen, the following
methods of phage indication are used: the reaction of increase
of phage titer (IPT), phage adsorption reaction, phage-tetra-
zole method and fluorescent-serological method.

All of the above methods, except IPT, impose certain mate-
rial costs (chemical reagents, accessories), so for the purpose
of phage indication of anthrax pathogen in the environment,
we plan to develop the parameters for arrangement of this
reaction (a quantitative indicator of reaction that has diagnos-
tic value, and optimal time that is ensuring full interaction be-
tween the phage and bacteria).

Empirically, we have found out that the pre-rearing of the
material during exposure time (5, 16, 24 h) and cultivation in a
thermostat at a temperature of (36 + 1) at °C during some time
(5,10, 15, 24 h) allow to detect B. anthracis bacteria by the IPT
at a concentration of 10® m.c./ml. The same concentration of
bacteria is identifiable while arranging IPT without the pre-
rearing of the material at the time of cultivation exposure (the
phage + indicator culture) equal to 5 hours. Thus, the time in-
terval spent on arranging IRT is: 30 minutes (experience tab)
+ 5 hours (the time of cultivation) + 30 min (titer assay by
Gratia method) + 18 h (the time of cultivation) = 24 hours.
Rearing of the test material does not increase the sensitivity of
the reaction, so it is not recommended.

Experimentally derived data allow asserting that the number
of plaque forming units increase for 5 times with the given
parameters that have the diagnostic value in the indication of
anthrax pathogen by the reaction of increase of phage titer.
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Biological properties of anthrax
bacteriophage

Feoktistova N.A.", Vasilyev D.A.!, Zolotukhin S.N.,
Belova K.V.', Klimushkin E.L.", Aleshkin A.V.2,
Shmorgun B.1.3

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;

3The All-Russian State Center for Quality and
Standardization of Veterinary Drugs and Feed,

Moscow, Russia

The research for the study of the basic indicators of the bio-
logical properties of the anthrax bacteriophage, isolated by the
team of authors in 2015, allowed to determine that the studied
bacteriophage while cultivating on different B. anthracis
strains has a lytic activity, which is not changed during storage
in a domestic refrigerator (2—4°C) without the addition of a
preservative for 9 months.

It was found that the isolated and selected phage is strictly
specific within the B. anthracis species (the experience shows
that the spectrum of lytic effect of the studied anthrax bacteri-
ophage on four strains — vaccine strains of B. anthracis-CTU
and B. anthracis 55-BHUMNBBuM, avirulent strains of
B. anthracis — Wysa-15 and B. anthracis 34 F2 are 100%) and
does not lyse B. subtilis cultures — 6 strains, B. mycoides —
12 strains, B. megaterium — 5 strains, B. cereus and B. thur-
ingiensis — 52 strains, B. pumilus — 8 strains, B. coagulans —
3 strain. The above-mentioned characteristics of anthrax
bacteriophage show that it can be used for the construction of
a biological product for the phage indication and phage identi-
fication of B. anthracis bacteria.

Based on these data it was found that as a promising
phage production strain, the strain B. anthracis Lysa-15 is
recommended, as plating on meat-peptone agar on which the
negative colonies with a clear edge and the transparent center
formed is extremely important for visual counting of the colo-
nies in the case of setting of the reaction of increase of phage
titre. The cultivation of the studied bacteriophage on the above-
mentioned strain gives lytic activity — 1.0 x 108 + 0.1 x 108 PFU
in 1 ml of phage lysate. While conducting the similar studies
this value on the strain of B. anthracis 34 F2 is 3.0 x 108 +
0.1 x 108 PFU in 1 ml of phage lysate. However, the visual
characteristic of phage negative colonies obtained on the indi-
cator culture may complicate the estimation of results in the
reaction of increase of phage titer. Therefore, the use of B. an-
thracis 34 F2 strain as a promising and productive one is pos-
sible if the comparison of indicators is done in case of setting
the reaction of increase of phage titer on both strains.

The scheme of identification of Bacillus
cereus and Bacillus mycoides in objects
of sanitary inspection

Feoktistova N.A.', Vasilyev D.A.!, Zolotukhin S.N.',
Makeev V.A.', Kaldyrkayev A.lL', Maslyukova K.V.,
Aleshkin A.V.2, Shmorgun B.1.3

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;

3The All-Russian State Center for Quality and
Standardization of Veterinary Drugs and Feed,

Moscow, Russia

Using biochemical test system proposed for typing in
GOST 1044.8-88 and in differentiation schemes of bacteria of
Bacillus genus (Smirnov, 1982), we were faced with a number
of drawbacks: a problem of variability of the biochemical char-
acteristics of bacteria B. cereus and B. mycoides, and, accord-
ingly, with a high probability of false result.

An analysis of published data, as well as their own re-
search, we have created a scheme with the identification tests
that allow identifying bacteria to species with the greatest ac-
curacy. Initially, the original scheme was tested on artificially
contaminated objects of sanitary surveillance to identify the
optimal time and temperature parameters. We have developed
a scheme of isolation and identification of bacteria B. cereus
and B. mycoides that involves several steps. The test material
is divided into two groups depending on in what form (spore or
vegetative) are bacteria of the Bacillus genus:

* The first group — soil, food with obvious signs of spoilage,
foods with low moisture content (generally containing spore
form of Bacillus spp.);

* The second group — fresh food products, pathological
material, wound exxudate, excrements (generally containing
the vegetative form of Bacillus genus bacteria).

Then the research was carried out on sanitary inspection
facilities. Analysing the data obtained it should be noted that
most of the strains of bacteria B. cereus and B. mycoides were
isolated from soil samples with poorly flowing processes of
mineralisation of organic substances, that require an organic
nitrogen. This reflects the correlating relationship between
the physiology of microorganisms and properties of their envi-
ronment.

Using scheme of isolation and identification of B. sereus
and B. mycoides bacteria proposed by us, that includes
30 biochemical tests and the phage identification methods,
characteristic for cultural properties, we examined 536 sam-
ples of objects of sanitary supervision obtained in the Volga
and Southern Federal Districts of the Russian Federation over
the five-year period.
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The phage indication of Bacillus anthracis
in raw meat

Feoktistova N.A.", Vasilyev D.A.!, Zolotukhin S.N.,
Belova K.V.!, Shokina K.V.', Lydina M.A.", Aleshkin A.V.2,
Shmorgun B.1.3, Pavlova I.B.%, Judina T.G.*

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;

3The All-Russian State Center for Quality and
Standardization of Veterinary Drugs and Feed,

Moscow, Russia;

“Lomonosov Moscow State University, Moscow, Russia

The research on the selection of parameters for arrange-
ment of the reaction of increase of phage titer (IPT) with an-
thrax bacteriophage, isolated by the team of authors in 2015
from the meat raw, were conducted. We used minced meat
(the ratio was 1 : 1, pork and beef). Phage titer for the reaction
was 102 and 10%® PFU/mI. Sample preparation: the ratio of
minced meat and sterile meat broth was 1 : 10, the number of
the indicator culture for the artificial contamination of minced
meat — 5 ml).

It was determined experimentally that the prior rearing of
the material with artificially inserted indicator culture (bacterial
concentration is 105-10% CFU/m) in the time exposure (5, 16,
24 h) and cultivation in a thermostat at a temperature of
(36 = 1) at °C for (5, 10, 15, 24 h) allow to detect the indicator
bacteria B. anthracis during the reaction of increase of phage
titer (IPT) in concentration 10°-10% CFU/mI. The similar con-
centration of indicator culture was detected while setting IPT
without the stage of “rearing of the material’, at the time of
exposure of the cultivation (the phage + indicator culture)
equal to 5 hours. Rearing of the test material (raw meat) does
not increase the sensitivity of the reaction, so it is not recom-
mended. It is established that the time required for phage indi-
cation of B. anthracis by IPH is 24 hours (30 min (experiment
setup) + 5 hours (time of cultivation) + 30 min (titer assay by
Gratia method) + 18 hours (cultivation).

Experimental data suggest that while using the mentioned
options an increase in the number of plaque forming units oc-
curs for 5 times or more, with the initial concentration of bac-
teria 105-10% CFU/ml in raw meat that has a diagnostic value
in the indication of anthrax pathogen by the reaction of in-
crease of phage titer.
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Methods of identification
of Bacillus coagulans including
the phage identification
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“Lomonosov Moscow State University, Moscow, Russia

17 samples of food products with distinctive features of flat-
sour spoilage were examined to reveal the presence of
Bacillus coagulans bacteria.

For typing of the isolated cultures, we used the key by
R.A.Slepecky, H.T.Hemphill that was developed for primary
differentiation of bacteria of Bacillus and Paenibacillus
genera. The algorithm of application of the key: in the case
of the positive result of the determination of any of the bio-
chemical properties the next stage that is recommended by
authors is indicated by Arabic numeral in the horizontal and
reflected in literal symbol vertically. The final stage of differ-
entiation according to the key is the name of the species of
microorganism.

In parallel, we conducted studies on the differentiation of
isolated bacteria according to the scheme of isolation and dif-
ferentiation of bacillus from the first morphological group by
the classical method that is the basis of identification tests for
bacteria of Bacillus genus in “Bergey’s Manual of Systematic
Bacteriology”.

As a result of our research five bacterial strains has been
isolated, and they have been assigned to Bacillus coagulans
species. In order to optimise the process of identification of
bacilli isolated from the food, we used the specific bacteri-
ophages active against Bacillus coagulans previously isolated
and selected by us according to the well-established technique
of phage identification by the method of “dripping drop”. The
studies used 7 bacteriophages Bacillus coagulans, isolated
from environmental objects in 2016. It is found that the isolated
culture assigned to the species Bacillus coagulans on the
base of their biochemical properties study were lysed by spe-
cific bacteriophages.

The obtained results show the effectiveness of the use of
specific bacteriophage preparations for typing of bacteria
Bacillus coagulans as a reduction of research time and re-
ducing labour costs on the background of saving of expen-
sive culture media and reagents does not reduce the quality
of the research that has been demonstrated by us in this
experiment.
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Resolving diabetic foot infections:
compassionate use of staph phage SB-1

Randy Fish, Elizabeth Kutter, Gordon Wheat,
Mzia Kutateladze, Sarah Kuhl

Drug resistant infections currently kill about 700,000 peo-
ple worldwide; current trends predict resultant deaths spiral-
ing to 10 million annually by 2050. Despite growing interest
in the possibilities of bacteriophage as components of a solu-
tion and their long history of successful use in some parts of
the world, little progress has been made toward clinical trials
to encourage phage therapy adoption. Both coliform infant
diarrhea and burn wounds infected with Pseudomonas aeru-
ginosa, E. coli and/or Staphylococcus aureus provide prom-
ising eventual targets for phage-based therapies, but are
complex and varied enough to be very challenging in terms
of developing and rapidly implementing successful double-
blind clinical trials, as required in the West. Staphylococcus-
infected diabetic foot ulcers which have proven recalcitrant to
antibiotics are promising for developing protocols permitting
quick implementation. Phage treatment also offers a number
of special advantages in tackling such chronic ulcer infec-
tions. Not only can phage treat antibiotic-resistant infections,
but also cases where vascular compromise limits antibiotic
effectiveness even when bacteria are sensitive to the antibi-
otics prescribed.

We here present three representative patients from a com-
passionate-use series of nine where phage treatment resolved
the infections in every case of compromised soft tissue and
bone where appropriate antibiotic treatment had failed, thus
obviating the need for amputation. Toes were studied as they
provide similar wounds equally distant from the central circula-
tion, making them a particularly good subpopulation for rand-
omized study. Our compassionate use of phage in diabetic
foot infections demonstrates the effectiveness of phage when
regular antibiotic treatment has failed and helped develop evi-
dence based protocols for future randomized trials like that
just posted by Pherecydes on ClinicalTrials.gov. Adding me-
tagenomics analyses before and after treatment will help fur-
ther test the widespread belief among wound physicians that
Staphylococcus aureus is the critical “head of the snake” in
such infections.

Experimental bacteriophages for
diagnostics of cholera

Gaevskaya N.E., Kochetkova A.O.

Rostov-on-Don Antiplague Institute, Rostov-on-Don, Russia

In the system of the laboratory diagnosis of cholera the
phage tests play an important role but in the recent years
a steady decrease (down to 77.4%) of the sensitivity of
V. cholerae isolates to the diagnostic phages used was ob-
served. Therefore the search for new races of cholera phages
is actual. The demand for them is due to the need of the diag-
nostic tools able confirm the specific properties of cholera
causative agent in effective, simple and reliable way.

The aim of our work was to find new diagnostic cholera
phages that would be active against phage-resistant strains
of Vibrio cholerae. The newly obtained phage isolates differ
from the the phages used before by a number of biological
traits, first of all by the ability to overcome the resistance of
the host cells.

In this work we used 267 strains of Vibrio cholerae biovar El
Tor (52 strains of ctx + tcp +, 9 strains ctx-tcp +, 206 strains of
ctx-tcp-), among them 253 isolates obtained in 2001-2015
were resistant to the phage “Eltor”. we also used 24 isolates
of the V. cholerae Classical. We included into our study the
typical cultures of Vibrio cholerae El Tor as well as modified
versions (RO, RS). The study of the phage properties was
conducted by standard methods. The nutrient media used for
the experiments were the Martin’s broth pH 7.6-7.8, and
the solid medium with 0.7%, 1.5% of agar prepared with the
same broth.

As a result of the work four cholera bacteriophages were
selected. Analysis of their lytic activity showed that all the V.
cholerae strains used were lysed in varying degrees by one or
more of the bacteriophages (01, Cl, El 1, El 2).

Electron microscopy examination of the new cholera bacte-
riophages indicated that phages O1, El 1 and CI belong to
Podoviridae family; EI 2 phage belongs to Myoviridae.
According to the serological properties the cholera phage O1
refers to the serological type 2 of cholera phages, phage Cl —
to the type 3, El 1 and El 2 — to the type 7.

The specificity of the phages to the host was confirmed on
a large set of microorganisms of Vibrionaceae, Pseudomo-
nadaceae, Enterobacteriaceae families, that were not lysed by
the tested phages. Our phages were active only against Vibrio
cholerae O1 strains.

Thus, analysis of the obtained results showed that the ex-
perimental diagnostic cholera phages can be used to identify
of the strains of V. cholerae serogroup O1.

Mycobacteriophage Ms6 LysB:
role on the mycobacteria lysis process

Gigante A., Hampton C., Dillard R., Moniz-Pereira J.,
Wright E., Pimentel M.

Research Institute for Medicines (iMed.ULisboa), Faculdade
de Farmaécia, Universidade de Lisboa,, Lisbon, Portugal

Bacterial lysis is the final event of a phage lytic cycle. To
accomplish this step bacteriophages have to overcome the
bacterial cell barriers, synthesizing at least two essential pro-
teins: the holins, which compromise the cytoplasmic mem-
brane and endolysins, enzymes designed to disrupt the pepti-
doglycan (PG) layer. In addition to these essential lysis pro-
teins, phages infecting Gram-negative hosts encode a third
functional class of lysis proteins, the spanins that target the
bacterial outer membrane. Mycobacteria, although classified
as Gram-positive bacteria, present an outer membrane with a
high content in lipids and phages that infect mycobacterial
hosts have to face this complex cell envelope.

The lytic cassette of Ms6, a mycobacteriophage that infects
the non-pathogen Mycobacterium smegmatis, is composed of
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5 genes, where lysB (gp3), encodes an enzyme shown to
have lipolytic activity. We have previously demonstrated that
LysB targets the outer-membrane of mycobacteria, cleaving
the ester bond between mycolic acids and the arabinogalactan
in the mycolil-arabinogalactan-peptidoglycan complex and
thus disrupting the last barrier to phage release. In order to
study the role of LysB in lysis we constructed an Ms6 deriva-
tive mutant (Ms6AlysB), deleted of gene lysB, and we have
seen that, in LysB absence, lysis still occur, but the new syn-
thesized phage particles are deficiently released to the envi-
ronment, remaining trapped in incomplete lysed cells. Taking
advantage of Cryo-electron microscopy (Cryo-EM) we clearly
show that lysis of M. smegmatis cells infected with the mutant
Ms6AlysB is incomplete when compared with Ms6 wild type or
Ms6AlysB. At 150 min post-adsorption the cell envelope is in-
completely lysed and phage particles are retained inside the
cell, while cells infected with Ms6 wt are completely lysed.

In this work we show that LysB has an important role on host
lysis. Our results confirm that, although non-essential, LysB is
necessary for an efficient lysis of M. smegmatis, acting, simi-
larly to the spanins, in the third step of the lysis process.

Phage vB_BcyT_E283: a novel tectivirus
infecting Bacillus cytotoxicus

Gillis A., Michaux C. and Mahillon J.

Université catholique de Louvain, Louvain-la-Neuve, Belgium

Bacillus cytotoxicus is a recently recognized species belong-
ing to the Bacillus cereus group of bacteria. B. cytotoxicus
seems to be restricted to a few strains represented by the strain
NVH391-98 (Guinebretiere et al. 2013), which was isolated
during a severe diarrheal food poisoning outbreak in France in
1998, resulting in three fatalities. Since then, other similar iso-
lates have been associated with food poisoning outbreaks.
B. cytotoxicus displays a particular thermotolerant ecotype,
being able to grow between 20°C and 50°C and harbors the
operon responsible for the synthesis of the potential diarrheic
CytK1 toxin. Recently, a survey found that the incidence of
B. cytotoxicus seems to be very high in a variety of potato-de-
rived products (Contzen et al. 2014). Here, we describe a novel
temperate phage infecting B. cytotoxicus E28:3 isolated from
instant mashed potatoes. The phage, named vB_BcyT_E2883,
is the first tectivirus discovered infecting this bacterial species.
Tectiviridae is a rare phage family comprising non-enveloped
tail-less phages, where the ~15 kb linear dsDNA is located
within a lipid-containing membrane covered by a rigid icosahe-
dral protein capsid. Since tectiviruses found in the B. cereus
group are temperate phages able to replicate autonomously as
linear plasmids inside the host cell, plasmid profiles of the host
strain B. cytotoxicus E28:3 were performed and analyzed, indi-
cating the presence of an extra-chromosomal element with an
approximate size of 15 kb. Phage suspensions were obtained
from B. cytotoxicus E28:3 cultures after induction with mitomy-
cin C and assayed against B. thuringiensis HER1410, a known
susceptible host for tectiviruses. Single turbid plaques were
randomly selected and single-plaque purified using strain
HER1410. Phage DNA preparations coming from lysogens on
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strain HER1410 confirmed the genome size of vB_BcyT_E283
and PCR screenings on lysogens, along with phage partial
genome sequencing, revealed that the extra-chromosomal ele-
ment in strain E28:3 is indeed a tectivirus. In an effort to assess
the host range of vB_BcyT_E283, 100 strains of the B. cereus
group devoid of tectiviral-like elements were tested. The results
showed that this phage has a narrow host range, only infecting
particular strains. Overall, these findings expand the view of
tectiviral prophages in members of the B. cereus group.

Sensitivity of Bacillus anthracis strains
with different types of capsule formation
to bacteriophages

Golovinskaya T.M., Tsygankova O.l.

Stavropol Anti-Plague Institute, Stavropol, Russia

The specific anthrax bacteriophages are currently used to
detect B. anthracis. The peculiarity of the anthrax microbe is
the ability to exist in three morpho-functional forms: vegetative
non-capsular form, vegetative form with capsule and a spore
form. The influence of different anthrax bacteriophages on the
capsular cultures of B. anthracis strains grown on the special-
ised media under conditions of high carbon dioxide content
(for the strains that are typical in capsule formation) and in the
air atmosphere for strains that do form the capsule under such
conditions, is of considerable interest.

The goal of this work was to study phage sensitivity of
B. anthracis strains with different types of the capsule forma-
tion depending on the test conditions.

We used 3 groups of strains: 1 — B. anthracis 81/1, 1284 —
typical forming the capsule in vivo and on serum- bicarbonate
agar in a high carbon dioxide atmosphere; 2 — B. anthracis
12/16 S and P 140 — capable of capsule formation on nutrient
media in an air atmosphere, 3 — B. anthracis STI-1 228/8 — no
capsule formation (no pXO2 plasmid). We used bacteriophag-
es Fah — VNIIVV&M, R / D-Ph-6, Gamma A-26, IA-9, Saratov,
K VIEV and 186.

For the experiments the nutrient media and culture condi-
tions that are optimal for capsule formation in strains of the
groups 1 and 2 were selected. The significant impact on the
clarity of the test results had the fact that we used the cultures
that were previously grown in a the conditions facilitating the
capsule formation. The application of the phage onto the cul-
ture that has not yet developed the capsule may lead to the
before the formation of the capsule occurrs. Under these con-
ditions, strains of the groups 1 and 2 clearly showed the resist-
ance to all bacteriophages that have been used. Group 3
strains grown in the non-capsule form in all cases were sensi-
tive to all the bacteriophages.

Thus the state of the bacterial cell surface structures at the
initial stage of interaction between the bacteriophage and the
cell is one of the critical factors of B. anthracis sensitivity to
lytic bacteriophages. While using specific anthrax bacteri-
ophages for B. anthracis identification one should consider the
existence of atypical strains capable of forming a capsule in
conventional nutrient media in an air atmosphere, which
makes them resistant to the action of lytic bacteriophages.
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Determination of the minimal gene set
needed for the antiphage activity
of E. coli BREX system

Julia Gordeeva, Ksenia Tsvetkova, Konstantin Severinov

Institute of Gene Biology, RAS, Moscow, Russia

The constant arms race between bacteria and their viruses
(bacteriophages or phages) plays a key role in the evolution of
bacterial and viral genomes and leads to the development of
new resistance mechanisms, such as restriction-modification
systems, abortive infection (Abi) mechanisms and the CRISPR-
Cas adaptive defense system. The use of restriction enzymes
underlies most of the common laboratory practices, while
CRISPR/Cas9 system has proved its high potential for gene
targeting studies. Novel insights and additional applications
will stem from the characterization of the new forms of bacte-
rial antiviral defense. It was shown bioinformatically that the
genes encoding the components of bacterial and archaeal
defense system are typically clustered in defense islands.
These islands contain numerous uncharacterized genes,
which are candidates for new types of defense systems. One
example of such candidate is recently detected BREX
(Bacteriophage Exclusion) — hypothesized novel phage de-
fense system. The set of BREX genes (a putative alkaline
phosphatase, methylase, an ATPase, a LON-like protease, a
predicted RNA binding protein and a gene of unknown func-
tion) does not resemble any classical combination currently
known to be involved in phage defense and seems to act via
unusual mechanism. It was shown that BREX is not an abor-
tive infection system, neither it leads to direct cleavage or
degradation of phage DNA. The antiphage activity of BREX
system was confirmed by integrating BREX cassette from
Bacillus cereus into the Bacillus subtilis genome, naturally
lacking one, with B. subtilis cells subsequently gaining resist-
ance to the wide set of lytic and temperate bacteriophages.

Our research is devoted to study of BREX system of E. coli.
BREX-cassette from E.coli HS genome was cloned into two com-
patible expression vectors and transferred to E.coli BW25113,
which has provided the transformed cells with the resistance to
various coliphages (T7, T5, T4, lambda). To determine the mini-
mal set of BREX genes that is sufficient for protection against
phage infection brx genes were deleted one by one. The resulting
strains were tested for antiphage resistance against phages T4,
T5, T7. All genes, except brxA, have turned out to be essential for
the protection against the phages used in study.

Bacteriophages in treatment of severe
abdominal pathology

Gostishchev V.K., Gorbacheva L.V., Stanoevich U.S.

I.M.Sechenov First Moscow State Medical University,
Moscow, Russia

During the period 2000-2015 in the I.V.Davydovsky GKH (on
the base of the department of general surgery of .M.Sechenov
First Moscow State Medical University) more than 5,000 pa-
tients with abdominal infection were treated. Of these, 450 pa-

tients had the diffuse peritonitis, and in the treatment programs
for these patients the programme-staged sanitations were used,
430 patients suffered from acute intestinal obstruction, 370 had
destructive pancreatitis. We used a combined product of com-
mercial bacteriophages that showed an activity against identi-
fied nosocomial strains. In case of prolonged preoperative pa-
tient stay in the hospital where some of these nosocomial
strains already present, the combined preparation allows to deal
with the actual infection and to prevent the change of the domi-
nant pathogen, as one of the 3 components plays a role of the
main therapeutic agent and the others prevent the pathogen
swap. 200.0 ml of the bacteriophage that was active against
nosocomial flora were injected through nasointestinal feeding
tube twice a day, the phage concentrations was 107. If the pa-
tient for some reason was in the hospital for more than 3 days
before the operation the antibiotic treatment included antibiotics
that were active against nosocomial flora in combination with
enteral administration of bacteriophages. The use of bacteri-
ophages prevented the joining of nosocomial pathogens from
the group of Pseudomonas aeruginosa, Enterococcus faecium,
Enterococcus bovis and Escherichia coli in all the patients.
In vitro activity of isolated adapted bacteriophages was superior
to the activity of antibiotics to which the nosocomial strains re-
mained sensitive by a factor of 1.5 +/- 0.2 times. The same
phage preparation was also used locally in late-stage of the
sanitation of the abdominal cavity or the sanitation of bursa
omentalis daily, once a day. The use of active bacterial viruses
can prevent infection of organs due to bacterial translocation of
the nosocomial flora in 69.2% of cases. The ideal phage thera-
py is the type-specific phages for each hospital adapted tot its
own nosocomial microbial landscape. The criteria for ending the
use of bacteriophages are relief of systemic inflammatory re-
sponse syndrome SIRS, the eliminating the source of infection,
peristalsis recovery, the microbiologically verified reduction of
peritoneal contamination below 10° CFU / ml.

Artilysin® — moving from topical to systemic
applications in the clinic

Markus Matuschka v. Greiffenclau

LYSANDO AG, WANGERBERGSTRASSE 91,
FL-9497 Triesenberg, Liechtenstein

Antibiotic resistance occurring in “ESKAPE” pathogens is
continuously growing threat to human healthcare. ARTILYSIN®s
constitute a novel class of efficient, enzyme-based antibacteri-
als with a new, targeted mode of action [1]. ARTILYSIN®s are
recombinant fusion proteins consisting of an endolysin, which
destabilises the bacterial peptidoglycan, combined with a tar-
geting peptide that transfers the endolysin through the outer
membrane of Gram-negative pathogens. For example, Art-175
passes the outer membrane of P. aeruginosa, Acinetobacter
baumanii including multidrug-resistant and XDR strains, punc-
turing the peptidoglycan layer which leads to a kill due to os-
motic pressure within seconds [2]. We will show data in this
context and underline the capability of this technology to ac-
tively widen, or focus the number of Gram-negative species
that are targeted.
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Importantly, resistance development against various
ARTILYSIN®s could not be provoked on all strains, including
MDR strains, investigated. Due to its mechanical, enzymatic
mode of action ARTILYSIN®s do not require an active bacterial
metabolism for its activity, they show superior bactericidal ef-
fect against persister strains of P. aeruginosa, Acinetobacter
baumanii and other bacteria [3, 4].

Application of Art175 on decubitus wounds demonstrate that
it accelerates wound healing, even of serious, deep, persisting
wounds, since it spares the natural microbiome and predomi-
nantly kills the targeted, persisting strains of Pseudomonas
aeruginosa, Staphylococcus aureus or Acinetobacter baumanii.
ARTILYSIN®s facilitate the commensal bacteria re-colonising
skin and wound, thereby preventing pathogens from re-infect-
ing. This is in contrast to traditional antibiotics which affect the
entire bacterial population colonisation, delaying wound healing.

These preclinical data underline the broad applicability of
ARTILYSIN®s against bacterial infections. In addition, these
enzymes can be produced to high quality standards and are
non-cytotoxic and non-haemolytic. These elements can lead
the application of ARTILYSIN®s against systemic infections
and sepsis. For these acute infections, the time to treatment
correlates very strongly with the chance of survival of the pa-
tient and physicians lack the time to thoroughly test the patient
for the various potential pathogen species. An ideal antimicro-
bial agent would eliminate fast and a large number of patho-
gen Gram-negative species. Does the ARTILYSIN® platform
technology have the potential to achieve this goal?
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Immunodetection of bacteriophages
by the electroacoustic analysis method
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Currently the techniques for immunological detection of bac-
teriophages and viruses widely use the physical methods of
analysis. The piezoelectric resonators with the transverse elec-
tric field are of particular interest awk the study of the properties
of biological fluids as characterised by high sensitivity and by
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the possibility of analysis of biological objects directly in the
liquid phase. The aplicability of electro-acoustic analysis meth-
od to detection of bacteriophages using polyclonal antibodies
was tested on the model of bacteriophages ®AI-Sp59b, isolated
from a strain of Azospirillum lipoferum Sp59b. It was shown that
the frequency curves of the present and imaginary components
of the electric impedance of the resonator containing the sus-
pension of bacteriophages with the antibodies were significantly
different from the curves measured for the resonator with the
control suspension of viruses without antibodies. Bacteriophage
®AI-Sp59b could detected using antibodies in the presence of
other viral particles. The concentration of ®AI-Sp59b particles in
the test suspensions varied app.10'® to 10° phage/ml, and the
time of analysis did not exceed 5 minutes. Optimally informative
parameter for obtaining the reliable information was the chang-
ing of present or imaginary componets of the electric imped-
ance at a fixed frequency near the resonance with adding of
specific antibodies into the studying suspension. The registra-
tion of the bacteriophage interaction with antibodies opens up
the prospects for the development of biological sensors for de-
tection and identification of viruses in a liquid phase.

This work was partially supported by grant RFBR
Ne 16-07-00818.

Temperate phage-encoded CRISPR-Cas as
a genetically compact bet hedging strategy

Katherine R. Hargreaves, Stephen T. Abedon
Department of Microbiology, The Ohio State University

The encoding of CRISPR-Cas systems by prophages pre-
sumably serves as a means of endowing host bacteria with
novel or additional means of resistance to episomes, particu-
larly to other bacteriophages. Here we suggest that CRISPR-
Cas could serve temperate bacteriophages as a genetically
compact means of providing host bacteria with multiple poten-
tially beneficial alleles. This multiplicity of alleles, we suggest,
is analogous to conjugative plasmids also providing hosts with
multiple potentially beneficial alleles such as in terms of other-
wise independent genes encoding resistance to different anti-
biotics. A particular accessory gene may or may not be useful
at a given time or within a given environment. Therefore, the
carriage of multiple accessory alleles, each with distinct, ide-
ally somewhat independent benefits, should serve to increase
the potential that at least one allele will be beneficial. Phages,
particularly due to their requirement for encapsidation, can be
much more constrained in terms of genome growth than plas-
mids. The result can be a utility for genetic compactness.
Thus, the acquisition of substantial numbers of accessory
genes, each of which encodes an individual protein, likely is
more difficult to achieve for phages versus plasmids. CRISPR
spacers can by contrast serve as independently beneficial al-
leles which are much more compact in length than individual
protein-encoding genes, by roughly an order of magnitude.
CRISPR-cas systems thus may allow for prophage lysogenic
conversion-associated “bet hedging” without substantial addi-
tion to phage genome size.
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The phage approach to control emetic
Bacillus cereus

Hock L., Mahillon J.

Université catholique de Louvain, Louvain-la-Neuve, Belgium

Bacillus cereus has recently been implicated in an increas-
ing number of foodborne intoxications, representing 5.5% of all
outbreaks within the EU in 2014. Food intoxication by
B. cereus emetic strains causes nausea and vomiting and, in
some severe cases, the patient death [Dierick et al., 2005;
Naranjo et al, 2011]. Moreover, the ubiquity and sporulation
capacity of this bacterium, as well as the extreme resistance
(pH, heat and proteases) of its emetic toxin, the cereulide,
prevent an efficient sanitation by conventional methods. The
present work aimed at isolating B. cereus-specific phages in
order to develop new tools to control emetic strains in food
matrices.

300 samples of various origins (soil, food or animal faeces)
were incubated with a panel of emetic strains before isolating
individual lytic phages. Six lytic phages were selected accord-
ing to their properties and host spectra. To confirm their viru-
lent and the absence of bacterial virulence genes, their se-
quences have been determined. Their morphology and growth
parameters (e.g. multiplicity of infection, adsorption constant,
eclipse period, latent period, burst size) as well as their resist-
ance to pH and temperature were also evaluated. Although no
individual phage was able to lyse the entire set of 155 emetic
strains tested, a cocktail of our six phages could lyse almost
60% of our emetic B. cereus collection. So far, the lytic feature
of one phage, Deep-Blue, has been verified. This 159-kb myo-
virus belongs to the Bastille-like group within the Spounavirinae
and shares 88% of its proteome with phage vB_BceM_
Bc431v3 [El-Arabi et al., 2013]. The other phage genomes
have sizes comprised between 36 and 53 kb. All the phages
complete their lytic cycle in ca. one hour and are stable to one
hour heat treatment at 40°C and pH between 5 and 9.
Although several phages have recently been FDA-approved
and commercialized to control pathogenic bacteria (e.g. Salmo-
nella spp. or Listeria monocytogenes) in food, no phage cocktail
active on B. cereus has been implemented so far. In this work,
six phages able to lyse emetic B. cereus were characterized
and their application to prevent foodborne intoxications looks
promising. A cocktail of these phages will be implemented ac-
cording to GRAS status and its efficiency in controlling emetic
strains of B. cereus will be evaluated in food matrices.

Bacteriophages for implants
Ignatov S.G., Voloshin A.G., Denisenko E.A.

State Research Center for Applied Microbiology and
Biotechnology, Obolensk, Russia

Despite the significant advances of materials science in the
design of implants with antibacterial properties, the problem of
post-operative infection is very important. Various modifica-
tions of the implant surface intended to reduce bacterial con-
tamination of the surface were suggested. Therefore, the aim

of our study was to evaluate the bactericidal activity of sam-
ples with a developed surface area and nanostructured coat-
ings that are modified by bacteriophages. Bacteriophages are
the viruses that infect bacteria and multiply within their cells
using the host systems of biosynthesis. Uncontrolled use of
antibiotics and the weakening of the immune defence lead to
the formation of multi-resistant pathogen strains that are very
difficult to fight with using antibiotics. Currently, bacteriophag-
es are considered to be an alternative to antibiotics. It is as-
sumed that the bacteriophages not only lyse a part of microor-
ganisms of the system but also prevent the formation of bio-
films. The bacterial biofilm is the structurally organized group
of microorganisms which is intercalated into a polymer matrix
(which is often is the product of the vital activity of these organ-
isms) on any surface. The formation of biofiims is a mecha-
nism of adaptation of planktonic forms of bacteria to the envi-
ronment. Up to 80% of bacterial infections is accompanied by
the biofilm formation. It is known that bacterial biofilms showed
an increased resistance to different antimicrobial agents.
Pathogenic microorganisms that are structured into biofilms
lead to an increase in morbidity and mortality. The formation
of biofilms by pathogenic microorganisms is very dangerous
for all of the implant inside the human body. We used bacteri-
ophage Escherichia coli ECD4. The modification of the surface
by the bacteriophage leads to the bactericidal effect on E. coli
cells that depends on the concentration of bacteriophages.

Some insights from the study of BREX —
a novel phage resistant system

Isaev A.B., Matlashow M.E., Tsvetkova K.M.,
Pechenov P.Y., Severinov K.V.

Institute of Gene Biology RAS;
Skolkovo Institute of Science and Technology, Moscow,
Russia

BREX is a novel phage defense system widespread in bac-
terial and archaeal genomes. It consists of 6 genes, including
predicted DNA methyltransferase, Lon-like protease and alka-
line phosphatase. In this work we have used BREX gene
cluster from Escherichia coli HS strain. When this system is
being expressed from low-copy number plasmid (pBTB) in
sensitive strain BW25113, it confers resistance to a spectrum
of DNA-containing phages, such as T7, T4, Lambda, but not
to RNA-containing phages as MS2 or Qf. General mecha-
nisms of action of BREX system are not defined by the mo-
ment and our goal was to investigate which stages of viral in-
fection may be affected by BREX.

We have shown that adsorption of phage particles to a cell
is not affected by the action of BREX system. Therefore we
decided to see whether accumulation of phage DNA may
change in BREX active cells. In control cells transfected with
an empty pBTB vector accumulation of phage DNA and disap-
pearance of host DNA is visible at 30 min after addition of T7
phage at 30 C. In BREX+ cells degradation of host DNA was
significantly delayed and T7 DNA accumulation was not ob-
served even after 3 hours of incubation with the virus. This
may indicate that phage DNA is being degraded in BREX cells
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or that replication was inhibited. These results were also sup-
ported by T7 transcription analysis. Efficiency of T7 early,
middle and late genes transcription was measured by quanti-
tative PCR with the use of external “tracer” RNA approach.
The total level of viral transcription in BREX active cells was
two orders of magnitude lower, comparing to control cells, but
no specific shift in timing of genes expression was observed.

Transduction efficiency in BREX+ cells also was estimated.
Cells were treated with P1vir phage carrying a gene of tetracy-
cline resistance and plated on double antibiotic. Comparing to
control cells efficiency of BREX+ transduction was more than
order of magnitude lower. Deletion of methyltransferase gene
— brxX or mutation in catalytic center of this protein (Y519A)
leads to restoration of transduction efficiency. Also from HPLC
analysis of nuclosides we may conclude that BREX+ cells
contain increased amounts of N6-methyl-adenine, suggesting
a crucial role of host genome modification in phage resistance
mechanism.

The reported study was funded by RFBR according to the
research project No. 16-34-00656.

Characterization of bacteriophage PP16
infecting Pectobacterium carotovorum
subsp. Carotovorum phytopathogen

Kabanova A.P."2, Vo Thi Ngoc Ha?, Shneider M.M.’,
Kulikov E.E.3, Samarov N.l.%, Miroshnikov K.K.23,
Korzhenkov A.A.4 Toschakov S.V.4, Ignatov A.N.2,
Miroshnikov K.A."?

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

2PhytoEngineering R&D Center Rogachevo Moscow Region,
Russia;

3Winogradsky Institute of Microbiology RAS, Moscow, Russia;
‘Immanuel Kant Baltic Federal University, Kaliningrad, Russia

Pectobacterium carotovorum subsp. carofovorum is an
Enterobacterium abundant in soil microbiota. Some strains
acquire phytopathogenic factors causing intensive soft rot on
various plant species. In case of potato production P. caro-
tovorum subsp. carotovorum causes serious loss of harvest
during its growth, transit, and storage. Specific lytic bacteri-
ophages are potential agents for selective biocontrol of
P. carotovorum subsp. carotovorum pathogenic strains.

P. carotovorum subsp. carotovorum phage PP16 was iso-
lated from potato storage facility wastewater in Moscow region
in 2012 using highly virulent strain PB69. PP16 propagates in
high titer and forms halo-surrounded plaques. Transmission
electron microscopy reveals the short-tail icosahedral
(Podoviridae) morphology of the phage, hence the phage
should be referred as vB_PccP_PP16. Phage PP16 infects 11
of 47 tested strains of P. carofovorum subsp. carotovorum,
and shows no infectivity against P. atrosepticum, Dickeya
spp., and other potato phytopathogens.

Sequenced DNA genome of PP16 comprises 43902 bp and
encodes 56 ORFs. The closest relative to this phage is re-
cently described phage PPWS1 also infecting P.carotovorum.
Based on the general genome layout and the composition of
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the lysis module (spanin — holing — endolysin) we can refer
PP16 as the member of KP34-like genus. Podoviruses of this
class are known for a number of Enterobacteria, mostly
Klebsiella. The tail spike protein of PP16 utilizes surface
polysaccharide as primary receptor for adsorption, and pos-
sesses deacetylase activity.

Potential therapeutic applications
of Staphylococcus aureus bacteriophage
Stab8

Ermir Kadija, Zack Hobbs

Luigj Gurakuqi University, Shkodér, Albania;
EpiBiome, South San Francisco, United States

Repeated use of antibiotics has allowed for pathogenic
bacteria to persist and develop unprecedented degrees of re-
sistance. Pathogens such as Staphylococcus aureus consti-
tute a major problem with viable treatment options dwindling.
The isolation and utilization of Iytic bacteriophages is one of
the few remaining options to explore for treatment of single
and multiple drug resistant bacterial infections.

Phages were isolated from environmental samples against
S. aureus strains originating from nosocomial infections with
consideration for a human therapy. Characterization of isolat-
ed bacteriophages constitutes an important step in the devel-
opment of effective therapies using phage cocktails. To select
for lytic phages, environmental samples were added to en-
riched media and incubated overnight and then screened for
the presence of lytic phages.

After subsequent purification steps our eighth staph phage
isolate, named Stab8 (Staphyloccocus bacteriophage 8), was
further characterized to determine its morphology, burst size,
killer titer, host range and genomic sequence.Transition elec-
tron micrograph images revealed Stab8 to have a myoviridae
morphology and therefor it was proposed to be Twort-like in
the Spounavirinae subfamily. It is believed that Stab8 might
produce endolysins due to its ability to effectively clear a mid-
exponential growing culture within one hour using low to me-
dium multiplicities of infections. Interestingly, Stab8 has a wide
tropism, and possesses the ability to infect a variety of clinical
bovine mastitis strains. Stab8 has been sequenced and con-
firmed to be a obligately lytic, Twort-like, Spounaviridae.

Isolation of the phage of Acidthiobacillus
ferrooxidans by X-ray induction

Karamysheva N.N.', Vasilyev D.A.",
Semenov A.M.% Pichugin Yu.V.2

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2l omonosov Moscow State University, Moscow, Russia

The aim of our work was to isolate the phage of Acidthio-
bacillus ferrooxidans by X-rays irradiation method.

The experiment was conducted using irradiating the sam-
ples in the conditions listed below with a focal distance
of 1 meter, the height of the of the liquid in the test tubes (bio-
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logical substrate) is not less than 5 cm, the distance between
the tubes, while irradiation is done in one batch not more than
1 cm. Indicators of electrical parameters: the anode voltage for
all studies was 63 kV (kilovolts), the current was 250 mA, and
the exposure time varied depending on the task.

The obtained pure culture grown in a liquid medium was the
subjected to irradiation in the X-ray unit using different modes.
Doses of irradiation of bacteria were established experimen-
tally: 565.2.0 the total radiation dose was 1.2 mSy; the 85.2.0x2
dose was 2.8 mSy; the 75.3.0 dose of 1.8 mSv. Time of expo-
sition was 1 second, 3 seconds and 2 seconds.

After the irradiation 5 tubes of 5-day culture A. ferrooxidans
in Silverman and Lundgren liquid medium 9K were placed to
the theromstate at 30°C for 72 hours. In the first batch of irra-
diations the visible changes did not occur, in the second and
third serial batches the culture became less turbid. To confirm
the presence of the phage particles in the irradiated culture,
1 ml of estimated phagolycate were applied onto agar medium
9K by agar overlay method and placed into a thermostat at
30°C for 72 hours.

When viewing the results we found:

1. In a series of Petri dishes after irradiation by a total dose
of 1.2 mSv for 1 sec. — the intact culture lawn.

2. In series by 2.8 mSv for 3 seconds — the presence of
zones of growth inhibition.

3. In a series after irradiation by 1.8 mSv for 2 seconds — the
lawn with sparse growth and the presence of small areas of lysis.

The most optimal is the mode of X-ray irradiation with a
total dose of impact to the bacterial substrate of 1.8 mSv.
As a result of irradiation by this dose the maximum lysis of the
irradiated cells occurred. The substrate under the influence of
an external inducer factor produces the temperate bacteri-
ophage, as evidenced by lysis zones on the lawn of A. fer-
rooxidans lawn with applied irradiated phagolysate.

Genome analysis of bacteriophages lytic
for hypervirulent Klebsiella pneumoniae K1
and K2 capsular type

Komisarova E.V, Myakinina V.P., Krasilnikova V.M.,
Verevkin V.V., Kislichkina A.A., Volozhantsev N.V.

State Research Center for Applied Microbiology and
Biotechnology, Obolensk, Russia

Of 78 K-serotype Klebsiella pneumoniae K1 and K2 strains
overproducing capsular polysaccharides are mostly virulent
human pathogens. They cause nosocomial and community-
acquired infections along with developing primary pyogenic
liver abscess, meningitis, endophthalmitis, as well as infec-
tions of soft tissues, the urinary tract and lungs. These strains
are additionally tending to acquiring antibiotic resistance deter-
minants. Lytic bacteriophages with polysaccharide-depolymer-
ase activity are treated as a potential remedy to control hyper-
mucoviscous K. pneumoniae.

We have isolated 7 bacteriophages specifically infecting
K. pneumoniae bacteria of capsular type K1, and 4 bacterio-
phages specific for K. pneumoniae type K2. The bacteriophag-
es were characterized by their negative colony morphology,

spectra of their lytic activity, and infectious process parameters
(time of adsorption, one step growth curve). The complete nu-
cleotide sequences of the genomes of six bacteriophages were
determined. The comparative analysis allowed us to determine
taxonomic positions for the phages. Four K1-specific phages
were attributed to the family Podoviridae, the subfamily Auto-
graphivirinae, and one phage was attributed to the family Sipho-
viridae, the subfamily Tunavirinae. A bacteriophage lysing only
K2 strains was a member of the family Myoviridae. Based on
homology to functional domains, as well as to amino acid se-
quences of known phage proteins, putative functions were as-
signed to products of the phage genes, including proteins in-
volved in DNA metabolism, packaging DNA into the capsid,
capsid structural proteins, the tail complex proteins, and lytic
enzymes. In none of the phages genes coding for known toxins
or any other virulence factors were found. In genomes of Podo-
viridae phages and myovirus genes of tail structures with a pu-
tative polysaccharide-depolymerase domain were identified.

Results obtained constitute a molecular-genetic basis for
designing specific formulations based on bacteriophages and
phage enzymes to diagnose and to cure infections associated
with K.pneumoniae of capsular types K1 and K2.

The research was supported by the Russian Science
Foundation [Grant # 15-15-00058].

Immunological aspects of phage therapy
of bronchial asthma in children with regular
intercurrent respiratory infections

Kosyakova N.I.

Hospital of the Pushchino Research Center of the Russian
Academy of Sciences, Pushchino, Russia

Immunological alterations contribute to increased morbidity
and respiratory sensitisation. Given the degree of the dysbio-
sis of the respiratory tract, confirmed by microbiological and
molecular genetic methods, the assess the effectiveness of
therapy using polyvalent liquid bacteriophage “Pyobacterio-
phage” was conducted. Group 1 (experimental) consisted of
68 children with verified diagnosis of bronchial asthma (BA) in
the period of remission and The treatment was carried out on
the background of anti-inflammatory therapy with inhaled glu-
cocorticosteroids (fluticasone propionate, budesonide). The
control group (group 2) consisted of 20 children with BA who
received only basic therapy.

Over the next 12 months the efficacy of the therapy was
assessed on the basis of the frequency and severity of BA
exacerbation, determination of the biochemical and immuno-
logical indicators (CRP, concentrations of total IgE, IgA, IgM,
IgG, IL-10, IL-4, IFN-y in the serum, as well as slgA, IgA1-2
and the C3 component of complement in nasal secretion). The
important therapeutic effect of phage therapy observed was
the reduction of the frequency and of the duration of intercur-
rent acute respiratory viral infections in children of group 1 by
2 times (p < 0.05) and BA exacerbations by 1.3 times. The
incidence of upper respiratory tract chronic infection exacer-
bations in children with asthma has decreased by 3 times
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(p < 0.001), the duration decreased by 1.8 times (p < 0.001),
which is confirmed by the dynamics of immunological param-
eters. In group 2 no significant reduction of respiratory disease
incidence was observed.

The improvment of the humoral immune response under
the influence of phage therapy is confirmed by evaluation of
the concentration of the C3 component of complement in the
nasal secretions. Investigation of the composition of the micro-
flora in patients with BA showed that the number of pathogens
fell after the phage therapy. The number of patients sheading
Staphylococcus aureus, Streptococcus pneumoniae, Haemo-
philus influenzae decreased, and the number of patients who
sheading only saprophytic flora increased. Thus the phage
therapy has a positive therapeutic effect which is largely medi-
ated by the changes in microbiocenosis of the upper respira-
tory tract and improvement of the immune status.

The study of Ca?* regulation of
bacteriophage T5 endolysin

Kovalenko A.O."2, Chernyishov S.V.', Prokhorov D.A.3,
Molochkov N.V.3, Mikoulinskaya G.V.!

'Branch of the Institute of Bioorganic Chemistry of the
Russian Academy of Sciences, Pushchino, Russia;
2Lomonosov Moscow State University, Moscow, Russia;
3Institute of Theoretical and Experimental Biophysics of the
Russian Academy of Sciences, Pushchino, Russia

Coliphage T5 Endolysin (EndoT5) is a component of the
cell lysis system that is required for bacteria of phage progeny
to leave the infected cell. This enzyme is a zinc-containing
M15 family metallopeptidase effectively hydrolysing peptidog-
lycan of gram-negative bacteria. We show that the activity of
this enzyme is regulated by Ca?* ions. A conservative zinc
binding site is well known for such peptidases, but the mode
of binding of regulatory Ca2* had not been studied previously.
In this paper, we investigated the Ca?* regulation of EndoT5 by
site-directed mutagenesis.

The mutant proteins containing a single a.a. replacements
of a number of amino acid residues for alanine residue D113A,
N115A and D130A were obtained. The analysis of circular di-
chroism spectra of these mutant proteins revealed that the
mutations did not casue significant changes in the secondary
structure of proteins. The mutants had different properties: the
lytic activity of N115A mutant was 20 times lower than that of
the wild type protein, the D113A activity was 2,000 times
lower. D130A mutant showed no activity at all but retained the
ability to bind the substrate. Interestingly that both enzymati-
cally active mutants had the same thermal stability as the
natural wild type enzyme — they retain 80% of the initial activ-
ity after 15 minutes of heating at 90°C.

Inhibition of mutants D113A and N115A activity using cal-
cium chelating agents showed that for that 3 orders of magni-
tude (1 mM vs 100 mM for the native protein) higher concen-
tration was required for complete inactivation. The addition of
Ca?* in the reaction medium partially restored the enzyme ac-
tivity, but also higher ion concentrations were required.

Thus, the amino acid residues Asp-113 and Asn-115 coor-
dinate Ca?* ion as the mutations in these positions lead to a
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decrease in affinity for the ion and a sharp drop in the enzyme
activity. The key role belongs to Asp-113. The Ca?* binding
mechanism is similar to that of the proteins of EF-type.
Aspartic acid at position 130 not only coordinates the Ca?* but
is also a conserved catalytic residue within the active site;
mutation in this position totally inactivates the enzyme.

The role of bacteriophages
in the treatment of bacterial infections

Krasilnikov L.V.

Saint-Petersburg Institute of Vaccines and Sera,
Saint-Petersburg, Russia

The number of bacteria strains that cause infections in hu-
mans and are resistant to most antibiotics, is increasing every
year. An additional opportunities are necessary for successful
treatment of bacterial infections. Bacteriophages are an effec-
tive means for supplementing antibiotics.

Completely different mechanism of elimination of bacteria
from the body in comparison with antibiotics allows to destroy
the bacteria by bacteriophages, even in the event of the forma-
tion of biofilms.

The presence of a modern bank of bacteriophages and
tools of genetic engineering are playing an important role in
improving the efficiency of exposure on the bacteria and for
the individual bacteriophage therapy.

An important link in the development and production of new
medications based on bacteriophages is the presence of a
high selectivity of phages and their lytic properties. These two
criteria must be standardized for each of manufactured prod-
ucts. Modern production with new standards have enable to
create products with a wide range of activities such as
“Sekstafag” and “Intest-bacteriophage”.

Suffice it an important issue for phage therapy is the inter-
action of bacteriophages with antibiotics. In this case, is nec-
essary to consider the possibility of modifying the receptors on
the surface of bacteria sensitive to bacteriophages.

Continuous monitoring of the bacterial environment and the
search for new strains of bacteriophages is the basis for the
successful treatment of bacterial infections with medications
based on bacteriophages.

The modular compositions of monospecific
bacteriophage mixtures for therapy

of Pseudomonas aeruginosa infections
Krylov V.N., Shaburova O.V., Pleteneva E.A.,

Bourkaltseva M.V., Krylov S.V., Kaplan A.M.,
Chesnokova E.N., Polygach O.A.

I.1.Mechnikov Research Institute of Vaccines and Sera,
Moscow, Russia

Phage therapy was introduced in the medical practice
100 years ago by Felix d’Herelle, later on was outcompeted by
penicillin and virtually disappeared from the practice in the
West medicine, but it is still in use in Russia, Georgia and in
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Poland. The rapid development of resistance to new antibiot-
ics and the emergence of bacterial pathogens with multidrug
resistance forced to recall phage therapy as a possible alter-
native to antibiotics in the treatment of certain bacterial infec-
tions (such as wound, intestinal, urinary tract infections, infec-
tions of the upper respiratory tract and lungs).

For the treatment of lung infection caused by Pseudomonas
aeruginosa in patients with a hereditary disease — cystic
fibrosis — the combinations of different antibiotics and the
inhalations of colistin are used. High toxicity of colistin pre-
vents its application until the child reaches 6 years age, and
with the emergence of plasmids encoding resistance to col-
istin it may cease to be an antibiotic of the “last hope”. It is
possible that phage therapy becomes the only possible ap-
proach to long-term treatment of frequent lung P.aeruginosa
infections on the background of cystic fibrosis. The reported
attempts at employment of bacteriophages to treat such con-
ditions confirm the possibility of a short-term positive effect in
this case.

However the rapid emergence of resistance to phages
does not allow the use of commercial phage mixture for con-
tinuous long-term treatment of chronic infection. For the long-
term antibacterial therapy of recurrent P. aeruginosa infec-
tions in children we suggest a new “modular’ approach in
phage therapy — the individual therapeutic preparation com-
posited of several monospecific phage mixtures. The proper-
ties of phage types for monospecific compounds, methods of
rapid screening of new phages of certain types, the advan-
tages and possible problems of modular compositions are
discussed.

Development of the bacteriophage
product for indication and identification
of Aeromonas salmonicida

Kuklina N.G, Vasilev D.A, Victorov D.A., Shcherbina A.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

Aeromonas salmonicida is an important pathogen of fish
that causes a dangerous infectious disease — furunculosis.
The disease inflicts very significant economic lost in fish farms.
Currently, diagnosis of the disease takes quite a long time
(up to 7 days).

The use of a biological product based on bacteriophages
allows for indicate and identify the bacteria of A. salmonicida
species within 28 hours.

For the construction of a biological product the bacteri-
ophage Asl25-YI'CXA having optimal properties — the range of
lytic activity of 87.5% and the titre 10° by Appelman, titer
3 x 10° + 0.2 x 10° was selected.

Thermal stability study results showed that bacteriophage
Asl25-YTCXA is resistant to a temperature of 53°C. At a tem-
perature of 55°C bacteriophage died. Experiments show that
the phage is not resistant to chlorophorm.

The optimum process parameters for the production of a
preparation with high lytic activity were determined: the opti-
mal temperature range for the phage Asl25- YICXA cultivation
is 20—28°C, the optimal ratio of phage and culture is 1: 2, ie,

0.2 ml of phage x 0.4 ml of the indicator culture, optimum pas-
sage time at a temperature of 28°C for phage Asl25-YICXA
is 12 hours.

Testing biological product designed for indication and iden-
tification, showed that out of 59 water samples, A. salmonicida
strains were detected in the 23 that is confirmed by the bacte-
riological examination.

Experience of bacteriophage application
in prevention of healthcare-associated
shigellosis

Kurakin E.S.

Medical Institute of Tula State University, Tula, Russia

The problem of HAIs remains highly relevant in the mod-
ern health care. Despite adherence to infection control meas-
ures in health facilities the outbreaks occurs, and their stop-
ping is a difficult task. The standard complex of anti-epidem-
ic measures does not allow to solve the problem of the
elimination of persistent epidemic foci in a significant number
of cases. In such situations, it is often necessary to resort to
forced measures, the closure of the hospital, but even this
action does not always solve all the problems of elimination
of epidemic foci.

The broad spectrum of antimicrobial drugs that is used in
modern medicine only partially destroys microbes and leads to
the selection of the most resistant strains. Hospital strains
acquiring multiple resistance to disinfectants, antiseptics, anti-
biotics and chemotherapy drugs, significantly reduce the effi-
cacy of this substance in the combat with the HAIls. Therefore,
an important aspect of modern health care is the search for
additional agents to combat bacterial infections. In recent
years in the literature one can find many communications of
therapeutic and prophylactic activity of bacteriophages against
bacterial infections.

The aim of our study was to evaluate the epidemiological
efficacy of applying of polyvalent dysentery bacteriophage
produced by SPC “ImBio” for relief the outbreak caused by
Sh. flexneri in Tula psycho-neurological hospital, where on the
background of the constant complex anti-epidemic measures
a stable focus of shigellosis existed indicating the failure of all
the efforts made.

A highly effective use of bacteriophage for surface disinfec-
tion of ward sections carried out by spraying 100 ml/m? was
noted. After the disinfection of objects of an environment de-
liberately contaminated with the infectious agent, in the control
swabs (465) Shigella were not detected.

The method of disinfection that was described and applied
allowed to eliminate the focus of the long-term current noso-
comial infection which lasted for more than 1.5 years within
3 months period without a single day of the closing of any of
the departments at the hospital. This approach can and
should be widely used in practice since it offers the complex
solution of the problem without a significant economic cost
and significant organizational rearrangements of functioning
hospital.
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GroEL-like proteins encoded
by bacteriophages
Kurochkina L.P."2, Semenjuk P."2, Orlov V.N.2

'Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry
of the Russian Academy of Sciences, Moscow, Russia;
2A.N.Belozersky Institute of Physico-Chemical Biology

of Lomonosov Moscow State University, Moscow, Russia

It is known that in the process of morphogenesis some
bacteriophages use chaperonin GroEL of the host bacterium
for the folding of their protein. Thus, the phage lambda uses
GroEL along with its cochaperonin — GroES, and the cochap-
eronin function in T4 and RB49 phages is accomplished by
their own proteins (gp31 and CocO, respectively). The search
for chaperonins through databases allows identifying a number
of proteins encoded by bacteriophages of Myoviridae and
Podoviridae families which are annotated as the GroEL-like
proteins. The bioinformatic analysis of these proteins was
conducted in comparison with cellular and mitochondrial chap-
eronin. Despite the existence of highly conserved ATP and
Mg?* binding sites, that are characteristic for all known chap-
eronins generally phage GroEL-like proteins have a low ho-
mology to each other and do not form a monophyletic group,
however, they are located slightly closer to the bacterial chap-
eronin on the phylogenetic tree. Two GroEL-like proteins were
obtained and characterized: gp146 and gp246, encoded by
bacteriophages EL P. aeruginosa and OBP P. fluorescens,
respectively. The in vitro experiments showed that both the
phage proteins have chaperones properties and prevent the
thermal inactivation and aggregation of phage endolysins.
These phage chaperonins have low ATPase activity and un-
like bacterial GroEL operate without cochaperonins. Chape-
ronin of EL phage has an architecture typical of the majority of
known chaperonins and consists of two stacked heptamer
rings, the chaperonin of OBP phage is a heptamer.

Hot tales of T4’s transition from host
to phage metabolism

Elizabeth Kutter, Georgia Ray, Daniel Bryan
Evergreen State College, Olympia, WA

Radioactive labeling did much to inform our understanding
of the transition from host to phage metabolism after T4 infec-
tion. As RNAseq, metabolomics and proteomics facilitate ex-
ploring that transition in various phage-host systems, we re-
view that radioactive data and suggest such experiments are
still uniquely useful.

1. Protein synthesis: 2-D protein gels of pulse-labeled T4
infections showed that all synthesis of host proteins is shut off
within the first minute or so of T4 infection and clearly details
the patterns and quantities of early, middle and late proteins.
Gels of amber mutants and large deletion mutants of T4 allo-
wed specific protein identification, including spotlighting many
of the small “monkey-wrench” proteins made immediately after
infection.

2. T4 Infection of stationary phase E. coliin Hibernation
Mode: We have recently found that when T4 infects station-

ary phase cells, it can pause part way through the infection
cycle, making no new phage until nutrients are provided but
then making hundreds of phage per cell. Pre-labeling the
host DNA with 3HdT, we found that it is gradually broken
down in the first hour, as happens though more rapidly in
exponential phase (Kutter and Wiberg, 1968), but this can
only be observed using a mutant blocked in DNA synthesis;
otherwise, the dT is quickly re-incorporated into phage DNA,
implying that the phage program is paused only after middle-
mode enzymes are made and the Nucleotide Synthetic
Complex is functional.

3. T4 effects on host membrane lipid synthesis: While
drastic changes in nucleic acid and protein patterns were ex-
pected after phage infection, it came as a surprise that T4 in-
fection actually also substantially stimulates the synthesis of
membrane lipid phosphatidyl glycerol for the first 15 minutes
after infection. There is also ongoing synthesis of phosphatidyl
ethanolamine, but but no stimulation. Both syntheses are con-
trolled genetically by T4; they depend on different parts of the
deletable region between genes 59 and rlIB, but the precise
genes aren't yet identified.

4. Substitution of other bases for thymine: Labeling
studies were also involved in the serendipitous discovery that
distantly T4-related phage CBA120, specifically targeting
E. coli 0157, uses hydroxymethyl uracil (HMdU) rather than
thymine in its DNA. It turns out that this substitution is found in
all of the members of the Vil genus of phages, but had not
been suspected, even though Vil had been isolated in the
1930s and long used to confirm typhoid fever. Vil was even
successfully used to treat typhoid fever in the US and Canada
until 1948, when other antibiotics finally became available for
treating gram-negative bacteria.

Application of Salmonella bacteriophages
in industrial poultry farming

Kuzmin V.A., Fogel L.S.

Saint-Petersburg State Academy of Veterinary Medicine,
Saint-Petersburg, Russia

Salmonellosis of birds is a dangerous problem not only
from the epizootology standpoint, but also of epidemiology,
and this is especially true for S. enteritidis infection which
is widespread in the human population due to the consump-
tion of infected poultry products. Salmonellosis that was
called a “disease of civilisation” is now so widespread that
currently in no country of the world the possibility of its
eradication is on the agenda. Only the possibilities to reduce
the morbidity and to limit the spread of the infection from the
main sources are discussed. The purpose of this work was
to test the available preparations of Salmonella bacteri-
ophages for the treatment and prevention of S. enteritidis
infection in chickens in the poultry industry of the North-West
region of Russia.

The indication of salmonella phage was conducted by the
method of Gracia. The testing of polyvalent “Salmonella bac-
teriophage ABCDE” of (Nizhny Novgorod Research Institute
of Epidemiology and Microbiology) in dry and liquid form and
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“Salmonella phage liquid” (SPbSPCF “Biotech”) was con-
ducted in a production environment. In the control group the
bacteriophage against the pulloroza-fever of birds and the
bacteriophage against salmonellosis and colibacillosis of
calves used in veterinary medicine were tested. The treat-
ment of chickens by aerosols of Salmonella bacteriophages
in 4 large poultry farms of egg and poultry meat lines was
carried out once in a hatcher incubator for 1.5-2 h until the
sampling of chickens at a dose of 4-5 ml/m3. The scheme of
oral bacteriophage use included the application with drinking
water in a dose of 0.1-0.3 ml per chicken during the first
5 days of life.

Aerosol and oral application of bacteriophages increased
the safety of chicken 1—20 days of age in poultry farms: the
use of Salmonella polyvalent bacteriophage ABCDE - by
5.4%, Salmonella liquid bacteriophage — by 2.25% in com-
parison with the control group. The use of bacteriophages,
reduced the mortality but did not ensure the elimination of
epizootic outbreak. In the experimental group Salmonella iso-
lation frequency from the chickens aged 1-20 days was re-
duced by 25.05% with Salmonella bacteriophage ABCDE and
36.7% with Salmonella phage liquid. Given the ecological
safety of the bacteriophages and their protective effect in the
first hours of chicks, the aerosol and oral administration of
bacteriophages are justified as a component of an integrated
scheme for prevention of S. enteritidis infection among birds.
A system of epizootic and epidemiological surveillance of sal-
monellosis is developed and this includes the complex analy-
sis of epidemic and epizootic processes of this infection on the
basis of the interaction of the sanitary-epidemiological and
veterinary services.

Hijacking Pseudomonas — Phage-encoded
mechanisms impacting the infected
bacterium

Rob Lavigne

Laboratory of Gene Technology, Department of Biosystems,
KULeuven, Leuven, Belgium

During the lytic infection cycle, bacteriophages hijack the
host metabolism to convert the bacterium into a virus produc-
ing ‘virocell’. The laboratory of Gene technology (KULeuven,
Belgium) aims to understand the molecular biosystem of the
infect cell, at the different levels of governance, using
RNAsequencing, proteome and protein-interaction analysis
and metabolome studies.

More specifically, we focus on a diverse set of lytic phag-
es infecting Pseudomonas aeruginosa, an important human
pathogen. Indeed, the elucidation of the molecular virus-
bacterium interactions can lead to novel strategies in anti-
bacterial design. In this lecture, focus is placed on the cen-
tral mechanisms governing host take-over and specific ex-
amples of phage-proteins influencing replication, transcrip-
tion, (post)translational modification and metabolic refocus-
ing are given.

As an example, a recent publication in eLIFE (Vanden-
bossche et al. 2016), describes and unique interaction bet-

ween a bacterial virus phiKZ -encoded protein and the
P. aeruginosa RNA degradosome. The RNA degradosome is
a key multicomponent regulatory hub of posttranscriptional
gene regulation and RNA turnover in bacteria. This ‘degrado-
some interacting protein’ or Dip, adopts an ‘open-claw’
dimeric structure and hijacks both RNA binding sites on the
scaffold domain of the RNase E component of the RNA de-
gradosome during the virus infection cycle of its host. The
data imply a time-regulated mechanism by the phage to sub-
vert the RNA degradosome role in transcript degradation and
processing to stabilize viral transcripts after the early infec-
tion phase.

Structure and function of bacteriophage T4
baseplate in atomic detail

Leiman P.G., Taylor N.M.l., Prokhorov N.S.,
Guerrero-Ferreira R.C., Shneider M.M.,
Browning C., Goldie K.N., Stahlberg H.

University of Texas Medical Branch, 301 University
Boulevard, Galveston, Texas, 77555-0144, USA

The tail of bacteriophage T4 is a paradigm of a diverse
class of complex multicomponent organelles called
Contractile Injection Systems (CISs). Besides phage tails,
CISs contain the bacterial Type VI Secretion System (T6SS),
Antifeeding Prophages of Serratia, Photorhabdus Virulence
Cassette, Metamorphosis-Associated Contractile arrays of
Pseudoalteromonas luteoviolacea, R-type pyocins of
Pseudomonas and similar complexes of Clostridium. These
systems have a common architecture and functional mecha-
nism that involves a contractile sheath, which resembles a
stretched coil spring, enveloping a central rigid tube. Upon
interaction with a target cell, the sheath contracts and pro-
pels the tube through the cell envelope. The event of sheath
contraction is coupled to delivery of toxins in T6SS or consti-
tutes a prerequisite for subsequent protein and DNA translo-
cation in phages. The sheath contraction triggering process
is controlled by a multicomponent baseplate at the end of the
tail. Using cryo-electron microscopy, X-ray crystallography
and modeling, we have determined the atomic structure of
the 6 MDa baseplate of bacteriophage T4 in two states — in
its pre- and post-host cell attachment conformations. This
information allowed us to describe — in atomic detail — how
the baseplate undergoes its massive structural rearrange-
ment that results in deployment of the short tail fibers and
release of the central membrane-piercing spike complex
while simultaneously initiating sheath contraction. We identi-
fied a critical disulfide bond that is essential for connecting
the tail fiber network to the rest of the baseplate. Finally, we
have established a minimal composition of the baseplate in
all contractile injection systems.

)l
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The mechanisms of microevolutionary
adaptation of the intestinal N4-related
phages as revealed by the comparative
genomics

Letarov A.V.!, Golomidova A.K.!, Babenko V.V.?,
Ivanov P.A.', Letarova M.A.!, Kostrukova E.S.?,
Prokhorov N.S.', Knirel Y.K.%, Zdorovenko E.L.4,
Kulikov', Nazarov S.3, Riccio R.3, Leiman P.G.3

"Winogradsky Institute of Microbiology, RC Fundamentals

of Biotechnology RAS, Moscow, Russia;

2FCRC Of Physico-Chemical Medicine FMBA, Moscow, Russia;
3Zelinsky Institute of Organic Chemistry RAS, Moscow, Russia;
4EPFL, Lausanne, Switzerland;

In phages, adaptation generally is equal to evolution. The
mechanisms of the macro- and micro- evolution of the phages
have been investigated using comparative genomics based on
the sequences obtained from different habitats. Complemen-
tary experimental models employing various laboratory macro-
cosms containing the simplified bacterial and phage communi-
ties were widely used.

Here we report the comparison of seven intestinal E. coli
bacteriophages belonging to the N4 virus genus that were
isolated over 7 years period from the same population of
horses: phages G7C, G8C and Alt63 isolated in 2006, phages
St10y and 10Gb obtained in 2010, and phages Sz33 and
N4G2 dating from 2013. These phages are all closely related
to phage G7C which was well characterized by us. The level
of relatedness and the occurrence of an unusual protein —
G7C-like O-antigen deacetylating tail spike — support the
conclusion that these phages (called by us the G7C-set) origi-
nated locally from a common ancestor as a result of a rela-
tively short-term evolutionary process.

The overall nucleotide sequence identity between G7C-set
isolates exceeds 95%, however the genomes feature a
number of clear modular replacements originating from recent
recombination events. Totally at least 21 loci have undergone
clearly detectable recombination. Among these events are:

* Multiple replacements of the tail spikes that may be due to
recombination with prophages.

* The modular swapping of a part of the gp63.1 tail spike,
leading to altered enzymatic activity towards the O-antigen
receptor and changed phage adaptability to the host strain
variants in the phages Alt63, St10y, Sz33 and N4G2.

* The integration of a mobile self-splicing group | intron was
detected in the RNAP2B gene of the phages Sz33 and N4G2.

e The similar integration of a potentially mobile intron-like
element has split the essential DNAP gene of phage 10Gb into
two independent ORFs.

* Multiple events involving the integration/excision of hom-
ing nucleases are observed.

In depth examination of the conserved parts of the genome
suggests that these parts are also frequently subject to recom-
bination. However these crosses occur between closely relat-
ed phages that hide the traces of the recombination events.

We can thus conclude that the microevolutionary adapta-
tion of the phages in high-density natural microbial communi-
ties fundamentally differs from the in vitro model experiments
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due to access to the wide genetic pool of the microbial com-
munity that appears to be a major shaping force determining
the evolutionary trajectories of the phages, comparable by its
impact to the point mutations accumulation.

This work was partially supported by RSF grant

15-15-00134 to A.L (phage proteins study and bioinformatics
analysis) and by RSF grant 14-14-01042 to Y K.

(O-antigen structure determination).

Application of eukaryotic model system for
therapeutic efficacy assessment of phages
against clinical bacterial infections

Marusich E.l., Volozhancev N.V., Musatov I., Leonov S.V.

Moscow Institute of Physics and Technology, Dolgoprudny,
Moscow region, Russia

The increasing resistance of pathogenic bacteria to the
most of currently used antibiotics call for urgent needs for al-
ternative antimicrobial agent’s development. The use of bacte-
riophages will be a promising approach to solve this problem
because of them being a natural enemies and regulators of
microbial population. However, this approach has not found
yet the wide application in human medical care because of
scientific evidence lack for phage therapy efficacy, including
therapeutic doses and safety of phages.

We developed eukaryotic cells model, which allows quanti-
tatively assess the level of infection aroused by several clinical
Pseudomonas aeruginosa and Klepsiella pneumoniae strains
followed by 90% of cell to recover after treatment with bacteri-
ophages. The therapeutic effect of phages was monitored by
imaging of morphological changes using ImageXpress Micro
XL System. CellTiter — Glow viability assay and NucGreen
Dead 488 ReadyProbes assay also confirmed the level of cells
injury after bacterial infection and subsequent revitalization
rate upon bacteriophages treatment. We validated declined
apoptotic effect after infected cells treatment with phages by
the several parameters, including visual change of cell mor-
phology, the induction of chromatin condensation and nuclear
exclusion, and the caspase-3 activation. Anti-inflammatory ef-
fect induced inside of the infected cells after fibroblast’s treat-
ment by therapeutic phages was estimated by the cellular
levels of cytokines IL-6 and TNF-alfa production. We gathered
set of quantitative data of phage therapy efficacy, including the
optimal dose and incubation time with phages, human cells
inflammatory and apoptotic factors production.

By this study, we demonstrated scientific evidence of the
bacteriophage ability to decline pathogenic microbial agent’s
population in infected human cells. Best therapeutic dose was
determined among wide-ranging doses of tested phages.
Bacteriophage safety was confirmed by human cells toxicity
assessment. Our results might serve as a scientific platform
for future study of human cells microbial infection following by
bacteriophages treatment.

Our model might be used in the future for the firsts screening
of new anti-microbial drug’s efficacy prior to proceed to expen-
sive and time-consuming pre-clinical trials on animal models.
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Characterization of a new twortlikevirus
infecting Staphylococcus epidermidis that
exhibits activity against biofilm and
stationary bacterial populations

Melo L.D.R., Pinto G., Oliveira F., Franca A.,
Ackermann H-W., Kropisnki A.M., Sillankorva S.,
Azeredo J., Cerca N.

CEB - Centre of Biological Engineering, University of Minho,
Braga, Portugal

Staphylococcus epidermidis is a major causative agent of
nosocomial infections, mainly associated with the use of ind-
welling devices, on which this bacterium forms structures
known as biofilms. Due to biofilms high tolerance to antibiotics,
virulent bacteriophages were previously tested as novel thera-
peutic agents. However, several staphylococcal bacteriophag-
es were shown to be inefficient against biofilms.

Using wastewater treatment plant raw effluents, a novel
phage was isolated and characterized. This virus was named
philBB-SEP1 and TEM micrographs suggested that it belonged
to the Twortlikevirus genus. Phage philBB-SEP1 is able to infect
41 S. epidermidis clinical isolates used in this study, and contra-
rily to other polyvalent viruses of the Twortlikevirus genus, phi-
IBB-SEP1 is highly specific for S. epidermidis strains. The ge-
nome of this phage was fully sequenced and presents the typi-
cal structure of a member of the Twortlikevirus. However, when
compared to other staphylococcal members of this genus, it
showed DNA sequence identities no greater than 58.2%, sug-
gesting that philBB-SEP1 is a new species within this subfamily.

Efficacy studies results showed that phage SEP1 is able to
cause a 6 Log CFU per ml reduction of the cell titer in less than
2h for some of the clinical strains in exponential phase; and, in
less than 4h for stationary phase cells (using a multiplicity of
infection of 1). This phage has also the capacity of reducing, by
up to 2 Log CFU per ml, 24h scraped biofilm cells. Besides CFU
counting, this cell reduction was confirmed by flow cytometry
counting. Additionally, live/dead flow cytometry staining allowed
the observation that this phage kills biofilms bacteria in different
physiological states including dormant cells. These are promis-
ing results, since the rare feature presented by this phage of
infecting cells with reduced metabolic activity allied with its high
broad host strain range suggest its use for therapy purposes.

Thermostable bacteriophage peptidoglycan
hydrolases as alternative to antibiotics

Mikoulinskaya G.V.!, Chernyshov S.V.!,
Shavrina M.S.', Zimin A.A.2

"The Branch of the Institute of Bioorganic Chemistry of the
Russian Academy of Sciences, Pushchino, Russia;
ZInstitute of Biochemistry and Physiology of Microorganisms
of the Russian Academy of Sciences, Pushchino, Russia

The wide use of antibiotics is one of the causes of the increase
of the prevalence of antibiotic-resistant strains of bacteria (the
problem is particularly acute for nosocomial infections patho-
gens). In recent years the antibacterial drugs alternative to antibi-

otic arose much interest because they can effectively replace
them or work synergistically with them. One approach is the use
of bacteriolytic enzymes, most often of peptidoglycan hydrolases.
The advantages of using of peptidoglycan hydrolases for bacte-
rial lysis are the relative specificity of action, high speed of lysis,
low immunogenicity, the ability to interact synergistically with
each other and with other antibacterial agents, the relative cheap-
ness of production (in the case of recombinant proteins) and the
thermostability that is often observed in such proteins.

We have identified three new phage peptidoglycan hydro-
lases encoded by bacteriophages T5, RB43 and RB49. We
obtained strains-producers of recombinant proteins, the en-
zymes were purified to electrophoretically homogeneous state
and characterised biochemically. By their substrate specificity
these proteins belong to M15 family of peptidases hydrolysing
the connection between L-alanine and D-glutamic acid in the
peptidoglycan of gram-negative bacteria belonging to A1 type.
Peptidases of this family contain zinc ions; in addition, it was
shown that endolysin of bacteriophage T5 is characterised by
regulation of Ca?* ions.

Despite the differences in structure and biochemical proper-
ties (specific activity, pH-optimum, sensitivity to the buffer
components and ionic strength), all three enzymes have high
thermostability: they retain from 25 to 70% of enzyme activity
even after 30-minute heating at 90°C. Besides this it was
shown that these enzymes were able to lyse the gram-nega-
tive bacteria cells from the outside with the high efficiency in
the presence of the outer membrane permeabilising agents.
Conformational stability and bacteriolytic activity allow us to be
optimistic about the prospects of the pharmaceutical use of
these small-sized globular peptidases.

Bacteriophages of pectolytic potato
pathogens

Miroshnikov K.A.2, Kabanova A.P.'?,
Vo Thi Ngoc Ha?, Shneider M.M.', Sykilinda N.N.',
Toschakov S.V.3, Ignatov A.N.2

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

2PhytoEngineering R&D Center Rogachevo Moscow Region,
Russia;

SImmanuel Kant Baltic Federal University, Kaliningrad, Russia

Peatolytic enterobacteria (Pectobacterium spp. and Dickeya
spp.) are World-spread phytopathogens causing significant
losses during potato vegetation and storage. IN the course of
the present study a collection of 165 isolates of pectolytic bac-
teria was genetically systematized (RAPD-profiling, MLST-
analysis, 16S rRNA sequencing), and subdivided into 26 strain
groups. Isolated and characterized lytic Pectobacterium and
Dickeya bacteriophages usually possess strain group infection
specificity. Genome analysis of these (mostly KP34-like and
Vi01-like) phages suggests their primary adsorption to the
surface polysaccharide of bacterial cell. This trend enables to
rationalize the selection of bacteriophages for bacteriosis pre-
vention by tuber treatment in warehouses.

The study is supported by RSF grant # 16-16-00073
3
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Molecular characterization of the activity
and requirements of a novel and
promiscuous bacteriophage integrase

Mohammed R. Mohaisen, Alan J. McCarthy,
Heather E. Allison

Institute of Integrative Biology, University of Liverpool,
Liverpool, UK

Stx bacteriophages are responsible for the dissemination to
and production of Shiga toxin genes (stx) in the Enterohae-
morrhagic E. coli (EHEC). These toxigenic bacteriophage
hosts can cause severe, life-threatening illness, and Shiga
toxin (Stx) is responsible for the severe nature of EHEC infec-
tion. At the point of infection, the injected phage DNA can di-
rect its integration into the bacterial chromosome becoming a
prophage; the host cell is then known as a lysogen. Unusually,
our model Stx phage, ®24B, can integrate into at least four
distinct sites within the E. coli genome that shared no easily
identifiable recognition sequence pattern. The identification of
what are actually required for phage and bacterial DNAs re-
combination has been tested using both an in vitro and in situ
recombination assays. These assays enable easy manipula-
tion of bacterial attachment site (attB) and phage attachment
site (attP) sequences. The aim of our study is to fully charac-
terize the requirements of this promiscuous integrase, carried
by the Stx phage ®24B (Int®24B), to drive integration. So far,
a number of successful assays have enabled us to identify the
minimal necessary flanking sequences for all of four attB sites
(50 bp each side) and attP site (150 bp each side). The later
one is very similar in size to the lambda attP (117 bp each side
of the crossover site). Moreover, within these four attB sites,
we have identifed have confirmed the primary site.

The test system for the accelerated
indication E. coli 0157: H7

Molofeeva N.I., Vasilyev D.A., Zolotukhin S.N.,
Merchina S.V., Shestakov A.G.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

The aim of our research was to optimize the time parame-
ters of detection of E.coli O157: H7 by the phage amplification
assay (PAA) while maintaining the other parameters (tempera-
ture, concentration of the bacterial cultures and phage corpus-
cles in 1 ml) of PAA protocol. The optimal exposure time was
selected from six parameters: — in a pre-assay enrichment
of the test material for 5, 16, 24 hours at 37 °C, after the addi-
tion of phages the mixture was incubated for 5 hours at 37°C;
in the increasing the contact time of the material with phage up
to 10, 16 and 24 hours at a temperature of 37 °C.

It was found that the enrichment of the material during
5 hours allows to detect Escherichia at a concentration of
102 microbial cells/ml with the help of PAA. The enrichment of
the test material for 16 hours further increases the sensitivity
of reaction and allows to detect bacteria at a concentration of
102 microbial cells/ml. The whole analysis takes 32 hours.
Bacteriological methods were not able to detect the same
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amount of Escherichia. Increase of the enrichment time up to
24 hours did not improve the sensitivity of reaction.

In the second variant of the experiment, the meat-peptone
broth contaminated with E. coli O157: H7 strains: RL and
Ne51659 RL from 10" to 10° microbial cells / ml were not en-
riched, but the contact time between the material and the
phage was increased up to 10, 16, 24 hours.

The sensitivity of PAA depended on the time of incubation
the test material. Using the time of up to 10 hours allowed to
detect Escherichia at a concentration of 10% microbial cells/ ml
using PAA method. While incubating the test material with the
phage for 16 hours the sensitivity of the reaction increases,
that allows detecting bacteria at a concentration of 102 micro-
bial cells/ml. This analysis takes 32 hours. Bacteriological
methods were not able to detect the same amount of
Escherichia. Incubating the test material with the phage for
24 hours did not improved the sensitivity of reaction any more.
Bacteriological methods were able to detect E. coli 0157: H7
at a concentration of 10* microbial cells/ml and this analysis
takes 96 hours.

According to our data, we believe that the most effective are
the modes of PAA with 5 hours-exposition of the material with
the phage, when it is possible to spend an indication of bacte-
ria at a concentration of 10® in one ml of the test substrate,
which study takes 16—18 hours, so this mode is used in future
studies, although the most effective in sensitivity is the incu-
bating of the test material with the phage for 16 hours, which
takes up to 32 hours.

Lytic bacteriophage pm16 specific

to Proteus mirabilis: its genome, biological
properties and some aspects of interaction
with host bacterium

Morozova V.V., Kozlova J.N., Shed' ko E.D.,
Babkin I.V., Kuril'scikov A.M., Junusova A.J.,
Ryabchikova E.I., Vlasov V.V., Tikunova N.V.

Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia

Proteus mirabilis is a gram-negative bacterium belonging to
Enterobacteriaceae family. An interesting feature of the P. mi-
rabilis life cycle is its ability to differentiate into elongated, very
mobile, multi-nucleotide cells 60-80 microns in length, called
swarming cells carrying hundreds of flagella on their surface.
P. mirabilis is one of the causative agents of infections of the
gastrointestinal tract, urogenital system, it is able to infect sur-
gical wounds and it is one of the infectious agents involved in
a diabetic foot syndrome. Clinical isolates of P. mirabilis often
feature multiple antibiotic resistance, therefore there is a de-
mand for alternative treatment for Proteus infections.

In this paper we investigated the biological properties of
new potential therapeutic lytic bacteriophage PM16 from the
collection ICBFM SB RAS specific to the pathogenic strain of
P. mirabilis KEMTK 73; we performed its full genomic and
proteomic studies. Bacteriophage RM16 is characterized by
high stability, rapid adsorption on the cells, short latent period
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and high yield. Bacteriophage RM16 was assigned to the
phiKMVWvirus genus of Podoviridae family on the base of its
genome organisation, gene synteny and similarity of protein
sequences. Inside phiKMVvirus genus bacteriophage RM16
clusters with VP93, LIMElight, Petty, phiKkDA1 phages and
KP34-like bacteriophages.

According to electron microscopy data bacteriophage,
RM16 attaches to the surface of P. mirabilis bacteria, not to
flagella. While propagating on the P. mirabilis cells bacteri-
ophage RM16 has a low frequency of occurrence of phage-
resistant mutants. Phage-resistant derivatives of P. mirabilis
obtained by infecting the cells of the host bacteria by the
phage RM16 at a high multiplicity of infecting had the non-
swarming phenotype. Electron microscopic study of phage
resistant mutants showed that they differed from the original
strain in the size and shape of cells, lacked of flagella.
The changes in the structure of the outer cell membrane and
reduced periplasmic space were observed. Presumably the
resistance of non-swarming cells to the phage infection is due
to the changes in the macromolecular composition of the
membrane, associated with the absence of flagella and the
non-swarming phenotype.

Structure and tail contraction-controlling
mechanism of Staphylococcal twort-like
phage 812 determined by cryo-electron
microscopy

Novacek ., Siborova M., Pantucek R., Benesik M.,
Doskar J., Plevka P.

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

Bacteriophages from the family Myoviridae use double-
layered contractile tails to infect bacteria. However, the mech-
anisms controlling the tail contraction and genome release are
not well understood. Phage 812 is a polyvalent phage that can
infect more than 95% of Staphylococcus aureus strains includ-
ing those resistant to antibiotics. Therefore, phi812 and
closely related phages are potential antibacterial phage-thera-
py agents. We have employed cryo-electron microscopy to
determine structure and tail contraction mechanism for sta-
phylococcal broad host-range mutant phage 812-K1/420 that
belongs to genus Twort-like virus, family Myoviridae. The
phage has a 90 nm diameter isometric head and 240 nm long
contractile tail ended by a double layered baseplate. The tail
and baseplate of the native phage are dynamic. The structure
of the icosahedral head could be refined to 5.0 A resolution
and additional sub-averaging within the T = 16 icosahedral
asymmetric unit allowed determination of the major capsid
protein to 3.8 A resolution. The structures of the native tail and
baseplate were solved to 8 A and 12 A resolution, respec-
tively. In order to examine the mechanism of the infection proc-
ess, we determined the structure of the phage in the con-
tracted state. The phage head is not altered after the DNA
ejection. However, both the baseplate and tail undergo large
reorganizations documented in their 6 A and 8 A resolution
structures. Comparison of the tail and baseplate structures in

the native and contracted conformation allowed us to deter-
mine the changes accompanying cell wall recognition and
binding which is then followed by injection of the bacteri-
ophage genome into the host bacteria.

This research was carried out under the project CEITEC
2020 (LQ1601), the Grant Agency of the Czech Republic
(15-21631Y) and Masaryk University Student Project for
Specific Research (MUNI/A/0967/2015).

A new phage endolysin as a powerful tool
to detect and kill Paenibacillus larvae

Oliveira A., Santos S.B., Melo D.R.L., Azeredo J.
University of Minho, Braga, Portugal

American foulbrood (AFB) is an infection caused by
Paenibacillus larvae (P. larvae), a Gram-positive spore form-
ing bacteria. This disease occurs in honeybee larvae, when
spores germinate and proliferate in their midgut and subse-
quently penetrate into the hemolymph, causing sepsis and
larval death. This work was motivated by the need of finding
alternatives to antibiotics, that will leave residues in honey if
used to treat this infection.

Bacteriophages (phages) and/ or their endolysins might
represent valuable tools to use in AFB control as have already
proved to be powerful biological antimicrobials. We have previ-
ously isolated and reported the first known P. larvae phage
genome and by its in silico analysis we further identified,
expressed and characterized the first P. larvae endolysin,
PlyPI123. This enzyme has two functional domains: a catalytic
domain (Amidase_2) and a totally new cell wall binding do-
main (CBD). The latter confers specificity to the enzyme, tar-
geting specific bonds of the cell wall surface.

The antimicrobial activity of PlyPI23 was tested in vitro
against a panel of P. larvae strains and in vivo in bee larvae.
PlyPI23 was effective in decreasing P. larvae infection yields
in bee larvae experimentally infected with spores and no toxic-
ity effects were encountered.

In a complementary study, the cell wall binding domain
(CBD) of PlyPI23, fused to a green fluorescence probe was
heterologously expressed. The specificity of the PlyPI23 CBD
was assessed through flow cytometry and epifluorescence
microscopy. Overall the results demonstrate the potential of a
phage endolysin for detection and control of P. larvae.

Capsule depolymerase activity of phages
infecting the Acinetobacter baumannii-
calcoaceticus complex

Oliveira H., Costa A.R., Konstantinidis N., Nemec A.,
Shneider M., Détsch A, Sillankorva S., Azeredo J.

University of Minho, Braga, Portugal

To be able to enter and replicate in exopolysaccharide
(EPS) slime or capsule surrounded bacteria, bacteriophages
(phages) have evolved the ability to overcome the EPS struc-
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ture by producing virion-associated proteins with polysaccha-
ride depolymerization activities. We have studied phages in-
fecting the Acinetobacter baumannii-Acinetobacter calcoaceti-
cus (ACB) complex, which groups A. baumannii, A. calcoace-
ticus, A. pittii, A. nosocomialis and A. seifertii species. It is
known that about 100 different capsule polysaccharide (CPS)
synthetic loci are found in A. baumannii genomes alone. This
situation is even more complex, with some strains of A. bau-
mannii having nearly identical CPS synthetic loci to strains of
A. nosocomialis or A. pittii, and supposedly producing identical
CPS. We have isolated and characterized 21 phages infecting
the ACB complex and demonstrate that they have specialized
depolymerases that degrade polymers (e.g. capsular and
structural polysaccharides) to facilitate their access to the
hosts. To further characterize the phage-host interactions, we
have sequenced bacterial genomes and mutated the CPS
synthetic loci to create CPS-deficient mutants, to prove that
the ACB phages recognize the CPS as the primary receptor.
We further demonstrate that recombinantly expressed de-
polymerases are active and key components in the tail spe-
cificity apparatus of Podoviridae viruses. We could conclude
that phages infecting the ACB complex represent a source of
enzymes that degrade a complex variety of polymeric sub-
stances that can be further exploited as a serotyping scheme
currently inexistent for Acinetobacter species.

Phage therapy of urinary infection
Perepanova T.S., Darbeeva O.S.

Scientific Research Institute of Urology, Moscow, Russia

Therapeutic-and-prophylactic bacteriophages are the com-
plexes of polyclonal highly virulent bacterial viruses that cause
the death of the homologous bacterial species. Bacteriophage
preparations are the sterile purified filtrates of relevant bacte-
rial species phage lysates. They are exempt from the waste
products of bacteria, endo- and exotoxins, products of phage
lysis of bacterial cells.

Virulent bacteriophage action occurs is achieved in follow-
ing stages: adsorption on the surface of the homologous mi-
crobial cell, penetration into the cell and subsequent intracel-
lular propagation using its structural components, the destruc-
tion of cell and release of mature phage particles capable of
infecting new bacterial cells.

Due to the strict specificity of the action, bacteriophages
unlike antibiotics do not inhibit normal microflora, do not sup-
press the immune defense and practically do not cause aller-
gy. The presence of bacterial resistance to antibiotics does not
affect on the bacteriophage lytic activity.

Bacteriophages are produce in a form of mono prepara-
tions, containing the virulent phages of bacteria of the same
genus or species. In urological practice the following bacteri-
ophage preparations are used: staphylococcal; streptococcal;
proteus; Pseudomonas aeroginosa; Klebsiella, E.coli and
combined ones, composed of several mono-preparations:
polyvalent pyobacteriophage (the composition of phages: sta-
phylococcal, streptococcal, proteus, pseudomonas, klebsiel-
lae, E.coli) and the pyobacteriophage complex, which includes

Klebsiella oxytoca phage in addition to the above mentioned
six phages.

When taken orally a bacteriophage enter the bloodstream
and quickly reaches the affected organs — the kidneys and
urinary tract, then lyses the bacteria and is excreted to the
urine. In the presence of bacterial infection, the appropriate
bacteriophages propagate actively and may reside in the or-
ganism for up to 6—7 days. In healthy people bacteriophages
are excreted within 24 hours. While treating the E. coli, proteus
and staphylococcal urinary infection the clinical-and-bacteri-
ological effect is achieved in 86—-93%. Unlike antibiotics the
adaptation of commercial bacteriophage preparations to no-
socomial strains of a particular hospital (and in the future —
to the patient’s specific strains) can be done. The improve-
ment of the lytic activity of the bacteriophage preparations by
including of the races of bacteriophages that are active
against “local” bacterial strains using phages passaged
through the freshly isolated cultures of microorganisms of
specific hospitals are possible. Such adaptation can increase
the bacteriophage titer, achieve more sustainable lysis and
extend the spectrum of the phage lytic activity. Treatment of
patients with recurrent urinary tract infections (cystitis,
pyelonephritis calculary, catheter-associated UTI) should be
prescribed strictly after the determination of pathogen sus-
ceptibility to bacteriophage preparation: 30 ml x 3 times a
day for 10-14 days.

Biological properties of different genetic
types of P. aeruginosa bacteriophages

Polygach O.A.", Voroshilova N.N.', Tikunova N.V.2,
Dabizheva A.N.!, Morozova V.V.2

'NPO Microgen, Ufa, Russia;

2Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia

Broad range of antibacterial activity of bacteriophage
preparations is achieved by continuous renewal of their com-
position. The purpose of research is the study of infectional
range and biological properties of P. aeruginosa bacteri-
ophages. The object of the study is “Pyobacteriophage poly-
valent purified” preparation, and 9 strains of newly isolated
P. aeruginosa bacteriophages. The preparation demonstrat-
ed 99.6% antibacterial activity for 778 clinical strains of
P. aeruginosa bacteria in 10" titer by Appelmann.
Metagenomic analysis shows that the preparation is com-
posed of lytic bacteriophages of P. aeruginosa. Podoviridae
species include phiKMV-likevirus and Luz24-likevirus, and
the closest representatives of these species are bacteri-
ophages phiKMV [NC_005045] and TL [NC_023583].
Analysis of 9 genomes of the newly isolated P. aeruginosa
bacteriophages by genome sequencing and electron micros-
copy identified their taxonomic attribution to phiKMVlikevirus
and Nd4likevirus species of Podoviridae family as well as
PB1likevirus and phikzlikevirus of Myoviridae family.
Functional identification of open reading frames revealed that
7 strains attributed to phiKMVlikevirus, N4likevirus,
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PB1likevirus species do not contain genes responsible for
potential recombination and toxin formation, unlike two
strains of phikzlikevirus species where the putative recombi-
nase gene is observed and pseudo lysogeny state is detect-
ed. This prevents the use of such phages in a preparation.
The parameters of a single propagation cycle are the follow-
ing: a degree of maximum adsorption for phiKMV-phages is
90-95%, latent period 20 minutes, yield 60—100 phage parti-
cles / bact.cell; the degree of a maximum adsorption for PB1-
phage is 299%, latent period 25 minutes, the yield is 10-15
phage particles / bact.cell; the degree of maximum adsorp-
tion for N4-phages is =70%, latent period 35—40 minutes,
yield 5—10 phage particles / bact.cell. Seven out of 9 bacteri-
ophage strains can be attributed to lytic type with a broad
spectrum of antibacterial activity and considered as candi-
dates for inclusion to “Pyobacteriophage purified polyvalent”
composition. These strains include 3 strains of phiKMVlikevi-
rus — the spectrum of antibacterial activity is 48—49.9% and
51.8%, 1 PB-1 strain — 24.3%, and 3 N4likevirus strains — the
spectrum is 24.2% — 11.7% and 7.5%.

Endolysins of staphylococcal temperate
phages with novel substrate-binding
domain

Prijma A.D., Shneider M.M., Legotsky S.A.,
Klyachko N.L., Miroshnikov K.A.

Shemyakin-Ovchinnikov Institite of Bioorganic Chemistry,
RAS, Moscow, Russia;
Lomonosov Moscow State University, Moscow, Russia

“Enzybiotic” concept, or application of bacteriophage-borne
enzymes, degrading bacterial cell walls is an attractive alter-
native to treat bacterial infections. In case of Gram-positive
bacteria, where peptidoglycan of the cell wall is accessible to
the enzyme from outside, the enzybiotic strategy works prop-
erly, and some peptidoglycan-degrading enzymes are already
commercialized. Thus, the study of structural and functional
diversity of endolysins is an essential goal. Temperate bacte-
riophages, improper for direct use in phage therapy are, nev-
ertheless, a good source for recombinant peptidoglycan-hy-
drolases.

Endolysins of phages infecting Staphylococcus aureus are
reasonably well studied. They are multidomain enzymes that
consist of one or more catalytic domains, and a C- terminal
cell-binding domain (CBD). Above 70% of known and pre-
dicted staphylococcal endolysins contain a “SH3_5" — like
CBD, while other proteins possess a putative CBD with few
homology to other conservative protein folds.

The presented study includes the construction of recom-
binant endolysins of temperate Staphylococcal phages 42E
and 71, normally used for S. aureus strain typing. These pro-
teins have Peptidase + CBD (Lys42E) and Peptidase +
Amidase + CBD (Lys71) structure, where CBD are similar to
each other, but differ from SH3_5. Physico-chemical proper-
ties of recombinant Lys42E and Lys71 were investigated.

The study is supported by RFBR grant # 15-04-07995

Clinical and microbiological efficiency
of vaginal sanation by bacteriophage
gel «<Phagogin» in treatment

of anaerobic vaginitis and bacterial
vaginosis

Priputnevich T.V., Apolikhina I.A., Muraviyeva V.V.,
Dodova E.G., Lyubasovskaya L.A., Melkumyan A.R.,
Zhilenkov E.L., Popova V.M., Zurabov A.J.

Research Center for Obstetrics, Gynecology and
Perinatology, Moscow, Russia

Opportunistic vaginal infections remain an urgent problem
of obstetrics and gynaecology. Relapsing course and ineffi-
cient use of antibiotics generate the need for alternative treat-
ment methods. The development of complex phage prepara-
tions can be a prospective trend.

The presented study included 42 women with complaints of
abnormal discharge and discomfort in the vulva. A compre-
hensive microbiological examination of vaginal discharge
((microscopy Gram staining, cultural studies) and PCR assay
on STls were conducted.

We identified 30 women having vaginal infections associ-
ated with conditionally pathogenic microorganisms (CPM):
10/ 33.3% — vulvovaginal candidiasis (VVC), 2 / 6.7% — bacte-
rial vaginosis (BV), 11/36, 7% — aerobic vaginitis (AV),
5/16.7% —+ VVC + BV, and 2/ 6.7% — BV + AV. All patients,
colonised by yeast fungi, assigned to standard treatment.
The rest of the women held the vaginal sanitation using
“PHAGOGIN” gel: 10 days twice a day for 5 ml intravaginally.
All CPM strains were tested for the sensitivity to “PHAGOGIN”.
AV in 5/ 16.7% of the women was caused by mono-agent,
in 8 / 26.7% — by associations of facultative-anaerobic CPC.
Escherichia coli was isolated most frequently — 11 / 36.7%,
less often — Enterococcus faecalis, Klebsiella pneumoniae,
Streptococcus agalactiae (16,7 and 10%, respectively) in the
titres 5-7 Ig CFU/ml. 90,9% E. coli, 66,7% K. pneumoniae,
60% E. faecalis strains were susceptible to “PHAGOGIN”, and
all strains of S. agalactiae and Gardnerella vaginalis were re-
sistant to “PHAGOGIN”. Clinical and microbiological efficacy
of vaginal sanitation while in the case of AV was observed in
9/69.2% of women. Failure of therapy was related with BV and
AV caused by CPM resistant to “PHAGOGIN” (G. vaginalis,
S. agalactiae). “PHAGOGIN” gel is positioned to be potentially
active against Streptococcus spp., so we can assume that the
inefficiency against S. agalactiae occured due to the absence
of the species-specific set of bacteriophages in it.

Thus, to achieve much efficiency, the test of the sensitivity
to etiologically significant CPM to phage components of the
gel should precede the application of gel “PHAGOGIN”.
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Recognition of cellular surface
by n4-like viruses

Prokhorov N.S., Riccio K., Nazarov S., Zdorovenko E.L.,
Guerero-Ferreyra R., Shneider M.M., Golomidova A.K.,
Tatarskiy E.V., Gurko E.V., Knirel J.A., Leiman P.G.,
Letarov A.V.

S.N.Vinogradsky Institute of Microbiology, Moscow, Russia;
Ecole polytechnique fédérale de Lausanne, Lausanne,
Switzerland;

N.D.Zelinsky Institute of Organic Chemistry, Moscow, Russia

Today, when the first adequate evaluation of numbers and
genetic diversity of bacteriophages appears, bacteria viruses
have become seriously considered as a potential mean of
combating pathogenic bacteria with multidrug resistance. The
rational use of viruses as antibacterial agents can only be
based on a deep understanding of the mechanisms of interac-
tion between viruses and their hosts, determining the specific
nature of the infection. Questions about how exactly bacteri-
ophages find and connect to sensitive cells, and how is the
decision on the introduction of the viral genome into the cell
proceeds, remains one of the most mysterious aspects of the
biology of bacteriophages.

Using a combination of bioinformatic, biochemical, bioengi-
neering approaches and structural analysis, we examined the
molecular mechanisms of recognition of the cells of the sensi-
tive strain of E. coli 4s (022) by closely related N4-like podo-
viruses G7C and Alt63. The analysis of the genomes allowed
formulating the hypotheses about the structure of the adsorp-
tion apparatus. The genetic analysis of mutants 4s resistant to
phage infection allowed showing the involvement of lipopoly-
saccharides (LPS) into the infection process as primary pen-
etration receptors. Biochemical tests with the use of recom-
binant component proteins of the adsorption apparatus and
the NMR analysis of reaction products revealed two alternative
mechanisms of LPS molecules modification required for suc-
cessful infection by these phages — a non-hydrolytic cleavage
and deacetylation of LPS. The second mechanism appears to
be the only alternative of LPS depolymerisation while the in-
fecting by podoviruses, as described so far. The structure of
the virion and G7C adsorption apparatus was installed by
cryoelectron reconstruction. All components of adsorption ap-
paratuses G7C Alt63 were crystallised and the structures of
proteins were defined by the X-ray analysis. The relationship
between the obtained structures and enzymatic functions of
the adsorption apparatus components were determined.

Bioinformatic analysis of the genomic sequences of bacte-
riophages and published structures of the components of
phage adsorption apparatuses revealed the conservative ele-
ments G7C-like type of adsorption apparatuses not only be-
tween obviously related podoviruses, but also outlying repre-
sentatives of tailed phages as large myoviruses Vil, CBA120
and even bacteriophage T4.

Biological properties of Citrobacter
bacteriophages isolated from the sand
of children sandboxes

Pulcherovskaya L.P., Vasilyev D.A.,
Zolotukhin S.N., Efreytorova E.O.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

The Department has conducted the study for isolation and
identification of Citrobacter bacteriophages from the sand of
children sandboxes in Oktyabrsky township. Samples from
9 sandboxes were examined, and 8 Citrobacter phage strains
were isolated. Basic biological properties of isolated phages
were studied: morphology of the negative colonies, lytic activ-
ity, range of lytic activity and specificity.

Morphology of negative colonies was studied by seeding
phages by agar overlay method onto meat-peptone agar ac-
cording to Gratia. Negative colonies could be divided into two
types: type 1 — transparent negative colonies round in shape
with smooth edges, 0.5-1.0 mm in diameter — 5 phages, and
type 2 — round colonies with smooth edges, a diameter is
2.0-2.5 mm, transparent, with no secondary growth, with a
zone of incomplete lysis around the periphery, the zone width
is 0.5 mm — 3 phages.

Isolated bacteriophages have demonstrated different lytic
activity. It was evaluated by phage ability to induce lysis of the
bacterial culture in liquid and solid nutrient media, and this was
expressed by the maximum dilution where tested bacteri-
ophage indicated their lytic action. The tested phages were
active in the range from 1 x 10% to 3.2 x 10°.

To explore the range of lytic activity of isolated bacteri-
ophages 7 strains of the Citrobacter genus were used (from
the museum of the department of microbiology, virology, epiz-
ootiology and veterinary-sanitary examination). Experiments
showed that studied phages possess different spectrum of
lytic activity.

Phage specificity is used widely for differentiation of bacte-
rial species. This ability is determined, above all, by their affin-
ity to receptors of lysed bacteria. The determination was con-
ducted on agar media by applying phage onto the culture
lawn. Bacteriophages were strictly specific.

According to obtained data, the isolated bacteriophages
can be used to the diagnose and identify of bacteria of
Citrobacter genus in various objects.

In vitro optimization of a phage cocktail
Richter M., Honaker R.
EpiBiome, South San Francisco, USA

Not every phage is created equal, nor is every combination
of phages equal. As phage therapy is becoming a viable and
increasingly important treatment option, it is crucial to under-
stand the characteristics that make a phage or a combination
of phages more effective as well as how to best measure this
efficacy. The appeal of a phage cocktail over monophage
therapy is the potential for having a greater overall host range
as well as reducing the likelihood of producing phage-resistant
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hosts. However, engineering a more effective cocktail requires
a precise understanding of each individual phage’s character-
istics, phage-host interactions, and interactions with other
phages used in the cocktail. Scoring phages based on indi-
vidual ability to amplify, reduce bacterial count, and suppress
the emergence of resistance can determine the best candi-
dates for cocktail inclusion, and investigating synergism with
other phages can also be a strong indicator for a cocktail that
can more effectively curtail bacterial growth and phage-resist-
ance. Finally, a directed evolution technique to amplify indi-
vidual phages against a specific strain can vastly improve the
resulting cocktail's efficacy against it. Together, optimizing a
cocktail in these three areas- each phage’s individual efficacy,
phage-phage interactions, and phage-host interactions- can
dramatically improve the cocktail’s ability to lower bacterial
count by several logs as well as delay, or in some cases
eliminate, the emergence of phage-resistant hosts.

Molecular-genetic typing of Klebsiella
pneumoniae bacteriophages for phage
therapy and phage prophylaxis

Rubalskii E.O., Aleshkin A.V., Borisova O.Yu.,
Gadua N.T., Kiseleva I.A., Bochkareva S.S.,
Afanasiev S.S., Rubalsky M.O.

G.N.Gabrichevsky Moscow Research Institute for
Epidemiology and Microbiology, Moscow, Russia;
Astrakhan State Medical University, Astrakhan, Russia

One of the required conditions for safe application of bacte-
riophage for therapeutic and preventive purposes is a virulent
nature of phage strains forming the preparations. The pres-
ence of at least one temperate bacteriophage strain in the
cocktail may lead to negative consequences, such as spread
of antibiotic resistance, transfer of bacterial factors of patho-
genicity, formation of bacteria resistant to phages. In addition,
the bacterial pathogenicity factors should not present in ge-
nomes of virulent bacteriophage strains.

The sources of temperate phage in preparations may be
both incorrectly characterised candidate strains of bacteri-
ophages and lysogenic bacterial cultures on where bacteri-
ophages are propagated. Classical microbiological methods of
temperate bacteriophages induction (heating, ultraviolet irra-
diation, mitomycin C) often give false negative results, and,
therefore, cannot be an effective method of production control
of drugs containing phages.

As an example, the effective control of absence of temper-
ate phages at different stages of the production process the
drug effective against Klebsiella pneumoniae was investigat-
ed. Currently, the candidate strains of bacteriophages against
K. pneumoniae belonging to all three families of Caudovirales
order are known. Therefore the aim of this study was to de-
velop a universal methodical approach to identify moderate
phages.

As a basis of the developed methodology, we chose the
sequencing of viral metagenomes. For fast and reliable detec-
tion of temperate phages, we have developed a bioinformatic
pipeline, which includes the original database of undesirable

amino acid and nucleotide sequences. In the study, we found
the temperate phage of P2virus genus in included to one of the
cocktails. To this phage gene encoding integrase we con-
structed specific primers and conducted PCR to identify and
eliminate the source of temperate phage, as well as to control
its absence on the subsequent production stages.

Features of selection of phages active
to Klebsiella oxytoca

Sadrtdinova G.R., Vasilyev D.A.,
Zolotukhin S.N., Liashengko E.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

The purpose of the study was to optimize the method of
selection of bacteriophages active against K. oxytoca bacteria
for their further use in the development of a biological prepara-
tion. Environmentally isolated bacteriophages active against
K. oxytoca No. 1 strain were used in the study. The selection
and enhancement of lytic activity of isolated bacteriophages
was performed using the passage of phage on indicator cul-
ture with the periodic detachment of negative colonies accord-
ing to the method proposed by Gabrilovich 1.M.(1992),
Zolotukhin S.N. (2007), Lyashenko E.A. (2014).

Selection of bacteriophages and enhancement of their lytic
activity were performed by 5-fold passage of phage isolates by
agar overlay method, with periodic re-seeding of negative
colonies typical of this isolate to obtain a population of viruses
possessing homogeneous negative colonies and a consist-
ently high titre. Isolated phage was diluted in meat-peptone
broth pH (7,1 + 0,1) of 1076 to 10-° concentration. After 18-hour
incubation in the thermostat, one negative colony located
5-10 mm separately from the others was detached using a
bacteriological loop and placed in a test tube with meat-pep-
tone broth, followed by addition of 0.5 ml 18-hour indicator
culture K. oxytfoca. At the same time, we prepared the meat-
peptone broth with indicator culture without phage (control).
Experimental and control tubes were incubated at 37°C for
4 hours (monitored every hour for the amendments). In the
case of change (enlightenment of the test tube as compared
to the control) the obtained phagolysate was treated with chlo-
roform for 30 minutes and examined by agar overlay method.
If after a 4-hour observation there were no changes, the test
tubes were left at room temperature for 20 hours. Then the
tubes were also treated with chloroform (1:10), and examined
by agar overlay method. During the study, in each case, the
negative colony identical to the original were selected and pas-
saged. There were conducted up to five passages, and then
the selection was considered to be completed.

As the result of studies, we selected two strains of K. oxy-
toca 1 bacteriophages from the environment.
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Lysogeny studies of strains
of Klebsiella oxytoca species

Sadrtdinova G.R., Vasilyev D.A., Zolotukhin S.N.,
Liashengko E.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

The frequency of prophage transition into infectious condi-
tion (temperate phage) can be enhanced by the range of in-
ducing agents. According to the results of our previous stud-
ies, some strains of K. oxytoca bacteria, obtained from the
museum collection of the department, were lysogenic (the
exposure by UV-rays, X-rays). The purpose of the study was
to optimize the method of isolation of viruses of bacteria, ac-
tive against K. oxytoca by induction method. In our studies, we
used two strains of bacteria isolated from the external environ-
ment and typed as K. oxytoca species.

The daily culture of studied strains in tubes with meat-pep-
tone broth (4.5 ml) was subjected to X-ray Il irradiation in
Il periods, each period of 1.6 sec., the total dose was 4.0 mSv.
The X-ray irradiation is more potent compared to ultraviolet
one because for the phage induction there was no need to
contact directly with the bacterium. After irradiation in this
mode, the tubes were incubated at 37°C for 24 hours. After
one day, the prospective phagolysate (0.5 ml) was seeded
onto sterile 1.5% meat-peptone agar in the form of a solid
lawn. The day before the experiment, Petri dishes with meat-
peptone broth (20 mL) were dried,as the presence of exces-
sive moisture (as condensate) may distort the results of the
study. Petri dishes were left for 30—40 minutes at room tem-
perature. Inoculated plates were incubated at 37°C. The re-
sults were taken after 4, 8, 12, 16 and 20 hours. As a control,
the bacterial strains onto meat-peptone agar were incubated
without irradiation (solid bacterial growth). The formation of
negative colonies on the lawn of culture after 20 hours testified
the presence of induced phage.

In the course of the research related to the study of the
effect of X-irradiation on isolation of bacteria viruses, one
K. oxytoca phage was isolated. Thus, this method cannot be
attributed to the universal methods of the isolation of phages,
but may be used as an option.

Features of isolation of virulent phages
active to the tribe of Klebsielleae

Sadrtdinova G.R.', Pulcherovskaya L.P.’,
Efreytorova E.O.', Vasilev D.A.', Zolotukhin S.N.',
Lyashenko E.A.', Pavlova I.B.2, Judina T.G.2

"Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia;
2Lomonosov Moscow State University, Moscow, Russia

The purpose of the study was to optimize the method of
isolation and selection of bacteriophages active against bacte-
ria referring to the tribe Klebsielleae: Klebsiella, Serratia,
Enterobacter, Hafnia. The subjects of the study were 10 sand
samples (from a playground).

The selection of bacteriophages and enhancement of their
lytic activity was conducted by 4 times routine passage of

0

phage isolates with indicator culture seeded by agar overlay
method with periodic reseeding of negative colonies typical for
the isolate until obtaining the virus population with uniform
negative colonies and consistently high titre (according to the
technique proposed by Gabrilovich .M. (1992), Pulcherov-
skaya L.P. (2004), Zolotukhin S.N. (2007), Lyashenko E.A.
(2014)).

Selected phages were diluted in meat-peptone broth from
10-5-10-°. After 20 hour incubation, we detached one negative
colony located separately from the others, and placed it into a
test tube with the meat-peptone broth, and then added 0.2 ml
of 20-hour broth culture of the indicator strain: K. oxytoca
ATCC 8724, K. oxytoca 26, S. marcesnces ATCC 13800,
S. liquefaciens 16, E. cloaceae 397, E. aerogenes 654. At the
same time, we prepared the meat-peptone broth with the indi-
cator culture without phage (control). Tubes were cultured at
37°C for 4 hours (monitored every hour for the amendments).
In the case of changes (enlightenment of the test tube as com-
pared to the control one) the obtained phagolysate was treat-
ed with chloroform (the phages active against strains S. marc-
esnces ATCC 13800, S. liquefaciens 16) and the temperature
(phages active against K. oxytoca ATCC 8724, K. oxytoca 26,
E. cloaceae 397, E. aerogenes 654) for 30 minutes and exam-
ined by agar overlay method. In the course of the study, in
each case, the negative colony that was identical to the origi-
nal one was selected and passaged. There were conducted
up to four passages, and then the selection was considered to
be completed.

As the result of studies, we selected the virulent strains ac-
tive against various species referring to tribe Klebsielleae from
the objects of the environment.

Characterization and cryo-em
reconstruction of Tectviridae thermus spp.
bacteriophage PhiKo

Sedov A.S."2, Lopatina A.V.3, Pechnikova E.V.4
Severinov K.V.3, Miroshnikov K.A.2, Sokolova O.S.!

"Lomonosov Moscow State University, Moscow, Russia;
2Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry
RAS, Moscow, Russia;

SInstitute of Gene Biology RAS, Moscow, Russia;

4FEI, Eindhoven, Netherlands

Tectiviridae is a rare phage family comprising of tailless
phages infecting Gram-negative bacteria. Tectiviral parti-
cles include both a lipid membrane and a icosahedral pro-
tein capsid protecting double-stranded DNA. Bacteriophage
PhiKo is propagated on thermophilic bacteria belonging
to Thermus spp. The PhiKo genome contains 11,129 bp,
and encodes 26 putative ORFs with very low similarity to
any known genes. Only the roles of major capsid proteins
(ORF 13) peptidoglycan hydrolase (ORF20) and ATPase
(ORF14) can be proposed bioinformatically. The most strik-
ing feature is the absence of a phage-encoded DNA
polymerase typical for other Tectiviridae phages. Structural
proteome of PhiKo involves at least 4 proteins identified by
mass-spectrometry.
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PhiKo particles were purified using controlled pore glass
chromatography, and vitrified in liquid ethane. Frozen phage
particles were studied by cryo-electron tomography on the
Titan Krios (FEI) at 300 kV accelerated voltage. Subsequent
image reconstruction revealed an icosahedral capsid with T =
25, and an uneven internal lipid layer, with packed DNA ge-
nome. The structural composition of PhiKo is notably different
from the most studied member of the Tectiviridae family,
Enterobacteria phage PRD1.

The study is supported by RFBR grant # 16-04-01587.
Authors would like to thank the Resource Facility Center for
scanning probe and electron microscopy of Kurchatov
Institute for use of Titan Krios.

Host range expansion of bacteriophage
Sb-1 correlates with significant changes
of bacteriophage genome

Sergueev K.V.', Filippov A.A.', Farlow J.',
Reddy A.', Kvachadze L.2, Balarjishvili N.2,
Kutateladze M.2, Nikolich M.P.’

"Walter Reed Army Institute of Research, USA;
2G.Eliava Institute of Bacteriophages, Microbiology and
Virology, Tbilisi 0160, Georgia

Methicillin-resistant Staphylococcus aureus (MRSA) is a
dangerous pathogen that became a major problem for the
modern medicine. Bacteriophage therapy is one of the promis-
ing approaches to treat MRSA infections. A Twort-like phage
Sb-1 was isolated in Georgian Republic (USSR) in 1977
and has been widely used for treatment of various human
S. aureus infections. Sb-1 has a rather broad host range
within S. aureus that includes MRSA strains, and its host
range can be further expanded by multiple passages on
phage-resistant strains (Kvachadze et al., 2011; Microb.
Biotechnol. 4: 643-650). We tested Sb-1 phage manufactured
at the Eliava Institute on a panel of 23 MRSA strains and
showed that it was able to lyse 22 of them. Host range of the
phage was expanded and the properties of the host range
mutant designated Sb-1M were investigated. The efficiency of
Sb-1 and Sb-1M plating was tested on 64 diverse global
MRSA isolates. Fifty seven of these (89.1%) were susceptible
to Sb-1, while five additional strains (62/64 = 96.7%) were
susceptible to Sb-1M. The full genomes of Sb-1 and Sb-1M
were sequenced to look into genomic changes that could con-
tribute to this significant broadening of host range. An Sb-1
genome sequence determined earlier (NCBI Accession
No. HQ163896, Kvachadze et al., 2011) was used as the ref-
erence sequence. Sb-1M differed from the parental Sb-1
phage by single nucleotide replacements in two genes encod-
ing for AEJ79678.1 and AEJ79753.1, conserved hypothetical
proteins. Further genomic analysis revealed that the Sb-1
phage has at least two hypervariable loci, while Sb-1M mutant
grown on the resistant strain shows a marked reduction in the
DNA sequence diversity.

Lytic activity of Pseudomonas aeruginosa
bacteriophage in biofilm

Shestakov A.G., Vasilyev D.A., Malinov E.S.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

Pseudomonas aeruginosa bacterial biofilm formation is
directly affected by the secondary messenger signal mole-
cule c-di-GMP (cyclic biguanidine monophosphate). One of
the factors increasing the level of c-di-GMP is a signal mol-
ecule NO. Previously, we have modelled the stages of char-
acteristic pathway of mature biofilm formation. Mature bio-
films (exopolymeric alginate matrix as main feature) of Pseu-
domonas aeruginosa were obtained directly affecting L-argi-
nine catabolism in the synthetic mediumteria. We considered
dynamic change, and then static number of CFU, increase of
viscosity at standard atmospheric pressure, and qualitative
reaction of the alginate matrix with CaCl, as main features of
the mature biofilm.

We used Pa04 lytic bacteriophage and bacterial strains of
Pseudomonas aeruginosa obtained from the museum of the
Department of Microbiology. The lytic activity of bacteri-
ophage was investigated according to the Appelmann meth-
od, and it was 10. Further for each bacterial strain, three test
tubes with 9 ml of nutrient broth (Obolensk) and 9 ml with
special synthetic medium with L-arginine were prepared.
0.1 ml of bacteriophage with the activity mentioned above and
1 ml of the one-day-culture of Pseudomonas aeruginosa bac-
teria were added to each tube. The obtained phage-bacteria
systems were cultivated under optimal conditions for 12 hours.
It was found that the increase of the phage titre and the de-
crease in CFU of bacteria occurred equally (taking into ac-
count the acceptable error) in all tubes. Then we repeated the
experiment but we added bacteriophage in an amount of
0.1 ml directly into 10 ml of 24-hour-cultures grown up on
nutrient broth (Obolensk) and synthetic medium with L-argi-
nine. The parameters of the cultivation of the phage-bacteria
systems were the same. The results of the experiment sho-
wed a reduction (“not increase”) of bacteriophage Pa04 activ-
ity in the tubes with the synthetic medium as compared with
GRM broth to three orders of magnitude by Appelmann 10-5.
There was the reduction in biofilm viscosity and the increase
of CFU of bacteria down to 107 cells/ml in comparison with the
control test tube with a synthetic medium where 10° cells/ml
bacteria were cultivated without bacteriophage addition. In the
test tube with the nutrient broth, the bacteriophage titre was
108 by Appelmann, and CFU was 102 cells/ml. In a tube with
the nutrient broth without bacteriophage CFU was 10° cells/ml.
The results of the experiments enable us to make a number of
assumptions.

1. Bacteriophage can affect the level of C-di-GMP;

2. The phage-mediated enzyme system is activated;

3. CRISP immunity is stimulated or suppressed;

4. Alginate matrix inhibits the development of productive
phage infection;

5. Messenger C-di-GMP alters the receptor apparatus of
bacterial cells.
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Age dynamics of the titre of E. coli
bacteriophage in digestive microbiocenosis
of goslings of the first 45 days of life

Skoblikow N.E., Osepchuk D.V., Moskalenko E.A.,
Avdienko V.V., Zimin A.A.

North-Caucasus Scientific Research Institute of Animal
Industry, Krasnodar, Russia;

G.K.Skryabin Institute of Biochemistry and Physiology
of Microorganisms, Pushchino, Russia

A study of changes in titre of E. coli bacteriophages (col-
iphages) of 10 gosling digestive microbiocenosis of the first
45 days of life was held. The samples were taken from each
bird individually, 12 times with an interval of 3-6 days. The
total number of the examined samples was 120.

After sampling the specimens were weighed, resuspended
in buffer with the addition of bacterial growth inhibitors, and
centrifuged. Series of 100-fold dilutions were performed from
obtained supernatant, followed by seeding on the laboratory
E. coli B strain culture by agar overlay method using hard and
soft agar medium LB. Counting formed plaques yielded the
calculation of phage titer in the sample in Ig(PFU / ml).

The study reflects of the dynamics of coliphages of goslings
during the first 45 days of life, that is the new data, useful both
for the general understanding of the formation of digestive
microbiocenosis of birds in ontogeny, and for determination of
the critical periods of development while veterinary drugs are
applied.

The reported study was partially supported by RFBR,
research project No. 16-44-230855-r_a.

Attenuation of the SS-DNA bacteriophage
PHIX174 in E. coli topoisomerase IV mutant

Smelkova O.l., Aleshkin G.l., Voronina O.L., Markov A.P.

N.F.Gamaleya Federal Research Centre of Epidemiology and
Microbiology, Moscow, Russia

Bacteriophage phiX174 is one of the most virulent ss-DNA
phages of Microviridae family, infecting enterobacteria of
Escherichia, Shigella, Salmonella, Yersinia genera. High viru-
lence of the phage is combines with its lysogeny in E. coli
cells, that assists the selection of lysogens, highly resistant to
nalidixic acid (NalR). It has been shown that the reason for this
selection are mutations in genes encoding gyrase and topoi-
somerase |V, proteins that alter DNA topology. Such muta-
tions result in NalR phenotype, also reducing the efficiency of
the phage virulent cycle, and increasing the frequency of lys-
ogen selection.

Objective. To find out the possibility of attenuation of
phiX174 bacteriophage in NalR mutants of topoisomerase |V,
and to characterize the features of mutants selected by
phages.

Materials and methods. We selected spontaneous mu-
tants of topoisomerase IV resistant to 90—120 ug/ml of nalid-
ixic acid, and determined the effectiveness of the titration of
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phiX174 on mutant cultures. We have isolated and character-
ized clones of phages overcoming the decrease of virulent
cycle efficiency by mutant topoisomerases IV.

Results. All checked NalR mutants of E. coli decreased the
efficiency of titration phiX174 2-5 fold. Maximum 10-50 fold
reduction of the efficiency by incubation with nalidixic acid was
observed in the mutant NalR90-UVS. Mutant NalR90-UVS
topoisomerase 1V possessed following features: sensitivity to
UV light, SOS-replication defect, and mutagenesis defect.
High level of reduction of phiX174 virulent cycle frequency oc-
curs only upon incubation with nalidixic acid. Phage mutants
phiX174VR1 and phiX174VS2 typical for two options of se-
lected attenuated mutants, were isolated on NalR90-UVS
culture. The clone phiX174VR1 kept the rate of reproduction
of the wild-type phage, unlike phiX174VS2, with reduced rate
of reproduction, a fivefold reduction in size and modified mor-
phology of plaques. Genome sequencing of attenuated mu-
tants is in progress.

Conclusion. Mutations of NalR90-UVS in topoisomerase
IV gene lead to attenuation of bacteriophage PhiX174, that
occurs at high frequency. According to their properties, the
attenuated phage mutants are divided into two classes, one of
them has a reduced rate of reproduction and the modified
morphology of phage plagues. The proposed model of attenu-
ation of phage defective in cells with defective topoisomerase
IV can be used for other ss-DNA viruses.

Delusion by dilution: the novel
mechanism modulating the adsorption
of the bacteriophage in response

to the lysing cells density

Strelkova D.M.", Kulikov E.E.', Tatarski E.V.',
Prokhorov N.S.', Kostrukova E.S.2, Letarov A.V.!

"Winogradsky Institute of Microbiology RC “Fundamentals
of Biotechnology” RAS, Moscow, Russia;
2FRC Physico-chemical medicine FMBA, Moscow, Russia

Bacteriophage Alt63 was isolated from the same sample of
the horse feces than N4-like bacteriophage G7C. Been very
closely related to phage G7C over the bulk of its genome
phage Alt63 caries an alternative version of the receptor bind-
ing tail spike protein gp63.1. The primary receptor for both
phages is an O-antigen. While bacteriophage G7C can grow
only on the wild type E. coli 4s producing O-acetylated
O-antigen, bacteriophage Alt63, can infect both 4s strain and
non-its acetylated mutant E. coli 4sl. However the efficiency of
plating (EOP) depends on adaptation of the phage to particu-
lar host. The 4sl — adapted phage (Alt63 4sl+) features greatly
reduced EOP on 4s wt host (10-%), while 4s-adapted phage
(Alt63 4s+) infects 4s strain with only moderately decrease
EOP (0.1-0.5). In our work we confirmed using the whole ge-
nome sequencing method that a single a. a. substitution in 500
position of receptor binding protein gp63.1 is responsible for
these phenotypes: Alt63 4sl+ corresponds to H500 and Alt63
4s+ corresponds to R500 genotypes.

Interestingly, Alt63 4sl+ phage had an unusual adsorption
curve. A limited part of phages adsorb rapidly in first 2 min-
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utes, while the large fraction of the phage remained free thus
forming a plateau of the adsorption curve. Unlike the well-
known ‘“residual fraction” phenomenon described for many
phages, the plateau of Alt63 4sl+ phage adsorption was unu-
sually high consisting of 50% or more of the total phage count.
Surprisingly, there was an inverse relation between the pla-
teau level observed and the cell concentration used in the ex-
periment. The more is the optical density of the cells, the lower
plateau was observed but in any conditions the curve did level
off after 2 min of incubation. Interestingly, the type of the curve
as well as the level of the plateau seen in standardized condi-
tions varied between different stocks of Alt63 4sl+ phage.

We demonstrated that the adsorption with plateau is not a
result of presence of a distinct fraction of the phage particles
featuring different adsorption properties from the rest of the
population, but due to the existence of a significant time gap
between reversible and non-reversible adsorption that leads to
the formation of the equilibrium between free and cell-bound
phage. Our data suggest that this effect is caused by the
modification of the phage by some particles originating from
the host debris. If the infected cells were diluted before the
lysis thus reducing the exposure of the progeny phage to the
cell debris, the resulting phage population demonstrated the
adsorption without the plateau while the control lysate that was
formed in non-diluted part of the infected cells suspension
showed the plateau.

We speculate that this phenomenon may serve as a kind of
a post-mortem quorum sensing helping the phage to adapt to
the current ecological situation. If many cells are simultane-
ously lysed producing high concentration of the cellular debris,
the phage may benefit from avoiding multiple infections of the
scarce non-infected cells remaining in the proximity. Inhibiting
of the irreversible adsorption would allow the virus to spread to
larger distance. Alternatively, if low number of the cells died
from the infection in the particular site this may be indicative
for higher cell to phage ratio encouraging the phage to adsorb
more efficiently to the nearest cells.

Use of Listeria bacteriophages
for indication and identification
of L. monocytogenes

Suldina E.V., Vasilyev D. A., Zolotukhin S.N.,
Kovalyova E.N., Shcherbina A.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

Listeriosis is a food-born infection of high epidemiologic and
epizootic significance. Scientific interest to listeriosis can be
explained by both biological features of Listeria and by broad
range of human food (including plant origin) eaten in raw form
and being a poteintial source of infectious Listeria.

Nevertheless, detection and identification of Listeria is pri-
marily based on bacteriological and serological techniques
with pronounced negative factor, the duration of analysis.
Thus, the development of more efficient and less time con-
suming methods of Listeria diagnostics is necessary.

Application of listeria bacteriophages partly solves this
problem, due to the phage specificity essential for indication

and identification of Listeria. For this purpose, we have devel-
oped an optimal scheme of listeria bacteriophages isolation by
induction, and studied the basic biological properties of the
obtained phage isolates.

The optimal scheme of listeria bacteriophage isolation is
UV induction from the lysogenic cultures. The best suited con-
ditions were liquid alkalescent medium, exposure time —
30 seconds, and the distance to the source of radiation —
40 cm. Using this scheme, we have isolated 3 bacteriopha-
ges —L.m 1, L.m. 2 and L.m 12 from the lysogenic strains
L.m. Ne 766, L.m. Ne 9-130 and L.m. 1196, respectively, and
examined their basic biological properties. Isolated bacteri-
ophages have lytic activity in the range of 106 to 10-" accord-
ing to Appelmann method and from 1 x 10° to 2 x 10” phage
particles in 1 ml according to Gratia method. Testing bac-
teriophages Lm 1 and Lm 2 infectivity on other bacterial gen-
era (Erysipelothrix, Jonesia, Staphylococcus) and species of
Listeria genus (L. monocytogenes, L. innocua, L. murrayi,
L. rayi, L. ivanovii, L. seeligeri, L. welshimeri) have revealed
that these phages lyse only bacteria of L. monocytogenes spe-
cies. The range of the phage lytic activity was from 37.5% to
62.5% tested strains. Using this set of bacteriophages, we
have typed up to 93% of the studied cultures. Thus, these
phages can be applied to L. monocytogenes diagnostics.

The sensitivity of clinical strains
of Staphylococcus spp. to the polyvalent
bacteriophage Sekstafag®

Sverkalova D.G., Karamysheva N.N., Shcherbina A.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

Due to widespread of the strains resistant to chemothera-
peutic drugs in recent years, phage therapy methods are used
increasingly. Today, the biotech industry produces a wide
range of phage preparations, as exemplified by the polyvalent
bacteriophage Sekstafag® FSUE “NPO “Microgen”.

In order to verify the clinical efficacy the determination of
the sensitivity of the clinical strains to polyvalent phage
Sekstafag® was conducted.

The objects of the study were five clinical strains of bacteria
of Staphylococcus genus, isolated from the festering wounds,
which were highly resistant to commonly used antibiotics. One
of the strains was resistant to methicillin.

The strains were tested for sensitivity to polyvalent phage
Sekstafag® using standard agar overlay method (A.Gratia,
1936). As a result, the lytic activity of polyvalent bacteriophage
Sekstafag® for four clinical strains was determined in a range
from2,3x 105+ 0,1 x 10t0 2,3 x 108 £ 0,1 x 108 PFU in 1 cm?.
The strain, resistant to methicillin, was also resistant to the
polyvalent bacteriophage.

Based on the obtained results we concluded that the use of
the polyvalent bacteriophage Sekstafag® can be effective
against clinical strains of Staphylococcus spp., resistant to
chemotherapeutic drugs.
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Isolation of MB-phages from environmental
objects and biological material

Syrym N.S., Espembetov B.A.

Scientific Research Institute for Biological Safety Problems,
Gvardeyskiy, Kazakhstan

Further development of farming, livestock growth and pro-
ductivity increase, especially on organised large industrial
farms, require scientific efforts for development new veterinary
methods. One of the most promising approaches in such
cases is the use of mycobacteriophages (MBphages). The aim
of this work was isolation of MBphages from environmental
and biological material for subsequent application for develop-
ment of effective anti-tuberculosis treatment.

To perform this task we used samples obtained from envi-
ronment of livestock buildings and biological material. As the
test culture, Mycobactérium tuberculdsis were used. For culti-
vation of MBphages, we used Dubos Broth Base and Dubos
Oleic Agar Base nutrient media. In the beginning of the ex-
periment we selected and flayed test mycobacterial culture to
enrich and verify the specificity of the lytic action in the isola-
tion of MBphage.

Experimental studies of the isolation of MBphage, active
against Mycobacterium tuberculosis, was conducted on 33600
samples collected from various regions of Kazakhstan, includ-
ing biological material from the cattle — 1682 and the samples
from the environmental objects — 1678.

Experiments on MBphages isolation were conducted by
two methods:

The 1%t method — analysed materials after appropriate
preparation were passed through the sterilisation filters CN —
115 ml 0,2 p; 150 ml 0,45pm; 150 ml 0,8.

The 2™ method — analysed materials were incubated in
nutrient medium for 1.5—-2 months with weekly enrichment with
a dense suspension of test Mycobacterium cultures and then
the obtained mixtures were filtered as mentioned above, and
subsequently tested for the presence of MBphages in filtrates.
As a result, the method enables us to isolate 24 MBphages
that lysed atypical mycobacteria from the objects of environ-
ment from different regions.

Bacteriophages specific to
Stenotrophomonas maltophilia

Tikunov A.J., Kozlova J.N., Morozova V.V., Kretien S.0.,
Saranina L.V., Vlasov V.V., Tikunova N.V.

Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of Russian Academy of Sciences,
Novosibirsk, Russia

Stenotrophomonas maltophilia is an abundant free-living
bacterium that belongs to the Xanthomonadaceae family. In
some cases, it causes hospital infections, especially intensive
care unit patients — pneumonia, urinary tract infections, wound
infections, peritonitis, cholangitis, meningitis, septicemia, en-
docarditis. S. maltophilia is multiresistant to antibiotics due to
low permeability of its outer membrane, and induced synthesis
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of beta-lactamases, that severely limits the possibility of effec-
tive antimicrobial therapy. Bacteriophage preparations can be
used both separately and in combination with antibiotic thera-
py as the antibacterial agent against S. maltophilia. Among
commercial preparations of bacteriophages permitted for
using in Russian Federation, bacteriophages having lytic activ-
ity against S. maltophilia, are not available. The purpose of the
work is the selection and investigation of bacteriophages spe-
cific to S. maltophilia.

On the first stage we used ten strains of S. maltophilia iso-
lated from clinical samples obtained from patients with parap-
rosthesis infection. Taxonomic affiliation of strains was con-
firmed by sequencing of 16S rRNA gene. All of these strains
were resistant to carbapenems, monobactams, nitrofurans,
cephalosporins; four strains were also resistant to ticarcillin/
clavulanate and co-trimoxazole.

Totally seven bacteriophages specific to S. maltophilia were
isolated from clinical samples, and the lytic properties of bacte-
riophages were investigated. Two of seven bacteriophages,
SM4 and SM5, demonstrated broad spectrum of lytic activity
against strains of S. maltophilia. For SM4 bacteriophage, which
has a high lytic activity, the full-genome sequencing was con-
ducted. The size of the genome of SM4 was 42682 bp. and the
closest homologous phage sequence, deposited in the GenBank
database, is bacteriophage vB_Pae_PS9N [KM434185].

Bacteriophages specific
to Acinetobacter spp.

Tikunova N.V., Kozlova J.N., Morozova V.V., Vlasov V.V.

Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia

Bacteria of Acinetobacter genus are the free-living sapro-
phytic gram-negative bacteria that belong to the of
Moraxellaceae family. Acinetobacteria may be the causative
agents of nosocomial infections and due to their natural multi-
ple resistance to antibiotics these pathogens are a serious
problem in clinical practice. As an alternative to antibiotics or
in combination with them, bacteriophage preparations can be
used against the bacteria of Acinetobacter genus. However
none of the commercial phage preparations approved for
clinical use in Russia , has lytic activity against Actinobacter.
The aim of this work was to isolate and characterize the bac-
teriophages specific Acinetobacter genus.

The species identification of Acinetobacter strains isolated
from clinical samples was performed on the base of 16S rRNA
genes sequencing using the NCBI GenBank database. The
analysis of clinical samples identified 16 strains belonging to
A. baumannii/calcoaceticus complex, 4 strains of A. junii and
2 strains A. pittii. A.junii and A.pittii were found to be sensitive
to all tested antibiotics. Seven strains of A. baumannii/cal-
coaceticus complex were resistant to ten or more antibiotics.
Furthermore, 5 bacteriophages specific to Acinetobacteria
were isolated from clinical specimens. All phages were spe-
cific only to the strains of A. baumannii/calcoaceticus complex.
Three of them had a wide spectrum of activity, and two bacte-
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riophages were narrowly specific phages. Full-genome se-
quences of isolated bacteriophages have been obtained and
analyzed. Most of the antibiotic resistant strains of A. bauman-
nii/calcoaceticus complex were sensitive to bacteriophages.

Influence of phage preparations
on formation of biofilms

Tolordava E.R., Romanova Yu.M.

N.F.Gamaleya Federal Research Centre of Epidemiology and
Microbiology, Moscow, Russia

One of the actual problems of contemporary medicine is
chronic infections, frequently linked to the the formation of
bacterial biofilms by pathogenic bacteria. Therefore currently
the treatment of chronic infections cannot be based on the
traditional concept of microbiology. New concepts of biofilms
require changes in approaches to the diagnosis and treatment
of infections in many different areas of medicine. Due to the
problems of multiple resistance of pathogens to antibiotics the
interest to the possibilities of therapeutic use of bacteriophag-
es rised again in the recent years.

We studied the influence of well-known commercial phage
preparations “Sekstafag” and “Bacteriophage coli-proteus” on
the formation of biofilms by the clinical isolate of Escherichia
coli, isolated from the urinary stones. The chosen clinical iso-
late was sensitive to phage preparation “Bacteriophage coli-
proteus” and at the same time resistant to the “Sekstafag”
preparation.

As a result of these investigations the dependence of the
formation of biofilm on the amount of added phage was re-
vealed. It was found that the bacteriophage preparation
“Bacteriophage coli-proteus” applied in a concentration lower
than 10% PFU/mI stimulated the formation of Escherichia coli
biofilm in comparison with the control without the phage.
Furthermore, the formation of biofilm was also stimulated by
the “Sekstafag” phage preparation to which the examined
bacterial isolate is resistant.

Due to the fact that the formation of biofilms by pathogenic
bacteria is one of the main causes of the formation of chronic
foci of infection, it is necessary to pay close attention to the
dose selection while applying the phage preparation. We have
shown that regardeless of the sensitivity or the resistance of
the tested microorganism to phage preparations, the applica-
tion of the phage in low concentrations can substantially
stimulate the formation of biofilms.

Development of a scheme for phagotyping
of Bacillus anthracis strains

Tsygankova O.l., Golovinskaya T.M.

Stavropol Antiplague Scientific Research Institute,
Stavropol, Russia

Susceptibility of B. anthracis strains to the lytic action of
various specific anthrax bacteriophages underpins one of the
major tests of identification. It depends on both biological prop-

erties of phages, and the individual characteristics of B. an-
thracis strains. General phage typing scheme for studying
B. anthracis strains is not designed as of yet

The aim of this project was the selection of a minimum set
of specific bacteriophages for the simultaneous identification
of anthrax strains, and identification of differences in phage
sensitivity.

For this purpose, the spectrum of Iytic activity of anthrax
bacteriophage Fah — VNIIVVM, R/D-Ph-6, Gamma A-26,
BA-9, Saratov, K VIEV, and 186 with respect to to 114 B. an-
thracis strains was studied.

Analysis of the results allows to divide listed bacteriophag-
es into two groups according to the width of their range: 1 —
Gamma bacteriophages A-26, BA-9, R/D-Ph-6 lysing 99.1% of
B. anthracis strains; 2 — 186, Fah-VNIIVVM, K VIEV, Saratov
lysing 59.6—65.8% of the same strain set.

Accordingly, it seems optimal to select and simultaneously
use bacteriophages with different lytic range. One phage
should lyse all cultures of B. anthracis and provide reliable
identification test of anthrax strains. Other phages should dis-
play selectivity in the lytic activity to the part of strains with
similar properties, and to be markers of this difference. Typical
representatives of the two groups of bacteriophages Gamma
A-26 and 186 were selected for phage typing of anthrax
strains. Sensitivity of examined strainse to at least one of them
should be considered as positive test of identification. Depen-
ding on susceptibility to both bacteriophages or one of them,
three phage typing classes are determined:

* Phage type 1 — the culture is sensitive to both bacteri-
ophages;

* Phage type 2 — the culture is sensitive only to the Gamma
bacteriophage A-26;

* Phage type 3 — the culture is sensitive only to the bacteri-
ophage 186.

While phage typing of 114 B. anthracis strains using the
mentioned method the identification test was positive for all
strains, 74.6% belonged to phage type 1, 24.5% belonged
to phage type 1 and 0.9% belonged to phage type 1 of the
examined strains. The most typical are the strains that be-
long to phage type 1. Strains of phage types 2 and 3 are
interesting for the comprehensive study of their phenotypic
properties.

Biological properties of phagoresistant
variants of Bacillus anthracis 44/1 strain
with disturbance in spore germination
in an atmosphere with a high content
of CO2

Tsygankova O.l., Koteneva E.A., Golovinskaya T.M.

Stavropol Antiplague Scientific Research Institute,
Stavropol, Russia

The sensitivity of B. anthracis to specific anthrax bacteri-
ophages, as well as strain phenotypic characteristics, are
variable. Investigation of variants of B. anthracis strain 44/1,
resistant to bacteriophages Gamma A-26, W-9, K VIEV
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yielded 11 B. anthracis strain 44/1 variants resistant to bac-
teriophage K VIEV, and spores of 9 of them were unable to
grow in an atmosphere of increased CO, content on a whey-
soda agar.

Three white mice in series were infected subcutaneously
with spores of B. anthracis 44/1 variants, RK1 and RK4
(dose 108). No animals died and no bacteria isolated from tis-
sues in case of B. anthracis 44/1 RK4. B. anthracis variant
44/1 RK1 also did not cause the death of animals, but from
one of the mice, killed after 10 days, the culture was isolated
from the injection site, and spores of this culture were used for
subsequent infecting. In two following passages, the infection
dose was increased up to 5 x 107 spores. Animals died in
2-6 days, and at the third passage, one of them were killed in
10 days after infecting. The cultures were isolated from all
animals, mainly from the injection site. All variants of B. an-
thracis 44/1 RK1 strain did not grow on whey-bicarbonate agar
in the incubation atmosphere containing 50% CO. while plat-
ing as spores. The vegetative culture at these conditions
showed the weak growth except for 2 variants found in third
passaging, that grew well in capsule form. After intraperito-
neal infection of white mice with a dose of 2 x 107 spores of
B. anthracis 44/1 RK1, there was no vegetative culture neither
within phagocytes nor outside the cells in smears from the
abdominal cavity of animals killed in 2,3,6 and 24 hours after
infecting.

Considering that all strains of B. anthracis 44/1 were iso-
lated based resistance to phage K VIEV, we have tested the
ability of 6 other strains of B. anthracis: 71/12, 228, 1035/51,
81/1, 14/41, 1173, 1174, 12/16, to grow at high CO, content.
No strains demonstrating the same properties were detected.
Probably, in the studied population of B. anthracis 44/1 vari-
ants with these properties werepresent in significant concen-
tration. This observation allowed to isolate 9 cultures simul-
taneously, but the combination of sensibility to high concen-
trations of CO, with the resistance to phage K VIEV was
accidental.

Microbiological monitoring
of the Staphylococcus sensitivity
to bacteriophages

Vasilieva E.l., Kostyuk E.A.

Scientific Clinical Center of JSC «Russian Railways»,
Moscow, Russia

Widespread and often uncontrolled use of antibacterial
drugs in medical practices has created a serious problem of
multi-drug resistant bacteria associated with inflammatory
diseases of different localization. The most known example
is the increase in the prevalence of methicillin- resistant sta-
phylococci (MRSA). As an alternative to the antibiotic thera-
py the use of bacteriophages to treat a variety of urologic,
wound and other infections caused by bacteria of the genus
Staphylococcus may be considered. We analyzed the re-
sults of microbiological testing of 5584 samples were the
growth of Staphylococcus spp. was detected. Among
Staphylococcus strains isolated from eyes (778), from the
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upper (1420) and lower respiratory tract (376), from urine
(1227), sperm (696), gynaecological smears (420), wounds
and other surgical material (667), S. aureus was found in
32% of cases. Among these isolates 12% were MRSA. S.
epidermidis was isolated from 40%, Staph. haemolyticus
from 28% of the samples. The percentage of MRSA among
S. epidermidis was 35% and S. haemolyticus — 32%.
Susceptibility of staphylococci isolated from 82 patients to
mono- and combined (pyo- and intesti-) bacteriophages was
studied. Pyo- and intest- bacteriophage had the greatest
antistaphylococcal activity. 88 and 80% of S. aureus, 42 and
37% of S. haemolyticus, 25% and 21% of S. epidermidis,
respectively, were sensitive to these bacteriophages. 77% of
S. aureus strains, 33% of S. haemolyticus strains and only
13% of S. epidermidis strains were sensitive to the staphy-
lococcal bacteriophage. MRSA and MRS Staphylococcus
were sensitive to the studied bacteriophage preparations in
25% of cases.

Isolation of Bordetella bronchiseptica
bacteriophages

Vasilyeva Yu.B., Vasilyev D. A., Mastilenko A.V.,
Semanina E.N., Lomakin A.A., Pronin K.N.,
Zolotukhin S.N., Shcherbina A.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

From the 1980s Russian and foreign researchers attempt to
isolate phages infecting Bordetella genus. In 2013 a group of
US researchers developed a technique of phage isolation for
different phages of B. bronchiseptica (virulent BVG+ and aviru-
lent BVG-).

No other detailed description of the techniques for isolation
of Bordetella phages, except for the mention about induction
of B. bronchiseptica prophages by repeated UV (Liu, 2004).
Due to the actuality of the problems the aim of our study was
the development of a scheme for induction and isolation of
B. bronchiseptica phages.

The objects of research were reference strains B. bron-
chiseptica Nel, No7, Ne214, Ne22-067, Ne8344 (from the
Museum of the department of microbiology, virology, epiz-
ootiology and veterinary-sanitary examination of Ulyanovsk
State Agricultural Academy), that according to the passport
data, possessed morphological, cultural and biochemical
properties typical for this bacterial specie. In the course of
work we used conventional microbiological methods for iso-
lating, identifying and indicating bacteria, and appropriate
media and reagents.

During the experimental work, we have isolated 6 phages
inducing 5 laboratory strains of B. bronchiseptica by ultraviolet
irradiation.

The optimised scheme of bacteriophage isolation includes
a 3-day exposure using ultraviolet radiation on a daily culture
B. bronchiseptica using different options of distance to the
lamp (I) and the exposure time (t): Day 1:t = 5-7 min; | = 1m.
Day 2: t = 7-10 min; | = 1m. Day 3: t = 7-10 min; | = 0.5 m.
Then the washout of growing up colonies out of Petri dishes
was conducted using meat-broth, and it was placed into the
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tube containing Bordetella strains. The cultivating was proc-
essed in an incubator. On the 5" day the treatment with chlo-
roform 1:10 to phage lysate was carried out for 15 minutes,
and the centrifugation at 3000 rpm for 15 min, and then remov-
ing the fluid to a sterile tube. The next day, the presence of
bacteriophage is determined by the presence of the lysis
zones. After isolating bacteriophages must be passaged to
increase their lytic activity.

We consider it to be promising to further select the isolated
phages to construct diagnostic and therapeutic and prophylac-
tic biological products.

Personalised phagotherapy of infected
trophic ulcers on the background
of diabetis

Vlasov V.V.!, Ganichev D.A.2, Kozlova J.N.',
Morozova V.V.', Saranina L.V.', Tikunova N.V.!

'Institute of Chemical Biology and Fundamental Medicine,
Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, Russia;

2Road Clinical Hospital of r.s. Novosibirsk-Main of JSC
“Russian Railways”, Novosibirsk, Russia

Personalised phage therapy involves the use of patient-
oriented application of bacteriophage preparations. The micro-
organisms isolated from a patient are tested for the sensitivity
to various bacteriophage preparations and the one that shows
the best antibacterial effect is used for the treatment. Using the
personalized phage therapy is very important in treatment of
patients with infected trophic ulcers because such patients are
often infected with micro-organisms that have multiple resist-
ant to antibiotics.

This study involved 34 patients who were admitted to the
hospital with trophic ulcers on the background of diabetes. The
samples were taken from the infected trophic ulcers and the
microorganisms were isolated. The mixed bacterial infections
(Staphylococcus sp, Pseudomonas aeruginosa, Proteus mira-
bilis, etc...) were identified in 16 patients, the mono-infections
were identified in 16 patients, one sample contained fungal
mono infection, and in the samples of two patients no microor-
ganisms were found. Isolated microorganisms were tested for
the sensitivity to antibiotics and to various bacteriophage
preparations. If the sensitivity to bacteriophages was revealed
the phage therapy was conducted by the method applications
for 5-7 days.

The phage therapy was applied in 23 cases: out of 13 pa-
tients with mono infections, eight were infected with Staphy-
lococcus aureus (three methicillin-resistant strains), three pa-
tients — Pseudomonas aeruginosa and two patients — Esche-
richia coli. After the phage therapy the infectious agent com-
pletely disappeared in the control swabs (S. aureus and
E. coli) or a decrease of the titer by 3—4 orders of magnitude
was observed (P. aeruginosa). Among 10 patients with mixed
infection, only in five all the pathogens were sensitive to the
bacteriophages. In four of them a positive result of treatment
was obtained and only one patient phage therapy had no ef-
fect. Complex mixed infections — 3 or more infectious agents

with only 1-2 of them sensitive to bacteriophages — were ob-
served in the remaining five cases In these cases the use of
the bacteriophage led to the disappearance of the phage sen-
sitive strains while the others remained. Thus the use of per-
sonalised phage therapy had a positive effect in 100% (13/13)
cases of mono infections and in 40% (4/10) cases of mixed
infections.

Genomics and properties of bacteriophage
PP90 infecting potato pathogen
Pectobacterium atrosepticum

Vo Thi Ngoc Ha', Kabanova A.P."2, Shneider M.M.2,
Sykilinda N.N.2, Kulikov E.E.3, Karandashov V.E.,
Toschakov S.V.4 Ignatov A.N.', Miroshnikov K.A.'2

'PhytoEngineering R&D Center Rogachevo Moscow Region,
Russia;

2Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry
RAS, Moscow, Russia;

3Winogradsky Institute of Microbiology RAS, Moscow,
Russia;

“Immanuel Kant Baltic Federal University, Kaliningrad, Russia

Pectobacterium atrosepticum is a highly virulent potato
pathogen causing soft rot and black leg diseases. Despite
this bacterium is comparatively rare in Russia, local out-
breaks cause significant economic losses in potato produc-
tion. Therefore, appropriate diagnostics and selection of po-
tential biologic antagonists are essential for plant disease
control. Very few information exists on P. atrosepticum bac-
teriophages, so isolation and characterization of such viruses
is important for the formation of collections of specific biocon-
trol agents.

P. atrosepticum phage PP90 was isolated from potato
pathogenic material in Moscow region in 2014 using strain
PB72 found in European Russia. PP90 has fast infection
cycle, and forms small plaques surrounded with semi-trans-
parent halo. Transmission electron microscopy reveals icosa-
hedral virion morphology with a short tail (Podoviridae).
According to ICTV proposal the phage may be officially
named vB_Pat_PP90. Infection range of PP9O0 is currently
limited by its host strain. Other tested P. atrosepticum
strains, as well as Enterobacteriaceae potato pathogens P.
carotovorum subsp. carotovorum and Dickeya spp. are re-
sistant to this phage.

Sequenced linear DNA genome of PP90 consists of 44570
bp encoding 56 open reading frames and no tRNAs. The clos-
est relative to this phage is the only known P. atrosepticum
phage Peat1 with 89% homology. The order of gene cascades
in the genome and similarities between major proteins (DNA
polymerase, capsid protein, connector) suggest PP90 to be a
member of KP34-like genus, which includes mostly Klebsiella
pneumoniae phages. The only major genome difference be-
tween PP90 and Peat1/other KP34-like phages is located in
ORF56 encoding a tail spike protein with proposed polysac-
charide-degrading activity. This difference indicates the ex-
opolysaccharide as primary receptor for PP90 adsorption, and
explains the narrow host range.
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Podoviruses with polysaccharide
depolymerase activity that infect
hypervirulent hypermucoviscous
Klebsiella pneumoniae: isolation,
comparative genome analysis and
effectiveness in mouse models

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

State Research Center for Applied Microbiology and
Biotechnology, Obolensk, Russia

In crisis of antibiotic therapy alternative approaches to com-
bat bacterial infections are required. One of the approaches
allowing prevention and cure of infections implies use of bac-
teriophages, viruses infecting exclusively bacterial cells.

In the present study, we examined the medical-prophylactic
efficiency of bacteriophage vB_KpnP_KpV289 using three
models of Klebsiella lethal infection induced in outbred mice
(sepsis, acute pulmonary infection and hip infection). To induce
Klebsiella-associated sepsis mice were subcutaneously infect-
ed with culture of highly virulent hypermucoviscous K. pneu-
moniae strain KPM9 at dose of 1 x 10* CFU (200 LD50). The
procedure allowed dissemination of the pathogen in the animal
body in the first day. The animals died between the 2" and
7" day after infection. The pulmonary infection was induced
via intranasal instillation of KPM9 culture at 2.5 x 10° CFU
(150 LD50). In this case K. pneumoniae bacteria entered the
lungs, blood, and the liver and spleen of infected mice in 3 and
6 hours, and overnight, respectively. The animals (at least
90%) died from day 3 to day 10 after challenge. Soft tissue
inflammation of animal hips followed by infection generaliza-
tion was induced by injecting i/m KPM9 culture at 4 x 10® CFU
(100 LD50)., with the mortality rate being of 90—100 %.

It is shown that a single intraperitoneal or subcutaneous
injection of the bacteriophage (5 x 102 x 108 PFU) an hour
before the challenge provides the survival of the animals in
80% (pulmonary infection), 90 % (hip infection) and 100%
(sepsis) of cases. The complete elimination of the pathogen is
observed in all survived animals. In the phage therapy initiated
3 hours after challenge (twice a day for 5 days) the animals
survive in 100% of all cases. In therapy delayed for 24 hours
the survival rate of animals is 50% for sepsis, 90% for lung
infection, and only 10% for soft tissue inflammation of the hip
followed by infection generalization.

The results of the present study bear out the potential of
bacteriophages as an alternate preventive approach to treat
K. pneumoniae-induced infections of different localization.

The research was supported by the Russian Science
Foundation [Grant # 15-15-00058].
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Prophages as a part of genomes

of microorganisms infecting mammals,
as a sign of the bacterial adaptation

to thehost organism

Voronina O.L., Kunda M.S., Sharapova N.E.,
Aksenova E.l., Ryzhova N.N., Semenov A.N.,
Gintsburg A.L.

N.F.Gamaleya Federal Research Centre of Epidemiology and
Microbiology, Moscow, Russia

Studying the genomes of microbes with medical signifi-
cance enabled us to identify significant differences in
prophage-encoding regions in both Gram-positive and Gram-
negative bacteria. Comparison of prophages in microorgan-
isms of 3 taxonomic groups: Listeria monocytogenes (L.mon),
Mycobacterium bovis (M.bov), Achromobacter ruhlandii (A.ruh),
isolated from the environment and from clinical specimen, was
the purpose of this work.

Strains L. mon VIM007, VIM081, M. bov BCG Russia 368,
A. ruh SCCH3: Ach33-1365 were sequenced by 454 Roche
technology. The following resources were used for genome
annotation and analysis. Genotype (ST, sequence type) was
determined using MLST (Multilocus sequence typing), and IP
(internalin gene profile) according to Adgamov, 2012.

Strains L. mon from different ST contain conservative
prophage 22,9 kb in a genome. The number and composition
of additional prophages of strains isolated from clinical mate-
rial, even having identical ST and IP, differ. Conservative
prophage 7,5 kb is abundant in wild-type strains M. bov, as
well as in early and late substrains M. bov BCG. However, the
second prophage of wild-type strain was replaced by a smaller
size one in of early substrains BCG, and totally in late sub-
strains. Influence of cultivating conditions on the prophage
profile is reflected by genomes of substrains BCG Monreal
and BCG Tice that include 7 and 15 other prophages, respec-
tively. Strains A. ruh of different ST, isolated both from patients
with cystic fibrosis and from the bull suffering of respiratory
disease, contained conservative prophage 13,7-18,9 kb as a
part of the genome. At the same time, strains of the same ST,
obtained from patients from different continents, were different
in quantity and composition of additional prophages. However,
strains isolated in similar geographic areas, even having differ-
ences in ST, had an additional common prophage.

Prophage taxonomy of gram-positive bacteria is monose-
mantic. All strains of L. mon prophage belong to Caudovirales
ordo, Siphoviridae family; but the prophage taxonomy of gram-
negative bacteria is complex: as for the A. ruh, only the gen-
eral prophage relates to this family; the others contain ORFs,
homologous to phages referring both to families Myoviridae,
Podoviridae as well as other ordines, for example, Herpesvirales
and other familiae of the Group |: Phycodnaviridae, Ascoviridae.

Thus the set and the composition of prophages in the bac-
terial genome may serve as an indicator of the pathogenicity
of the strain.
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New preparations of bacteriophages —
highly effective and safe agents
of antibacterial therapy and prophylaxis

Voroshilova N.N., Kazakova T.B., Bogovazova G.G.,
Alferova E.V., Usmanova S.S., Polygach O.A.

FSUE “NPO “Microgen” of the Russian Ministry of health

The increasing polyresistance septic pathogens and enteric
diseases to antibiotics and a large number of adverse reactions
to their application led to the need to develop preparations of
bacteriophages. We were selected highly virulent lytic bacteri-
ophages P. aeruginosa, E. coli, K.pneumoniae, K. ozaenae,
K. rhinoscleromatis, P. mirabilis, P. vulgaris, S. aureus, S. epi-
dermidis, Streptococcus spp., Enterococcus spp., C diphteriae,
Y. enterocolitica, S. marcescens, S. liquefaciens, S. rubidaea,
S. odoriferae, Hafnia alvei, E. aerogenes, E cloacae, studied
their biological properties, the spectrum of antibacterial activity,
patterns of reproduction processes are developed based on
these novel pharmaceutical compositions and dosage forms of
polyvalent drugs studied pharmacodynamics, the reactogenici-
ty, immunostimulating and antibacterial activity, clinical efficacy
in the treatment of localized forms of diseases and sepsis.

Scientifically substantiated and developed the universal reg-
ularities in their production technology bacteriophages prepara-
tions, which are protected 11 patents of Russia, including the
use of highly productive the methods for producing biomass
bacteriophages, new methods of the barometric separation for
purification of bacteriophages from bacterial cells and their tox-
ins, allowing, in comparison with traditional technologies, to in-
crease by 10-100 times the yield of biomass bacteriophages by
culturing and purification, to increase the concentration of bac-
teriophages in preparations at 30-900 million in 1 ml, and also
ensure high antibacterial (85-99,6%) and clinical (85-—100%)
efficacy of preparations, absence of toxic and allergic reactions
to their application, that enables to considered new preparations
of bacteriophages as alternatives antibiotics and highly safest
antibacterial agent the therapy and prophylaxis.

The impact of phage resistance
on the sensitivity of the mathematical
model of the intestinal biocenosis state

Zatevalov A.M., Selkova E.P., Aleshkin A.V., Gudova N.V,
Gusarova M.P., Zatevalova E.A.

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

Objectives. To evaluate the sensitivity of artificial neuronal
networks of the state of intestine microbiocenosis using con-
centrations of microorganisms in the faeces with regard to
microorganisms sensitive to bacteriophages and without.
To compare correct classification rates in groups with varying
degrees of microbiological disorders and in group with viola-
tions of enzymatic digestion.

Results. In this work the data of bacteriological and scato-
logical analysis of 2357 patients™ faeces receiving from outpa-
tient of consultative diagnostic center at G.N.Gabrichevsky

Moscow Research Institute for Epidemiology and Microbiology
consultations were processed. The results of bacteriological
analysis were evaluated by an expert and the grades of micro-
biological disturbances from normal to the 3rd degree of the
disorder were ascribed. The parameter of microbiological disor-
der degree was used to group the data of the bacteriological
analysis in two artificial neural networks. In the first one the
rounded values of the logarithms of the microorganisms con-
centrations in the fecal samples were used. In the second artifi-
cial neural network also the rounded values of the logarithms of
microorganism concentrations were used, but the number of
microorganisms was increased by splitting the phage sensitive
and phage resistant microorganisms in separate groups. The
sensitivity of hemolysin producing E. coli and Proteus to coli-
proteus bacteriophage, the sensitivity of Enterococcus to strep-
tococcal ones, the sensitivity of Klebsiella to a Klebsiella bacte-
riophage and the sensitivity of Staphylococcus to the staphylo-
coccal ones were taken into account. In the second part of the
work, we also investigated two artificial neural networks with
regard to microorganisms sensitive to bacteriophages and with-
out, but for the grouping of the samples we used the data of
scatological analysis processed by the algorithm of determina-
tion scatological syndrome. 508 results of bacteriological analy-
ses with the signs of normal scatological syndrome, stearrhea
and amylorrhea were processed. The comparisons of the mean
values of correct classification showed that for the use of bacte-
riophage senisitivity as a criterion increases the proportion of
correct classification for the degrees of microbiological disor-
ders from 97.25 to 98.05%, and for the types of scatological
syndrome from 42.7 to 50.7%.

Conclusions:

1. Taking into account the parameter of the microorgan-
isms sensitivity to corresponding bacteriophages increases
the sensitivity of the mathematical modeling.

2. The increase of the sensitivity is more pronounced if the
indicators for the scatological syndrome is used for the group-
ing of the data.

Phage-resistance of opportunistic bacteria
in the microbial landscape of individuals
suffering from intestinal disbiosis

Zavgorodnyaya E.F.

Khabarovsk Scientific Research Institute of Epidemiology and
Microbiology, Khabarovsk, Russia

Bacteriophages are increasingly used not only for preven-
tion and treatment of acute intestinal infections, but also to
treat septic pathology in surgical, gynecological, urological
hospitals, and in recent years — for the correction of the intes-
tinal microbiota, etc. Nevertheless, studies on the growing
isolation of opportunistic bacteria that are resistant to bacteri-
ophages periodically appear.

Objective: to study the prevalence of opportunistic bacteria
strains resistant to commercial bacteriophage preparations of
Russian production among people with intestinal dysbiosis.

Materials and Methods: 1197 opportunistic bacterial
strains isolated from of the large intestinal content of citizens
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of the city of Khabarovsk in course of the study of the intestinal
microbiota (2014-2016.), including 382 S. aureus strains,
276 — Klebsiella pneumoniae, 141 — Klebsiella oxytoca, 33 —
Proteus vulgaris, 37 — Proteus mirabilis, 131 — E. coli hemo-
lytic (hem+), 197 — of E. coli lactose-negative (lac-). Analysis
of microbiota and evaluation of results were carried out ac-
cording to standard procedure and the identification of
strains — according to classical methods. Some of the strains
were identified using automated bacteriological analyzer
Vitek-2 “Compact 30”. Lytic activity of specific bacteriophages
was studied by the spot-test method. We used staphylococcal
and Klebsiella pneumonia (production of “Microgen”, Perm,
Russia) monophages, as well as polyvalent coli-proteus bac-
teriophage (production of “Microgen”, Nizhniy Novgorod).

Results and Discussion: among the studied strains a high
prevalence (46.2%) of phage-resistant isolates was detected.
The highest percentage of phage-resistant strains was found
among the strains of following bacterial species: Proteus mira-
bilis, Klebsiella oxytoca, Proteus vulgaris and Klebsiella pneu-
moniae (89,2; 78,0; 72,7 and 69,2% respectively); compared
to the previous year the proportion of phage-resistant strains
significantly increased among E. coli (hem+) and E. coli (lac-)
strains — 42.7 and 37.6%, respectively, and decreased to
17.0% among S. aureus strains. The phage-resistant strains
of opportunistic bacteria are often found in microbial or fungal-
microbial associations. This is especially characteristic for
S. ureus and E. coli (hem+) strains among which the preva-
lence of the phage resistant isolates was 4 and 2 times
(respectively) higher for the strains obtained from the associa-
tions compared to the isolates from the monoinfections
(p < 0,01). It should also be noted that probably the prolonged
circulation of phage-resistant strains in microbiota extends the
duration of the individual dysbiotic cases. One possible reason
for the high level of phage-resistant Klebsiella pneumoniae
strains that began to be registered in our region since 2014
was the change of the dominant strain. Another possible rea-
son may be a small coverage or even the absence of Far East
region strains in the phage production.

Conclusion. The isolation of phage-resistant strains of op-
portunistic bacteria continuesly increases in our region and
for today their prevalence reached 46.2%, with the highest
levels among Proteus and Klebsiella, and the lowest — among
S. aureus. We consider it to be important to draw the attention
of phage production companies to the necessity of inclusion of
Far East region pathogen strains in the bacteriophage produc-
tion processes.

Application of bacteriophages
in veterinary medicine
Zolotukhin S.

Ulyanovsk State Agricultural Academy, department of
microbiology, virology, epizootiology and veterinary-sanitary
examination, Ulyanovsk, Russia

The scope of practical application of bacteriophages
in many social and economic sectors of the Russian Fede-
ration has recently been widened.

Unfortunately, the biological industry of our country does
not produce bacteriophages for the needs of veterinary medi-
cine on a large scale, although there is an enormous amount
of factual material and positive examples of their application in
veterinary practice.

The application of bacteriophages for treatment and pre-
vention of infectious diseases of animals and birds has almost
a century of history. The phages were for the first time applied
for the treatment of salmonellosis chickens (pullorosis and
fever) by a French researcher d’Herelle in 1928 and in 1935.
In 1957 Kvesitadze used bacteriophages for the treatment of
salmonellosis calves. In 1949 Sherstobaev, a soviet scientist,
applied bacteriophages for prophylaxis and treatment of es-
cherichiosis piglets.

The gradual fading of the interest in bacteriophages as
therapeutic and prophylactic products in the middle of the last
century was caused by the discovery of antibiotics, and only a
few laboratories and centers continued to work on the release
of new phages and to study the possibility of their practical
application. One of such centers is the department of microbi-
ology, virology, epizootiology and veterinary-sanitary exami-
nation at Ulyanovsk State Agricultural Academy.

The new interest in bacteriophages was raised with the
emergence of multidrug resistance of pathogenic microorgan-
isms to one, two or more antimicrobial agents, as well as with
a negative influence of antibiotics on the organism of animals
and humans.

Nowadays bacteriophages have shown high efficiency in
the fight against infectious diarrhea of bacterial etiology in
young animals and birds. The authors point out the highest
efficiency of phage prophylaxis in comparison with phage
therapy.

There are some published data on the use of bacteriophag-
es in the treatment of mastitis, endometritis, the prevention of
postoperative purulent complications of different animal spe-
cies.

Using the fact that bacteriophages have a narrower spec-
trum of activity compared with antibiotics, many authors have
applied polyvalent phage drugs.

Another promising direction of the practical application of
bacteriophages in veterinary medicine is the indication and the
identification of pathogens in the pathological and biological
material, feed, food and raw materials as well as in other envi-
ronmental objects.

Currently the schemes and the methods of phage prophy-
laxis and phage identification of pathogens for many diseases
(pathogenic enterobacteria, pseudomanasis, bacilli, entero-
cocci, etc.) of mammals, birds and fish have been developed
and tested. The authors demonstrated that these methods
have a great quantity of advantages over the bacteriological
methods: they are less labor intensive, they require less time,
reagents and utensil.

For the successful implementation of bacteriophages in
veterinary practice the production and testing of medical diag-
nostic and preventive biological products on a larger scale is
necessary.
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Development of parameters

of the accelerated identification

of Y. pseudotuberculosis bacteria

by means of indicator bacteriophages

Zhuravskaya N.P., Zolotukhin S.N., Vasilyev D.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

Given the strict genus specificity of selected bacteriophag-
es Yersinia pseudotuberculosis, we developed a scheme for
the isolation and quick identification of the bacterium Y. pseu-
dotuberculosis. In our work we used water, food raw materials,
animal feed, and non-sterilized faeces, contaminated with
Y. pseudotuberculosis at the concentrations of 10%, 104, 103,
102 and 10" microbial cells in 1 ml.

The samples were subjected to a bacteriological analysis
for isolation of Y. pseudotuberculosis using a standard pro-
cedure (the incubation of the material in the enrichment me-
dium, inoculation of selective media, etc.). The Gram-stained
smears from primary broth cultures obtained after from the
colonies typical for Yersinia were analyzed. In case of pres-
ence of small gram-negative rods with rounded ends, not
forming spores and capsules, the isolated cultures were
identified using the bacteriological method and with the help
of Yersinia pseudotuberculosis bacteriophages by the meth-
od of flowing drop.

The presence of a clear zone of lysis with the secondary
growth of phage-resistant microorganisms or without it as well
as the growth of phage plaques on the lawn of particular cul-
ture at the place of application of at least one of two phages
indicates that the examined strain belongs to the species
Y. pseudotuberculosis. The the absence of any lysis signs on
the lawn was interpreted as a negative result.

As a result of the conducted researches it was established
that the concentration of infecting the target bacteria below
10® microbial cells in 1 ml prevents its isolation of bacteria from
the environmental samples, in case faeces analysis the sensi-
tivity of the bacteriological method is drops down to 10° micro-
bial cells in 1 ml due to their heavy contamination by the ac-
companying microflora. In all cases the results of phage
identification of the isolated strains of the bacterium Y. pseu-
dotuberculosis were confirmed by the biochemical profiling of
the isolated cultures.

Experimental data confirm the possibility of identification
of bacteria of the species Yersinia pseudotuberculosis using
indicator Yersinia pseudotuberculosis phages, with the
analysis time reduced from 4 to 2 days compared to the
standars bacteriological protocol with reduced material con-
sumption.

Selection of bacteriophages for indication
of Yersinia pseudotuberculosis

and Yersinia enterocolitica by phage
amplification assay (PAA)

Zhuravskaya N.P.Zolotukhin S.N., Vasilyev D.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

Yersiniosis is the group of infections caused by the bacteria
Yersinia pseudotuberculosis and Yersinia enterocolitica.

Currently the laboratory diagnosis of yersiniosis is based on
bacteriological method, gene diagnostic methods (PCR) and
different variants of ELISA including immunoblot methods. The
bacteriological method includes isolation of the pure pathogen
culture from the sample and its identification using conven-
tional biochemical tests. A typical bacteria isolation scheme for
the Y. enterocolitica and Y. pseudotuberculosis species in-
cludes several steps: incubation of the material in the enrich-
ment medium (cold enrichment), plating on the solid selective
medium, the identification of the biochemical properties of the
isolated cultures. For the maximum efficiency of this method
the sampling should be performed within certain time from
onset of the disease symptoms that is associated with bio-
logical characteristics of pathogens. This fact limits the appli-
cability of the classical bacteriological method for yesrisniosis
diagnostics.

Several indicator bacteriophages were proposed for the
use in clinical practice for the rapid detection and identification
Y. pseudotuberculosis and Y. enterocolitica as well as for de-
tection of these organisms in the objects of the sanitary sur-
veillance. We isolated phages that are active against bacterial
species. We found that the isolated bacteriophages have a
high lytic activity (not less than 10-8 by Appelmans method and
10%-10'° by Gratia titration method), a broad spectrum of lytic
activity and are highly specific. These phages can be used for
rapid indication and identification of Yersinia by the phage
amplification assay (PAA). Using this method we were able
to detect in the test substrate Y. pseudotuberculosis and
Y. enterocolitica bacteria at the concentration of 103 microbial
cells/cm?® within 19-22 hours.

The obtained experimental data allow recommending the
reaction of PAA method for indication of Yersinia pseudotuber-
culosis and Y. enterocolitica pathogens in food raw materials
and foods.

Determination of the optimal temperature
for Yersinia pseudotuberculosis
bacteriophages cultivation

Zhuravskaya N.P., Zolotukhin S.N., Vasilyev D.A.

Ulyanovsk State Agricultural Academy, Ulyanovsk, Russia

According to the literature the optimal temperature of
growth for the bacterial species Y. pseudotuberculosis is in the
range from 25 to 28°C. The necessary step for development
of the the indication of these bacteria using bacteriophage
amplification assay (BAA) was the determination of the opti-

al
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mal temperature for the phage cultivation. For this purpose we
analyzed the lytic activity of pseudotuberculosis phages at dif-
ferent temperature conditions: at 25-28°C and at 37°C.

Determiniation of the optimal temperature for the cultivation
of pseudotuberculosis phages was carried out as follows: the
bacteriophage dilutions (108-10'°) in sterile meat-peptone
broth were prepared. Phage dilutions containing 108-10'°
phage particles per 1 ml were plated using agar overlay
method. Simultaneously the control of culture growth was set
up (without the addition of phage). Plates were incubated in a
thermostat at 25—-28°C and 37°C for 12—-16 hours. Interpre-
tation of results was performed by counting of the negative
phage colonies on the plates.

It was found that the cultivation of the phage at 25-28°C
slightly reduced the phage lytic activity (from 10° to 108) and
had a marked negative effect on the morphology of the nega-
tive colonies: the growth of the hardly visible turbid negative
colonies with the vague edge was observed. At 37°C the
growth of clear transparent phage negative colonies with
smooth, well-defined edges was observed.

The lytic activity of the bacteriophages by the Appelman
method at 25-28°C and 37°C was 10° and 10'° respectively,
and by Gratia method — 102 and 109, respectively.

From the data obtained we can conclude that the optimal
temperature for the Yersinia pseudotuberculosis phage culti-
vation is 37°C.

Optimisation of antibiotic prophylaxis

of wound suppuration using the polyvalent
bacteriophages and immune-directed
therapy

Zubritsky V.F.!, lvashkin A.N.!, Kovalev A.l.2
Krivoshchapov P.G.3, Nizovoy A.V.3, Fominykh E.M.!

"Medical Institute of Postgraduate Medical Education

of Moscow State University of Food Production, Moscow,
Russia;

2l omonosov Moscow State University, Moscow, Russia;
3N.N.Burdenko Chief Military Clinical Hospital, Moscow,
Russia

Widespread of poly-antibiotic-resistant bacteria in surgical
hospitals is one of the major risk factor of postoperative septic
complications. The other reason for such a situation is the in-
crease in the proportion of patients with immune suppressive
states caused by the natural natural (age, ecological state of
the environment) or artificial factors (for instance, in organ
transplantation, as a side effect of cancer chemotherapy).

In recent years, for the preventing and treating of septic
complications the combined phage preparations designed to
destroy such pathogens - “Sekstafag” (production of
“Microgen”) were developed. Previously this preparation was
never used for prevention of the soft tissue post-surgery infec-
tions however it was successfully applied for the treatment of
a number of purulent septic conditions.

On the previous stage of the research, the patients with
purulent septic postoperative complications were examined
and it was detected that for nearly 70% of all patients the
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tests revealed a decrease in the count or functional impair-
ment of lymphocytes or their fractions during the preopera-
tive period. Among the drugs used to correct these immunity
depressive state one can mention the yeast recombinant
interleukin-2, identical to the human protein (“Roncoleukin”
produced by “Biotech” Ltd.). Unlike other drugs used to
correct the lymphocyte deficiency the immunomodulatory
effect of Roncoleukin develops within the day after the admi-
nistration.

This study evaluated the efficacy of bacteriophages and
immunomodulatory therapy for the prevention of post-surgery
septic complications in patients with lower limb amputations.

The study involved 90 patients suffering from atherosclero-
sis obliterans of the lower limbs or diabetic angio-neuropathy
with decompensated ischemia of distal extremities.

Patients were divided into three groups of 30 patients (one
control and two experimental groups). All patients received the
preoperative antibiotic prophylaxis with cefazolin at a dose of
2.0 g intramuscularly 30—40 minutes before the operation. In
the experimental group | patients ingested 20 ml of “Bacte-
riophage Pio polyvalent” twice: for 30-40 minutes prior to
surgery operation and on the 5th day after it. Patients of the
second experimental groups in addition to bacteriophage re-
ceived injections of 50000 ED of Roncoleukin (recombinant
human interleukin-2) 30-40 minutes before the operation and
on the 3rd and 5th days after the surgery.

In the case of the development of a septic inflammation dur-
ing the postoperative period, the bacteriological study of
wound discharge was conducted. The material was collected
in a sterile environment with sterile cotton swab and placed
into the tube with meat-peptone agar.

It was found that 10% of patients (3 patients) of the control
group developed the purulent inflammations of the wound.
Staphylococcus aureus was detected in all the cases in an
amount of 105—107 per 1 g of tissue. The bacteria were resist-
ant to methicillin, cefazolin and sensitive to vancomycin.
In the experimental group | one patient had the suppuration
of the surgical wound, caused by the Escherihia coli associa-
tion present at the level of 10 per 1 g of tissue that was re-
sistance to ampicillin, lincomycin, cefazolin, ciprofloxacin and
sensitive to amikacin, cefepime, vancomycin cefotaxime,
cefoperazone were detected. In the experimental group I
where the antibiotics, bacteriophages and “Roncoleukin”
were used simultaneously no purulent septic complications
were observed.

Characterisation of bacteriophage
cocktail effectively prolonging
the shelf life of chilled fish

Zul’karneev E.R., Aleshkin A.V., Kiseleva |.A.,
Efimova O.G., Rubalskii E.O.

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

The application of the original cocktail of bacteriophages
allowed to increase the shelf life of chilled fish production up to
5 days.
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Objective. Phenotypic and molecular genetic characterisa-
tion of bacteriophages as a part of the auxiliary technological
agents for decontamination of fresh fish.

Materials and methods. Using microbiological (including
electron microscopy) and molecular genetic methods 5 natural
bacteriophage active against the microflora of live Karelian
region hydrobiontes were characterized. The phages were ac-
tive against the target bacteria both in vitro experiments and
while decontamination batch of products. High titer bacteri-
ophage stocks were prepared on the solid medium. The mini-
mal contence of the toxins in the cocktail were achieved by
using affinity chromatography.

Results. Bacteriophage Ah1 of Myoviridae family lysed
87% of strains of Aeromonas hydrophila has a genome of
221 kbp with maximum homology to already known Bacte-
riophage Aeh1 77%, Bacteriophage Pf1, belonging to Podo-
viridae, lysed approximately 80% strains of P. fluorescens, its
genome is about 39 kbp and was homologous to closest rela-
tive phage for not more than 95%. Bacteriophage Cf1 with
171 kbp dsDNA genome is a myovirus family lysing approxi-
mately 64% of Citrobacter freundii strains, it shares homology

with already known Citrobacter phages at the level below
89%. Bacteriophage Ro1 belonging to Myoviridae family lysed
approximately 66% of histamine-producing Raoultella ornithi-
nolytica strains and the its 145 kbp genome sequence differs
from the closest relative phage' for more than 25%. Listeria
phage Lm1 referring to Myoviridae family lysed more than
95% of L. monocytogenes strains, It contained 35 kbp ge-
nomic dsDNA that differs by the sequence from the phages
P35 and P40 for also more than 25%. The titre of the bacteri-
ophage in the pilot production reached 10''-10'2 PFU/ml.

Conclusion. The performed bioinformatic analysis of
phage DNA confirmed that the absence of the pathogenicity
factors and known integrase, transcription repressors or their
homologs in our phages. This fact along with a minimal con-
tent of exo- and endotoxins in the phage preparations guar-
antees the safety of the developed auxiliary technology
agent for decontamination of chilled fish. Phenotypic charac-
terization of phage along with the tests of cocktails while the
processing of production hydrobiontes batch confirmed its
high efficacy against a broad spectrum of the bacterial micro-
flora of live fish.
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FeHOMHbIN aHanu3 ETA-KOHBEPTUPYIOLLMX
6akTepuodcharos Staphylococcus aureus
phiB-7772 v phiB-7774

A6aeB WN.B., Ckps6uH 10.I., Aatnos UN.A.

locynapcTBeHHbIV HayYHbIV LIeHTP NpuKIagHoun
MUKpPOOUMoIorum n 6uotexHonornm, O605eHCK,
Poccwiickas ®enepaymvs

M3BECTHO, YTO NM30reHHas KOHBEPCUS CIY>XWUT OQHUM 13
OCHOBHbIX Crnoco6oB apantauunm Staphylococcus aureus K
oKpy>awLleln cpefe. YMepeHHble 6akTepunodarn S. aureus
cemevictBa Siphoviridae knaccuduumMpyoT COrfacHo nocne-
JoBaTenbHOCTU reHa uHterpassl (Salnt-tvn). Kaxgein Salnt-
TN MMEET OrpaHu4YeHns Mo PacnpoCTPaHEHWUIO CPeau Kio-
HanbHbIX NMHWIA (CC) S. aureus. MNokasaHo, YTO reHbl BUPY-
NEHTHOCTW, KogupyeMble daramm cemenctsa Siphoviridae,
cTporo koppenupytoT ¢ Salnt-Tunamu. Tak, reH skcgonuatme-
Horo TokcuHa A (eta), BegyLuero dpakropa natoreHHoOCTn 3a-
6oneBaHu KOXH, kogupyetcs ETA-kKoHBepTUpyOWNMK 6aK-
Tepuocparamm Salnt1-tuna, ETA-like npodarammn. ETA-like
npodarn nokKanuaylTcs B reHomax Heckonbkmux CC, Hanpu-
mep, CC15, CC109 n CC121, koHBEPTMPYS MX B STUONOIU-
YeCKUM areHT Takux MHEeKUnin, Kak 6ynnesHoe NMneTuro n
CTaPMNOKOKKOBbIM CMHAPOM ownapeHHon koxu (CCOK).
Ons pomunmpytowen B Poccun n B 3anapHorn Espone CC8
ssneHne ETA-koHBepcumn n accoumaumsa ¢ CCOK paHee He
6b1I1 N3BECTHbI.

Mpn paccneposaHun anupgemunyecknx Benbilwek CCOK
B 2013-2014 rr. B LeHTpanbHon Poccun Hamu 6b110 BbisiB-
neHo 3amelleHune TpaguuyuoHHoro ana CCOK wramma
CC15-eta (B-7774) Ha wramm CC8-eta (B-7772). Onpepene-
Hbl MOMTHOreHOMHbIE MOCnenoBaTeNbHOCTU LWTaMMoB B-7772
(LUBK0O0000000) n B-7774 (LJBLO0O000000), B npenenax Ko-
TOPbIX BbIiB/IEHbI NOCNeA0BaTeNbHOCTN NPodaros, KOANPYHO-
LmMX reH eta. Llenbio gaHHOro nccnepgosaHmns ABNsSeTCs cpas-
HUTENbHbIN FeHOMHbIN aHanua nocnefosaTesibHOCTen Mpo-
charos phiB-7772 v phiB-7774, v n3BeCTHbIX NnocfniegoBaTenb-
HocTen ETA-like npocbaros n gpyrux cparos Salnt1-tuna.

OFR wn perynatopHble o6nactn npocharos phiB-7772 un
phiB-7774 onpepeneHbl ¢ nomowibio nporpamm Prodigal,
GeneMarks 1 BPROM. lNpoBeaeH cpaBHUTESbHbIA aHanm3
OCHOBHbIX (PYHKUMOHanbHbIX obnacten phiB-7772 w phiB-
7774. O6cyxaalnTca 0COOEHHOCTN CTPYKTYPbl PETMOHOB, OT-
BETCTBEHHbIX 3a IM30reHNto 1 pennunkaumio. NokasaHa BbICO-
Kas cTeneHb romonorum permoHo phiB-7772 n phiB-7774,
KoOMpyoLmMxX 6enkn XBOCTOBbIX CTPYKTYP M Kancupaa, ¢ no-
cneposartenbHocThio hara phiETAS. BeisaeneHsl cneundmnye-
CKue Bapuauumn B pernmoHe 6aktepuocdparos Salnti-tuna, ko-
avipylolemM 6enku nmManca KNeTKU-Xo3siMHa W TOKCUHBI.
OTmeYeHa 3aBMCUMOCTb NMOCefoBaTeNlbHOCTM CanToB UHTe-
rpaumm npocbaros Salnt1-tuna ot CC.

ApanTtauusa wtamma CC8 K HOBOW 9KONMOrMYeckom HuLle
cBs3aHa C BKNo4eHnem B coctas reHoma ETA-like npodpara.
Cneunduyeckne ocobeHHOCTU reHoma chara phiB-7772
onpenenunn yHUKanbHyt0 BO3MOXHOCTb JIN30reHHOW KOHBEP-
cuu wramma B-7772 (CC8-eta).
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BakTepuocparu: ucropmsa nayyeHus
W NpUMeHeHus
AKumkuH B.T.

HUW peauHgpekTonormm PocrniotpebHansopa, Mocksa;
lNepBbivi MoCKOBCKUY rocyAapCTBeHHbIVi MEAULIMHCKNMA
yHuBepcutet um. M.M.CeveHoBa, MockBa,

Poccwvickas ®enepauyunsi;

LeHTpansHbivi HUW anvpgemuonorum PocnoTpebHaasopa,
Mocksa, Poccwvickasi ®epepayus

Kanagckum cotpygHukoMm WHctutyta [lMactepa (Mapwx)
®envkcom O'Opennem B Hadane 20 Beka Obln 3asOXeHbI
OCHOBbI COBPEMEHHOrO y4eHusi o 6akTepuodparmn. BaxHon
WCTOPUYECKOM Hay4HOW Bexoun ABMsieTca cospaHne Tudnuc-
cKoro 6akTepuonornyeckoro uHctutyta (1923 r.), B koTopom
6bInN pa3paboTaHbl, OCYLLECTBEHbI U pacnpoCTPaHeHb! Teo-
pua 1 NpakTuka npumeHeHuns 6aktepmodaros B CCCP, no-
cnegytouiem B Poccun n mype B Lenom.

CerofgHsi ONbIT Hay4YHOro U MPaKTUYECKOro MPUMEHEHUs
6akTepuodaros B Poccun coctaenset okono 100 net. B 30—
40-e rogbl ABaguaToro Beka paspabartbiBanvcb MeTodbl u
Ccnoco6bl haronpounakTukM AOU3EHTEPUN U BPIOLLIHOIO
TMdha. B 3T10T e nepuog 6binu paspaboTaHbl 6akTepuodaru
NPOTMB OCHOBHbLIX BO36yaUTENEn rHOMHO-BOCMANUTENbHbIX
MHOEKLMI: CTadUITOKOKKOBbIA, CTPENTOKOKKOBBINA, KOMK-,
NPOTENHbIA N CUHErHOWHbIW, MO3BONUBLLUNE MPUMEHATb UX
B XVPYPrm4ecKomr NpakTuke Ans feyeHns rHoMHbIX NpoLeccoB
1 NocneonepaLyoHHbIX OCIIOXHEHWIA.

K Hauvany 90-x rogos 20 Beka B CBSi3W C POCTOM 3Hauu-
MOCTM NPO6IEMbl PE3NCTEHTHOCTU MUKPOOPraHM3MOB K aH-
TMOBMOTMKaM paclimpunack 061acTb NPUMEHEHUs npenapa-
TOB 6aKTepnodaros, X CTann akTMBHO NPUMEHSATL ANs feye-
HUA PasfnnyHbIX FHOMHO-BOCNANUTENbHBLIX 3aboneBaHuin u
OCIIOXXHEHWUI B XMPYPrm4ecKom NpakTukKe, MMHEKOOorMn 1 aky-
LuepcTBe, yponornm, otanbmonorum, CtToMaTonormm u gpy-
rmx o6nacTax MeguLMHbI.

B 20 n 21 Bekax npMmMeHeHue 6akTeprogdaros B anngemu-
Yeckux ovarax MHQEKUWIA, CBA3aHHbIX C OKa3aHneMm meau-
uunHckor nomowmn (MCMIM), 6bino BbICOKOI(PEKTUBHO 1 O0-
KYMEHTUPOBAHO MHOIMMU POCCUNCKUMK nccrnegoBaTensiMm —
npeacTaBUTENs MU Pa3fiMyHbIX OTEHECTBEHHbIX 3NVOEMMOIO-
rndeckunx wkon (rr. Kemeposo, CaHkT-leTepbypra, Mocksbl,
HwxHero Hoeropoga, Yobi, Xabaposcka u gp.).

B HacTosilee Bpems 6aktepuodharm B Poccum akTmBHO
MCMOSb3YIOTCA B LEnsaX NeYeHnss 1 NpodunakTMku LUMPOKO
pacnpoCTpaHeHHbIX HO30MOrMYecKnx opM UHEKLMIA,
BK/I0YasA CTPENTOKOKKOBYIO, CTadUIIOKOKKOBYIO, AU3EHTe-
puvio, canbMOHeNNe3 1 LUMPOKMIA KOMMIEKC PasfinyHbIX HO30-
KOMMarnbHbIX UHeKumiA. Bo MHOrom, akTMBHOE MCMONb30Ba-
Hne 6akTepmnodaroB ONPeaenseTca UX YHWKanbHbIMW CBOWM-
CTBaMu: BbICOKAs 3(PHEKTUBHOCTb NMPUMEHEHUsI B OTHOLLE-
HUM MHOTMMX MUKPOOPraHn3moB, COMocTaBumasi ¢ aHTUbuo-
TMKamMK, 3PPEKTUBHOCTb B OTHOLLEHUN AHTUOBUMOTUKOPE3N-
CTEHTHbIX LUTAMMOB MUKPOOPraHM3MOB, SBSIOLLMXCA BO36Y-
ontenamm MCMI, coBMeCTUMOCTb NMPUMEHEHUSI C JNOObLIMU
NleKapCTBeHHbIMW CcpefcTBamMu, OHU He yrHetaroT COOCTBEH-
HYI0 MUKPOMOIIOPY HENOBEKA, HE TOKCUYHbI, HE PEaKTOreHHbI.

B nocnegHee pecaTunetve cTanu NosiBASTLCA U MNepBble
nyénukaummn onbita npumMeHeHus 6aktepuodaros B CLUA u



BakTepuodaru: TeopeTuieckune 1 npakTUHeCKNe acnekTbl NPUMEHEHUS B MeAULMHE, BETEPUHAPUMN U MULLEBON NPOMBILLIIEHHOCTY

oTAenbHbIX cTpaHax EBporbl. YuntbiBas akTUBHbLIA UHTEPEC U
nonynapHOCTbL UCMOMb30BaHUA BpavaMu-creymanmcTamm
nevyebHo-NpodunakTMYeckKMx npenapartos 6akTepuodaros,
paclumMpeHne criekTpa pasnuyHbiXx OpM UX MPUMEHEHUS,
onpepensaeMoro nNpakTMYecKMMmn nNoTpebHOCTAMU COBPEMEH-
HOM MeauLMHbI, B 6nvkaniume rogbl MOXHO NpOorHo3nposarb
3HAYUTENbHBIA POCT HaY4HbIX U3bICKAHUA B fAHHOW 06nacTu
1 yBenuyeHue o6bemMa npumeHeHns 6aktepmodaros He Tonb-
ko B Poccuu, HO 1 3a py6exoMm.

OueHKa anuaemMnonornyeckomn
adpcpekTUBHOCTU GaKTepuocparos

ANsA NpohUNaKkTUK1 CTPENTOKOKKOBbIX
M Apyrux 6aKtepuanbHbIX UHPEKLMIA
AblXaTeNbHbIX NyTEW B OPraHM30BaHHbIX
KonneKTusBax

AxkumkuH B.I'.', AnumoB A.B.2, Nonsikos B.C.2

"HUW pnesunHgpekTonormm PocrniotpebHaz3opa, Mocksa,
Poccwickaa ®enepauus;

2HNW BupycHbix nHekumii PocrioTpebHagsopa,
ExkatepuHbypr, Poccuiickas @egepauyvisi;

31026-1i UeHTp rocynapcTBEHHOro0 CaHUTapHO-
anugemuonornyeckoro Hagsopa MuHob6opoHsl Poccun,
EkarepuHbypr, Poccwiickas ®@egnepauyms

OcTpble 60ne3HN OpraHoB AbIXaHWs CTPErnTOKOKKOBOM
3TMOMOMMM B HacTosLLiee BPeMS ABNSAIOTCA OOHOM U3 caMbiX
aKTyanbHbIX NPo6nem Ans BOEHHOW MeAMLUVMHbI B CBSI3U C Bbl-
COKUM YpOBHEM 3a60/1€BAaEMOCTN BOEHHOCYXaLLIX.

BakTeprodarn — 3T0 COBPEMEHHas anbTepHaTvBa aHTu-
6notnkam. OCo6eHHO B Tex Criydasix, korga NpUMeHeHve aH-
TMONOTUKOB 3aTPYAHEHO.

Llenbto paboTbl 6bla oueHKa 3NMAEMUONOrnyeckon ag-
heKTUBHOCTN MpUMeHeHNs 6akTepnodaros (CTPEnTOKOKKO-
BOro, CTapMIOKOKKOBOro, NnobakTepuodara nonmsaneHTHo-
ro) Ans npoUNakTMKM OCTPbIX PECMMPATOPHbBIX MHMEKLMNA
6aKTepuasnibHOM 3TUONOrMM B OPraHM30BaHHbIX KOMJIEKTUBax
B Nepuof Ux oopMmnpoBaHus.

Matepuanbl 1 metoabl. OueHKY 3nN1OEMMONOrnyYecKon
apheKTUBHOCTY 6akTeprogaros ocyLLEeCTBAANN NO ABYM Ha-
npasfieHNsIM: MUKPOBMNOSIOrMHECKOE U 3MMOEMMNOSIOTNHECKOE.

Mukpo6buonornyeckne muccnegosaHus — gMHaMmMka usme-
HEeHWA MMKPOBHOIo nensaxa y BOEHHOCNY>XaLlmMX OCHOBHOW 1
KOHTPOMbHOW rpynn A0 M MOCne MpUMEHeHUs NpodunakTym-
YeCKUX CPefcTB. INUOEMMUONOrnyeckyto adeKTUBHOCTb
NpUMeHeHns 6akTepnodaroB OLEHMBAaNM MNyTeM aHanuaa
NPOSIBNEHWI 3MMOEMUYECKOrO npoLecca 3aboneBaeMocTu
TOH3MNNUTaMM (U APYruMn GONE3HAMW OpPraHoB AblXaHus
6akTepranbHOW 3TUONOrnN) B OMbITHON U KOHTPOSLHOW rpyn-
nax Ao u nocne nNpUMEHeHUs NPOMUNaKTUYECKUX CPencTB.
B nccneposaHum npuHumanu yyactme 510 30opoBbIX BOEH-
HOCHY>XaLmX (MY>XHUH).

Pesynbratel 1 obcyxaeHne. B cTpykType BblIOENEHHbIX
KynbTyp (OO npumeHeHus 6akTepuodaroB) npeobnaganu
CTPENTOKOKKN — 76,9%, B T.4. Str. pneumoniae — 47,7%,
Str. pyogenes — 29,2%. S. aureus Bbigensasncs B 23,1% cnyya-
eB. Hanbonbluyio ahdheKkTMBHOCTb MoKasan CTPenTOKOKKO-

Bbli 6akTepuoddar, nocne nNpouNakTU4YeCcKoro Kypca KoTo-
poro, KOnMM4ecTBO BbIfENIEHHbIX CTPENTOKOKKOB YMEHbLUU-
nock B 2,4 pa3sa, a ypoBeHb 3a60/1€BaeMOCTU TOH3UMUTaMU
n OP3 6akTepuanbHom aTnonorumn cHnauncs B 1,8 n 3,0 pasa
COOTBETCTBEHHO.

Takum obpas3om, NpUMeHeHne 6aktepunodaros B Lensx
npounakTukM MnpocTygHon 3aboneBaemMoCcTu Bbi3biBaeT
3pheKkT caHaunm opraHM30BaHHOrO BOMHCKOIO KOJIEKTU-
Ba. B pesynerare MecTHOro fencTema Ha MUKPOQIIopy Ho-
COrNMOTKM HapyLuaeTcs LMPKyNaums B KOnnekTuee Bo306yam-
Tenen npocTyOHbIX 3a60feBaHNn KOKKOBOW 3TUOSMOMMM.
Kak cnepcteue TeM cambiM TOpMO3UTCH hOpMUpOBaHue
3MMAEeMMOSIOrM4ecKoro wramma obycnasnmearoLLero rpyn-
nosy 3aboneBaeMoCTb BOeHHocnyxawux. lNpumeHeHne
6akTepuoaros sBNSeTCA COBPEMEHHbIM HanpaBfeHUEM
NPoPUNaKTUKN MHPEKUMOHHbIX 60Ne3HeN CTPENTOKOKKO-
BOW 3TMOMOrNN B OPraHM30BaHHbIX KOMEeKTMBax BOEHHOC-
ny>xaLymx.

OnbIT COBMECTHOro NpuMeHeHust
WMMYHHOIO N1aKTOrno6ynmHa

n 6aktepuodhara pna neyeHus
3KCNepuMeHTanbHOro canbMoHesnnesa

AnekcaHuHa H.B., Mouceea O.B., firoBkuH J.A.

Poctosckui HIW mukpobuonorum v napasutosnorum
PocriotpebHagsopa, Poctos-Ha-[oHy, Poccuiickas ®epepauyms

Llenbto faHHOro nccrepgoBaHus SiIBUNOCh M3YYEHUe aHTu-
6aKTepuanbHoOn 3hPEeKTUBHOCTU COBMECTHOrO NMPUMEHeHUs
WMMYHHOIO NakTornobynuHa U canbMOHeN1e3HOro 6akrepu-
odhara Mpu neYeHnn 3KCNEepUMEHTaNbHOro casibMOHennesa
Y MbILLIEN.

OKCnepuMeHTanbHy0 CallbMOHENMNE3HYI0 MH(EKLUMIO BOC-
Npon3BOAMAN MYyTEM OJHOKPATHOrO MHTparacTpansHOro Bee-
Adenus 2 LD50 cyTo4Hom arapoBow KyneTtypsl S. typhimurium.
JK1BOTHbIE 6bINMN pasfeneHbl Ha YeTbipe rpynMbl Mo Xapak-
Tepy nevenus. lpenapatbl BBOAUAM MbIaM MepopanbHO
C NOMOLLIbIO 30HAA Yepe3 CYyTKM Mocrie 3apaXkeHns B TeYeHne
7 OHen. Mpu “3ydeHUM COBMECTHOro fevyebHOro OencTBus
nakrornobynuvHa un 6aktepuodara oco6oe 3HadyeHue npuaa-
BanuM CpoKaMm 3NMMUHaLMn BO36yauUTENs U3 OPraHoB >XUBOT-
HbIX. AHanM3 MOflyYeHHbIX AaHHbIX NoKasas, 4YTo BO BCEX
yeTblpex rpynnax BbiiBeHa NONOXUTeNbHas AMHaMUKa Bbl-
BeJeHus 13 opraHmsama Mbiwen Bo3byauTtensa. B rpynnax
XXMBOTHBbIX, MOMyYaBLLMX 06a npenapaTa, aNMMUHaLmsa casb-
MOHenNbl N3 opraHoB npoucxoguna B 1,5 pasa 6bicTpee, Yem
B KOHTPOMbHbIX rpynnax Mbiwen. OGHOBPEMEHHO B OMbITHbIX
rpynnax yxe Ha TpeTbW CyTKM NleYeHus npenaparamu BbIsiB-
NEHO CTaTUCTUYECKN [OCTOBEPHOE CHWXEHWe Konuyectsa
S. typhimurium B cOQEPXNUMOM TONCTOr0 KULLIEYHUKA XXNBOT-
HbIX. B npouecce nccnenosaHnsa yCTaHOBAEHO, YTO MPUMEHe-
HVe Ons JNIeYEeHUs XMBOTHBIX UMMYHHbIX NaKTOr106ynMHOB
B COYETaHUM C canbMOHEeNNe3HbIM 6aKkTepnodarom B Teye-
HVe 7 OHeW yMeHbLUano TSXeCTb U ONUTENIbHOCTb TeYeHus
3a60neBaHns 1 6NI0KMPOBAno JanbHewnLlee pa3BmuTne NHgeK-
LMOHHOrO npouecca, Ccnoco6CTBoBano 3PHEeKTUBHOMY WU
6bICTPOMY OHULLIEHMIO OPraHM3mMa XWBOTHbIX OT BO3OyauTens
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MHPEKLMM, MOBBILLANO CTEeNeHb BbIKMBAEMOCTU MbILLEN.
MonyyeHHble B X0e 3KCNepuUMeHTa [aHHble MO3BOMNSOT che-
naTb BbIBOA O LIeIeCO06Pa3HOCTU COBMECTHOIO MPUMEHEHWS!
npenapaToB MMMYHHbIX JIaKTOrMOGYNMHOB U 6akTepnodaros
LJ151 NIeYEHUs1 OCTPbIX KMLLIEYHbIX MHEKLMIA, BbI3BAHHbIX aH-
TUGUOTUKOYCTONYMBBLIMM LUTAMMAMU CarlbMOHENS.

AHanuns reHoma 6aktepuocpara
Propionibacterium acnes al-14

AnekceeBa A.E., AnbxoBckui C.B., BpycHuruHa H.®.

Hwxeropogckmi HAW anvgemumonorum n Mukpobunonorim
mm. akag. N.H.brnoxuHov PocrioTpebHansopa, HmkHui
Hosropoga, Poccuvickasi ®egepauyus

Llenb pa6oTbl — xapakTepucTnKa reHoma HOBOro YMepeH-
Horo 6aktepuodpara Propionibacterium phage PA1-14, o6Ha-
PY>XE€HHOro Npu aHanuae pe3ynbTaToB NOSIHOreHOMHOro Cek-
BEHMpoBaHuA Wtamma Propionibacterium acnes A1-14.

lMonHoreHoMHoOe cekBeHMpoBaHWe NPOBOAUIM Ha Npuéope
MiSeq, ona nogrotoBkn [OHK-6m6nnotek ucnonb3oBanu
Habop Nextera XT. C noOMOLLbIO NPOrPaMMHOro o6ecrneyeHus
CLC Genomics Workbench 5.5 (CLC bio, CLLUA) ocyLiecTtens-
NN BblpaBHMBAHME U COOPKY HYKIEOTUAHbIX NOCnefoBartesb-
HocTen de novo. [eHOM aHHOTMpOBaNM C UCMONb30BaHMEM
cepsepa RAST.

B pesynetate BbipaBHMBaHWA M 0ObLEAUHEHMS MOMy4eHa
HyKneoTugHasa nocnegoBaTesibHOCTb AnnHon 29407 n.o.
Cc ypoBHeM nokpbiTns 25000. Yucno Ll map coctasun
58,85%. lMpu aHHOTMPOBaHMKM ObINO YCTAHOBIIEHO Hanu4yue
45 6enok Kogupylowmx nocnegosaTtenibHocTen, 31 U3 HUX —
KOOMPYIOT rMnoTeTnyYeckne 6enku, MyHKUUS KOTOPbIX Hens-
BECTHA.

BakTtepuodpar Propionibacterium phage PA1-14 oTHocutcs
K cemenctsy Syphoviridae, ycTtaHOBNeHO, 4YTO B cOCTase
reHoma MpuUCYTCTBYIOT TeHbl, OETEPMUHUPYIOLLME CUHTE3 U
cOopKy 6ESIKOB Kancupa M XBOCTOBOrO OTPOCTKA, pernsvka-
umto OHK, a Takxe reHbl, OTBETCTBEHHbIE 3a NIN3UC CTEHKU
xo3suvHa. Npwn nocese witamma Propionibacterium acnes A1-14
MEeTOAOM arapoBbix cnoes no pauma, obpasoBaHne HeraTue-
HbIX 6NALIEeK He Habn[anocb, CBMAETENbCTBYA O TOM, YTO
ncenepyembli 6akTepuodar He ABnseTca nuTn4eckum. B re-
Home Propionibacterium phage PA1-14 He o6Hapy>XeHbl reHbl
MHTEerpasbl U ee penpeccopa, OTBETCTBEHHble 3a BCTpau-
BaHne [HK 6akTtepuocdhara B reHOM KIETKU-XO35IMHA, YTO
cornacyetcs C AgaHHbiMy nutepaTypbl. [o-sBugumomy, OHK
6akTepmodara coxpaHseTcs B KneTkax 6akTtepuanbHOn
KYNbTYPbI-X035IMHA B BUAE BHEXPOMOCOMHOM eAUHULbI.

Mo gaHHbIM NUTEpaTypbl 3TO CBOWCTBO SBMAETCHA Xapak-
TEPHbIM 0N BCEX M3Y4YeHHbIX 6GakTepuodaros Propioni-
bacterium acnes, KOTOpbI€ YTPaTUN reHHbIN MOAYNb, OTBET-
CTBEHHbIV 33 UHTErpaumio B reHOM X03siMHa.

VlHHOBaLWIOHHbIe HanpaBneHunsa
ucnonb3oBaHnAa 6akTepuocparoB B cchepe
CaHUTapHo-anunaeMmunonorn4yeckoro
6naronony4umsa HaceneHus Poccumnckomn
denepauyun

AnewkuH A.B.', CBeTtou 3.A.2, BonoxaHues H.B.2,

KuceneBa WU.A.', Py6anbckun E.O.', EpwoBa O.H.3,
HoBukosa J1..!

"Mockosckmvi HVIW anugemuonorum v Mukpobumosnormm

um. I".H.Mabpuyesckoro PocrniotpebHansopa, MockBa,
Poccwickas ®enepauyunsi;

2l'ocy[apCTBEHHBIV HayYHbIV LEHTP NpUKNaaHoun
MUKpOBUoOsiormn u buotexHonornm PocrioTpebHaasopa,
O6orneHck, Pocewiickass ®epepaymsi;

SHUWN nevipoxupyprim um. akag. H.H.BypreHko MuH3gpaBsa
Poccumn, MockBa, Pocewiickass @enepauyms

Bnepsble B P® Ha OCHOBE OpUrMHarbHbLIX BUPYNEHTHbLIX
LITaMMOB 6akTepuodaros, akTUBHbIX B OTHOLLEHMW BO36YAU-
Tenen NHAEKUMI, nepeparoLLmMxcs NULLEBLIM MyTeM, CBA3aH-
HbIX C OKasaHuem MeOVLMHCKOW NOMOLUM W pada [pyrux,
co3faHbl HOBble KaTeropuv CpefcTs, paspaboTaHa TexHONo-
rMs X NosnyyeHus, BHeApeHbl npouenypbl oLeHkn 6esonac-
HOCTW 6aKkTepuogdaros, BKoYaloLmne MUKPOOBUONOrnyeckme,
6MOXMIMNHECKNE N MOMNEKYNSIPHO-reHETUYECKNE TeCTbl, a Tak-
e UCMbITaHUA Ha NTabopaTopPHbIX XXNBOTHBIX Y OrPaHNYEHHbIE
KN1HU4eckune nccneposaHus. NpodunakTmyeckoe Ncnonb3o-
BaHve paspaboTaHHbIX parocofepXallmx npoayKkToB B Me-
OVLMHCKOW, NULLEBOK, napdoMepHO-KOCMETUYECKON U OpY-
rMx oTpacnsix HapogHoro xossancrTea P® no3BonuT CHU3UTL
pUCK pasBuTUS CnopaguMyeckmx Criy4aeB M BCMbILLEK COLM-
arbHO-3HaYUMbIX MHAEKUMOHHBIX 3aboneBaHui 6akTepuanb-
HOW 3TMOSIOTNN.

N'ymopasnbHbIA UMMYHHbIA OTBET Ha
6akTepuocharu B oueHke achchpeKTUBHOCTU
3HTepanbHou charotepanum

AnewxkwuH B.A.', HoBukoBa J1.W1.', BoukapeBa C.C.',
AnewxkwuH A.B.', Epwosa O.H.2, Kucenesa N1.A.",
3ynbkapHeeB 3.P.!

"Mockosckmi HUW snugemuonorum v MMKpoomonorum

um. I.H.Mabpu4eBckoro PocrioTpebHaasopa, Mocksa,
Poccwickaa ®enepauyums;

2HUN Hevipoxupyprim um. akag. H.H.bypaeHko MuH3aapasa
Poccumn, MockBa, Pocewiickasi ®egepauyms

B HacTosiLlee Bpems Bce 6onee 3HAYUMMOW CTaHOBUTCS
npo6nema LUMPOKOro PacrnpocTpaHeHUs aHTUOUNOTUKOPe3U-
CTEHTLIX LUTAMMOB 6aKTepui, peLunTb KOTOPYH BO3MOXHO,
3aMeHsin  aHTMO6MOTUKM npenapatamMmyn 6akTepuodaros.
He cmoTpa Ha TO, 4TO haroTepanus nepexusaeT BTOpoe
poXxpeHue, He CyLLecTBYEeT eAnHOro anroputma nposefeHns
Takow Tepanuw, pesynesTarthl, Nofy4eHHble Ha 60sbHbIX, NPo-
TMBOpPE4MBbI, & KIIMHWYECKaa KapTWHa He Bcerga COOTBET-
CTBYeT MMKpoO6Uuonornyeckum daHHbiM. OueHvBas addek-
TUBHOCTb KIIMHNYECKOro NPUMEHEeHUst haroB C TOYKM 3peHunst
JokasaTenbHOW MeauUMHbl, Heo6XxoAMMO Yy4MTbliBaTb BO3-



BakTepuodaru: TeopeTuieckune 1 npakTUHeCKNe acnekTbl NPUMEHEHUS B MeAULMHE, BETEPUHAPUMN U MULLEBON NPOMBILLIIEHHOCTY

MOXHbI OTBET UMMYHHOW CUCTEMbI Ha 6akTepuodaru, Tem
60ree 4YTO AaHHbIX NO 3TOW Npo6nemMe B nuTepaType npakTu-
Yeckn He nmeeTcs. B ¢BA3M ¢ 3TuMM, Lenb paboTbl 3akioya-
nacb B U3y4eHUN rymopasibHOro MMMYHHOIO OTBEeTa Ha 6ak-
Tepuograry Ha hoHe COOTBETCTBYIOLLEN Tepanuu y onepupo-
BaHHbIX 60/bHbIX, HAXOOALLMXCS B NOCTOMNEPaLMOHHOM Nepu-
ofie, OTArOLLEHHOM NPUCOEONHMBLLENCH BHYTPUOONbHUYHON
NHMDEKLUMEN, PE3NCTEHTHON K aHTUOBNOTUKAM.

[ns BbINONHEHWA NOCTaBMEHHOW Lenu 6bIfiv CKOHCTPYNPO-
BaHbl WMMYHOEPMEHTHbIE TECT-CUMCTEMbI, MO3BONAOLLME
YyCTaHOBUTb Hanmuve cooTBeTcTByoWmMX IgG-aHTuTen B Cbi-
BOPOTKE KPOBW UMK 0601 6UONOrM4eCcKom XUOKocTu naum-
eHTa. [na paboTbl 66111 UCNONb30BaHblI KaK KOMMepYeckme
peareHTbl, Tak U peareHTbl, NPUroTOBNEHHbIE B nabopartop-
HbIX YCNOBUSX. Tak, B YaCTHOCTM, 6bINK NONy4YeHbl KPONYbn
MoHocneundryeckKne aHTUCBLIBOPOTKU K 6akTepuodaram,
Crneum@unyHOCTb KOTOPbIX Gbina goka3aHa MeTogoM MMMYHO-
npeumnuTaummn no OyxXTepnoHn 1 B peakuumn HemTpanuaauum
tharonuaara.

AHTUreH (6akTepuocpar) copbrmpoBanu B fiyHKax noavcTu-
POOBOro MnaHLleTa, 3aTemM B JlYHKM BHOCUIN UCCIeayeMbli
obpasel, a cBA3aBLIMecs ¢ aHTureHom IgG-aHtTutena BbisB-
nanmM ¢ nomMoLLbio koHbtoraTta Protein A-Peroxidase (Sigma).
Bbi60p KoHBbIOraTa 6bin 06ycrioBnieH cnoco6HocThio Protein A
B3aMmopencTBoBaTh € IgG pasHbix BUOOB XMBOTHbIX. CKOH-
CTPyMpOBaHHbIE TeCT-CUCTeMbl Oblina anpobupoBaHbl Npu
aHanmae IgG-aHTUTEN K COOTBETCTBYIOLWNM HakTepuodaram
B CbIBOPOTKAX, MOSy4EHHbIX OT HEMMMYHU3NPOBAaHbIX U UM-
MYHU3MPOBAHHBIX KPOSIMKOB, & TakXe B CbIBOPOTKAx KPOBW
3[0POBbIX 4OOPOBOMLLEB, MPUHUMABLLMX U HE MPUHUMABLLINX
6akTepuodar per os. B ganbHenwem 6b11 NpoBeaeHbl Uc-
CrnefoBaHvsA Mo aHanuady rymopasnbHOro MMMYHHOroO oTBeTa
Ha 6aktepuodarn y 60MbHbIX, NOATBEPAUBLUME HEO6XOAM-
MOCTb AeTekuun cootseTcTByowmx IgG-aHtuten ansa onpe-
[efleHns LUTaMMOBOro coctasa npenaparos npv NpoBeaeHUm
MOBTOPHOrO Kypca dharotepanuu.

Ponb Tononoruu n pensinkoHHoOu
cTtpykTypbl AHK y knetok E. coli

B JIN30reHUn U BUPYNIEHTHOM LuKne
oH-[1HK 6akTepuocparos phiX174 u 197

AnewkuH I'.U., CmenkoBa O.WU.,
Mapkos A.I., Pycuna O.10., BopoHuHa O.J1.,
[o6pbiHuHa O.10., Bonbwakosa T.H.

beneparsibHbIVi HayYHO-UCCIE[0BaTeIbCKU LIEHTP
AMUAEMUOIITN U MUKPOBUOIOrN YM. NOYETHOIMO
akag. H.®.ramanen MuHsgpasa Poccun, MockBa,
Poccwiickas ®enepayus

BupyneHTtHble oH-[HK 6aktepnodarun phiX174 v le7 cno-
CO6HbI K Nn3oreHnn y 6aktepuii pogos Escherichia, Shigella,
Salmonella. Co4eTtaHue nusuca nonynsauum E. coli aTnmn da-
ramMu C rMoBbILLEHHOM 4YacTOTON UX NIM30reHUU B CMOHTaHHbIX
MyTaHTax perynatopHon ®TC-cuctemsbl (Pts) n Tonomsome-
pas Il (NalR) o6orawiaeT nonynsumMm nM3oreHamm aTux MyTaH-
TOB, CMOCOGHBLIMU UBMEHSATL CKOPOCTb POCTa, NATOreHHOCTb U
aHTUOMOTMKOPE3NCTEHTHOCTL 6akTepuin. CornacHo mHTerpa-

LMOHHO-pennnkaTuBHon mogenu nusoreHuns phixX174, lo7
y E. coli npoucxogut 3a cyeT nHterpaummn oH-AHK darosbix
reHOMOB B 001acTM TepMUHALMM pennkauum XpOMOCOMbI
W1 Nnasmng, To eCcTb B CTPYKTYPY pennmkoHa. Hacnepgosaxve
reHOMOB B 3TOM CanTe WU UX paspeLleHne U Ha4vano Bupy-
NEHTHOro uMkKna aros 3aBUCUT OT aKTUBHOCTU 6akTepuasb-
Hbix XerCD renvkas, Tononsomepas Il n gpyrux 6enkos, ns-
MeHsowmx Tononoruno JHK.

Llenb pa6oTbl. BbIsiCHUTL BAMSHME MyTauuii B reHax yka-
3aHHbIX 6eMKOB Ha NI30reHUIO N BUPYNEHTHbIN LMK phiX174,
o7y E. coli. YcTaHOBUTb OCO6EHHOCTW YKa3aHHbIX MPOLIECCOB
B KNeTKax C pasfuyHon pennmkoHHoM cTpykTypon OHK.

Matepuanbl u meToabl. [onyyeHa Konnekuus LWTaMmmMoB C
MyTaumsamum B reHax OHK rupasbl, Tononsomepassl IV, OHK
renvkas. CKOHCTPyMpOBaHbI LUTAMMbl C COBMELLIEHNEM XPO-
MOCOMHbIX U NiasMugHbIX pennvkoHos. CpaBHMBanu yacTo-
Tbl MHOYKLMN TM3OrEHOB U TUTPOBaHWA (haroe Ha MyTaHTax v
MCXOOHbIX KneTkax E. coli, Ha wtaMmmax, oTrmyaroLmxcs pe-
MIIMKOHHOW CTPYKTYPOW KNETKWN.

Pesynbratbl. YcTaHOBMNEHO, 4TO MyTaumm B reHax AHK
rupasbl, Tonondomepassbl IV npusogar k 2—10 KpaTHOMY CHU-
XeHuto TuTpoB phiX174, 1g7. COOTBETCTBEHHO, ¥ MYTaHTOB
BO3pacTaeT TUTp nm3oreHoB. COBMELLEHE MyTaLuii B reHax
OHK rupasbl, Tononsomepass! IV ¢ MyTauusimm B reHe pena-
paumm n pekombuHauum OHK recA, npmBoguT K MHrMOGMLMN
BMPYNEHTHOro umkna dparos. MyTaumm B reHax renvkas
DnaA, UvrD, obecnedmBarolmx pasfnmyHble TUMbl pensvka-
umm OHK, cHmwkann 3peKTMBHOCTL TUTPOBaHMA (daros.
CoBMelLLeHNe B KNeTKe pernyimkoHa XpOMOCOMbI C KOHbIOra-
LUMOHHbIMK pennukoHamu HfrH, nnaamug F+, pKM101 cHmxa-
€T TUTPbI haroB B 2—6 pas.

BbiBogbl. V1ameHeHne Tononorum AHK pennvkoHos E. coli
urpaeT peLuaroLLyo ponb B 3PGEKTUBHOCTU IU3OTEHUN UK
BUPYNEeHTHOro umkna caros phiX174, lo7.

Pa3paboTka BA3KO-MaCTUYHbIX
neKkapcTBeHHbIX chopm 6akTepuocaros

AHypoBa M.H.', AnewkwuH A.B.2, BaxpywuHa E.O.',
Kucenesa U.A.2, Boukapesa C.C.2, 3ynbkapHees 3.P.2

"MepBbivi MOCKOBCKMI rocy[apCTBEHHbIV MeaNLNHCKNIA
yHuBepeutet um. M.M.CeveHoBa, MockBa,

Poccwickaa ®enepauyums;

2Mockosckmi HUW snugemuonorum v MUKpoomonormm
um. I.H.MabpuveBckoro PocrioTpebHaasopa, Mocksa,
Poccwvickaa ®epepauus

AKTyarnbHOCTb pa3paboTKM HOBbIX fleKapCTBEHHbLIX (HOPM
6aKkTepuodaros o6ycnoBneHa HeO6X0AMMOCTbIO NOBbILLEHUS
KOMMJI2EHTHOCTN NedeHnst N 3pPeKTUBHOCTU papmakoTepa-
N Npu NPUMEHeHNN OaHHOW rpynrbl NpenaparoB BHe cTa-
LuoHapa.

Lenbio pgaHHOM paboTbl sBnseTcsa paspaboTka HOBbIX
BA3SKO-MNACTMYHbIX JIEKAPCTBEHHBLIX (DOPM KOMOMHMPOBAH-
HoW cy6CcTaHumMmn 6aKkTepnodaros.

Matepuanbl u metoabl. O6LEKTOM UCCIIe[OBaHUA ABMS-
eTCcA NnekapcTBeHHasa cybcTaHuus, npegcraBnsiolias cobom
KOKTeWnnb 6akTepuodaroB. B ka4ecTBe OCHOBbI A5 nony4e-
HWUA Cynno3nTOpMEB WU3y4ann BO3MOXHOCTb MPUMEHEHUS:

al
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Witepsol mapok H, W-35 (Cremer Oleo); B Ka4ecTBe amyJsibra-
TopoB — nonmcop6at-80 (BASF), amynbratop T-2 (JlackpadT).
Monyyanu skcnepuMeHTasbHble 06pasLbl Cynno3nuTopreBs Mo
CTaHOapTHON TEXHOMOrMYeckon cxeme. TexHonormyeckune
XapaKTepuUCTUKN CYMno3UTOPUEB W3y4Yanu Ha aHanutude-
ckom o6opygosaHun ERWEKA: TecTep TO4KM nnaBneHus
SSP, Tectep pacnagaemoctn ST 32, TecTep onpepeneHus
BpemeHu rnonHon aedopmanmmn RM 30.

Pesynbratbl. Kputnyeckmm napameTpoM TEXHOMOMMUN Cyn-
no3uTopueB fBMAETCA Crnoco6 BBEAEHUS JeKapCTBEHHOMU
Cy6CTaHUuM B COCTaB CYMNMO3UTOPHOW MaccChbl: KOMOUHUPO-
BaHHyI0 cybcTaHuuio 6akTepuodaros BBOAWIU B BUAe pac-
TBOpa W NO TUMNy cycneH3un. NokasaHo OTCyTCTBUE BAUAHUSA
cnoco6a BBeJeHUs OeNCTBYIOLLEro BeLLLeCTBa Ha nokasaTtenu
KayecTBa fiekapcTBeHHON hopmbl. O6pas3ubl Ha OCHOBeE
Witepsol H n W-35 ¢ ucnomnb3osaHvem smyneratopa T-2
nmenu Bpems pacnagaemoctu 6onee 30 MVH, Bpems MOSIHON
fedopmauun B HTepsarne oT 15 go 25 MuH, To4ka nnasre-
Hus — 38°C + 0,5, 4TO He COOTBETCTBYET TPEO6OBAHUAM rOCY-
JapcTBeHHoM thapmakonen. Kpome Toro, o6pasLbl cynnoau-
Topues Ha ocHoBe Witepsol H umenu y3kuin guanasoH Temne-
paTypbl 3aTBEpAEBaHUS, YTO CO3AAET OnpefeneHHble TeXHO-
NornYeckmne TpyaHOCTM NpU MacLuTabrvpoBaHUM JAHHOIO CO-
cTaBa CynnosuTopueB C 6akTepuocdpharamu, ABNSIOLMMUCS
TepmonabunbHbiMn cyb6cTaHuuamn. O6pasubl Ha OCHOBE
Witepsol W-35 ¢ ncnonb3oBaHMeM B Ka4ecTBe aMyrbraropa
nonucop6ata-80 nokasanu yLoBneTBOPUTENbHbIE TEXHONOI M-
YeCcKne XapakTepuCTUKM.

BbiBop. Pa3paboTaHbl Cynno3ntopum ¢ KOKTenNem 6akre-
pviogharos, yAOBNETBOPSIOLLME TpebOoBaHMUAM COBPEMEHHON
HOPMaTUBHOM AOKYMEHTaLWN.

HoCcTb 6akTepuocpara B6, BbIAENEHHOr0O U3 KIMHUYECKOro
mMarepvana B KIMH/WKe FHOMHOW OCTEONorMm ogHoro u3 cra-
umoHapoBs CaHkT-lNeTepbypra. MIHTEHCUBHOCTb NneHKoo6pa-
30BaHVsA OUEHMBanu, N3Mepss onTUYeckyt nnotHocTe (Of)
Ha MUKPOMIZHLWETHOM puaepe npv annHe BonHbl 540 HM.

Ons u3y4eHusi cnocobHOCTM GakTepuodara npegoTepa-
LaTe ob6pasoBaHme 6MONMEHKM 6bifia UCMoNb30BaHa KynbTy-
pa wrtamma P. aeruginosa, BHeCEHHasn B 7 JNIYHOK nnaHLwleTta
C nutartenbHbIM 6yNbOHOM. B nepByto NyHKY OQHOBPEMEHHO
C BHeceHueM KynbTypbl P. aeruginosa 6bin 0OHOKpaTHO Ao-
6aBneH 6akTepuodar. Bo BTOpylo nyHKy 6aktepuodar 6bin
BHECeH O[JHOBPEMEHHO C KYIbTypou, 3aTemM 4epes 3, 6, 9 n
11 4. B ocTanbHble nNyHKW char fo6aBnsancs OLHOKPATHO:
B TPETbO — 4Yepe3 3 4, B YETBEpTYy0 — Yepes3 6, B NATy0 —
yepes 9, B WeCTyo — Yeped 11 4 nocne Havana aKcnepumeH-
Ta. Cegbmasn (KOHTpONbHas) NyHKa copepxxana TONbKO KyJlb-
Typy P. aeruginosa. Ol oueHnBanack Kaxpgble Tpu yaca.

Pesynbtatel pa6otbl nokasanu, 4to Ol B nyHke C 0gHO-
KpaTHbIM fob6aBneHnemM para octanacb NPakTMHeCcKn Heus-
MEHHOW Ha BCEM NPOTSXeHun akcrnepumenTa: 0,11 B Havane
n 0,12, cnycta 11 yacoB. Cxoxuin achdekT oTmevancs u
B NyHKe ¢ gobaeneHnem dara Kaxnaele Tpu yaca. B octans-
HbIX JIyHKax BbIpOCLLIAA K MOMeHTy fobasneHus cpara Orl
ocTaBanacb HEM3MEHHOWM K KOHLY 3KcnepumeHTa (B npepe-
nax 0,2). B koHTponbHOM nyHke 4epe3 11 yacos Habnogancs
poct Ol B 4 pa3sa (c 0,1 go 0,4).

OKCNepuMEHT MO3BONWI KOHCTaTMpoBaTb, Y4TO U OOHO-
KpaTtHoe, U MHOrokpatHoe pgob6aeneHve dhara aghekTuBHO
npepoTepaLlaeT obpasoBaHue 6uonneHkn. Bonee noagHee
B3avmMopencTeume gpara co LramMmmom P. aeruginosa coepxu-
BaeT HapacTaHve NneHKoobpasoBaHus.

BakTtepuocparu ana npepoTspaLleHus
chopmmpoBaHus 6UONIEHOK
Pseudomonas aeruginosa

AcnaHoB B.U., KoHes C.[., UnbuHa M.H., Mpuwko T.A.

CeBepo-3anapfHbivi rocyapCTBEHHbIN MEANLIMHCKNI
yHuBepeuteT um. N.V.Me4nukoBa, CaHkT-lleTepbypr,
Poccwickaa ®enepaums

Oco60ro BHUMaHUS 3acfy>XuBaeT BONPOC O BO3MOXHOCTU
npuMeHeHus 6akTepuodaros Ans 60pbbbl C GUONIEHKaMMU.
K HacTosiLemy BpeMeHU Hakonuncs psf paboT Mo OueHke
3(pheKTUBHOCTM haros NPoOTUB POpMUPOBAHUA BUOMIEHOK
(Lu T.K., Collins J.J., 2007; Liao K.S., et al., 2012; Weiling Fu,
et al,, 2010 n gp.). HambonbLlyo BaXHOCTb MpeacTaBnseT
BO3MOXHOCTb UCNOMb30BaHusA haros Ans NpodunakTmku o6-
pa3oBaHus OMOMMEHOK Ha YCTPOWCTBAX AN WHBA3UBHbLIX
MeOMLIMHCKUX MaHWUMynsaunMn, B 4acTHOCTU, COCYAMUCTLIX W
MOY€EBbIX KaTeTepax.

Llenbto pa6oTbl AiBMNack oueHKa 3MHEKTUBHOCTU NNTUYeE-
CKUX 6akTepuoparoB gns npegoTepatleHms opMmMpoBaHus
6éuonneHok P. aeruginosa.

B pa6ote ncnonb3osarncs wramm P. aeruginosa Ps5 ¢ BbI-
COKOW MHTEHCUBHOCTBIO MIIEHKOO6PA30BaHNS, BblfeNeHHbIN
N3 KIMHWYECKOro mMaTepuana B OQHOM WX YPONOrnYecKmX
ctaumoHapoB CaHkT-leTepbypra. WN3yyanace asdpekTus-

KomnnekcHas oueHka naToreHHOCTU
KJIMHUYECKUX LUTaMMOB CTathnIOKOKKOB,
pa3nuyaroLmnxcs pe3UCTEHTHOCTbIO

K aHTUBMOTUKAM N YYBCTBUTEJIbHOCTbIO
K 6akTepuochparam

BanpakoBa A.J1., llaxTuH B.M., AdaHacbes C.C.,
JNlaxTuH M.B., AnewkuH B.A.

Mockosckuii HIW snugemmonorum n Mukpobuonorim
um. I".H.Mabpnyesckoro PocrnoTpebHagsopa, Mocksa,
Poccwiickas ®egepayms

lMpoBepeHa oueHka naToreHHocTU 180 KNMHUYECKUX
LITAMMOB CTadMITIOKOKKOB (3a MCKoYeHueM S. aureus).
Bbinn BbigeneHsl 20 rpynn B 3aBUCUMOCTU OT PE3UCTEHTHO-
CTU K aHTubmoTmkam (PA) n 6akteprodaram (PB®), Hannums
remonm3a (3), cnocobHOCTU K 6GMONNEHKOO6pPa30BaAHMIO
(BMO). Wtammbl co cpegHeBbipaxeHHon PA (ycTonumebl K
1-2 aHTM6MOTMKam), oTcyTcTBmeM 3, nposenanu PBED (nk-
TecTuHansHomy (M), komnnekcHomy (K) u nonuBaneHTHOMY
(M), cradpmnokokkosomy (C)). Beicokune koadcpuumerTsl BINO
B 80 1 6ornee % ykasblBann Ha MHMEKLMOHHBIN NoTeHuman
ngonsTa. 7 wramMmmos rpynnbl 12 ¢ Bbicokorn PA (k 5 n 6onee)
6611 BoCnpuumumBbl Ko Bcem BO (U, M, K n C). Beicokun
koadbdpumumeHt BrO sBRanca npegnocbinNnkom K pasBUTUIo
NHdEKLUMOHHOro npouecca. Mpu cpasHeHun BIMO B rpynnax,
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YCTOMUMBLIX K POKCUTPOMULIVHY U KIapUTPOMULIMHY, C OTCYT-
cTevem '3, BbISBMEHO, 4YTO B OQHOM M3 rpynn KoadduumeHT
BMNO Bbiwe. B 75% cny4aes nmenacb 60nee BbICOKasA 4yB-
CTBUTENBLHOCTL K Liedas3onuHy, uedotakcumy, aMmnuuunivHy.
CoyeTaHve aHTUBUNOTUKOPE3UCTEHTHOCTU U BbICOKUX 3Haye-
HuiA BINO xapakTepn3oBano MHEKLNOHHYIO arpeccuto nato-
reHa. Y 7/12 u30nsToB C YyBCTBUTENBHOCTLIO KO BceM B,
Hanuumem M3, PA k 8 n 6onee aHTMOMOTMKAM HU3KMIA KO-
duumeHT BIMNO cBnaeTenbcTBOBan 0 BO3MOXHbLIX MyTaumsx
B reHome. Pe3ynbTaThl yka3blBaloT HA BaXHOCTb BCeX 4 dhak-
TOPOB NS MPOrHOCTMKO-AMArHOCTUYECKOM OLEHKU pucKa
NaToreHHOCTU LUTAaMMOB CTa(UIIOKOKKOB.

BakTepuocparu Providencia v nx ponb
B NMaToNIOrMN XXUBOTHbIX

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

VnbsiHoBCKasi rocygapcTBeHHasi CEJIbCKOX03AMCTBEHHAs
akanemusi um. N.A.CtonbinvHa, YibsiHOBCK,
Poccwiickas ®enepayms

BakTtepun popa Providencia LUMpoOKO pacrnpocTpaHeHsl B
npvpone, Nx BbIAENAT N3 BOAbI, NOYBbI, PEKANUN U MOHU
XWMBOTHbIX M 4enoBeka. OPHEKTUBHOCTb Nle4ebHbIX Mepo-
NPUATUI BO MHOMOM 3aBUCUT OT CBOEBPEMEHHOCTU auar-
HOCTUKM 60Ne3HM, NO3ITOMY COBEPLUEHCTBOBAHMIO METOHOB
nabopaTtopHOA AMArHOCTUKM 3aboneBaHnin, BbI3bIBAEMbIX
yKasaHHbIMU MUKpOOpraHMamMamu, ABfSeTCH akTyanbHOU
npo6nemomn.

McTouHnkoM Ansa BblgeneHus 6akteprodaros CryXunm
CTO4YHble BOAbl. B KayecTBe MHAMKATOPHBLIX KyNbTyp Obinn
ncnosib3oBaHbl 26 naToreHHbIX LWTaMmMoB pofaa Providencia.
Cenekumio wrtammoB paros Npov3BOAMNAM MeTOOoOM nac-
CMPOBaHWS LUTAMMOB Ha UHAMKATOPHbIX KYNbTypax ¢ nocrne-
OYIOLUM KITOHMPOBaHWEM OAHOPOLHbIX HEeraTUBHbIX KOMO-
HUA, TUMUYHOM ONA Ka)XOoro uaonsata. AKTUBHOCTb Bbiae-
NeHHbIX daros onpegensann no metodam [pauva wu
AnnenbmaHa.

B pesynsrtaTe npoBedeHHbIX UccregoBaHUA Hamu 6bIno
BblAeneHo 16 TepmocTabunbHbIX ndonata 6akreprodaros,
ob6pasyoLmx Npo3padHblie KOMOHUWM PasnnyHOro guamerpa
oT 1,0 go 5,0 MM 1nu cTepunbHble NSATHA B BUAE 30H NnM3unca,
amameTtpom oT 5,0 go 9,0 mm. JInTuyeckasa akTMBHOCTb Bbl-
JeneHHbIx paros no metogy AnnenbmaHa coctasnget ot 1076
no 10-°, no metopy MNpauma — ot 2,1 x 108 go 1,2 x 10" charo-
BbIX KOpryckyn B 1 mMn cpefbl. VI3dydyeHne cneumndunyHocTu
aByx 6aktepuodaros (F-67 YICXA, F-87 YITCXA), nmeroLmx
BbICOKYIO @KTMBHOCTb W LUMPOKWUIA AManasoH JIMTUHECKOro
JEeNCTBMA MPOBOAMIIN MO OTHOLLEHWIO K MpefcTaBuTensam
Apyrux pofos cemencTtsa Enterobacteriaceae. Hamun 6bino
BbIAENEHO U CENeKUMOHNPoBaHO 16 TepmocTabunbHbIX U30-
nAToB (paros, aKTMBHbLIX B OTHOLUEHUM OakTepu Buaa
Providencia rettgeri.

OT06paHbl ABa crneumdmnyHbIX WTamma daros ¢ Hanbonee
BbIP@XEHHbIMW BUONOrMYECKMMN CBOWCTBaMM, KOTOpPble Mo-
3BOMIAIOT MCNONb30BaTh WX AJI U3rOTOBMIEHUS AMArHOCTU-
Yeckux 6vonpenapaToB. ViHankaTopHble 6akTepuodparn F-87
n F-67 YICXA npgctasnsioT cob0i Npo3padHyro XWOKOCTb

XenroBaToro LeTa (LUBeT 3acesHHon cpefbl), 6e3 NOCTOPOH-
HUX NpYMecel, ocagka u UMerT TUTP He Huxe 108,

OTn nokasaTenn 6MONOrMY4ECKNX CBOMCTB COOTBETCTBYIOT
TpeboBaHUAM, NPebABNSEMbIM K MPON3BOACTBEHHbLIM LUTaM-
Mam haros, NO3TOMY Mbl UX MCNOMb30BaNy A KOHCTPYUpO-
BaHWs AMarHocTnyeckoro éuonpenapara.

Cneuncdun4HoCTbL AeNCTBUS
6aktepuocharos poaa Providencia

Bapt H.I'.', Bacunbes A.A.", 3onotyxuH C.H.',
Maenoea U.B.2, lOguHa T.I".2

"VIIbSIHOBCKas rocynapCTBeHHasi CeJIbCKOX03ACTBEHHAs!
akanemusi um. N.A.CtonbinuHa, YibsiHOBCK,

Poccwiickas ®enepauymsi;

2MockoBcKuii rocyaapCTBeHHbIVE yHuBepcuTeT

um. M.B.JlomoHocoBa, MockBa, Poccuvickas ®@egepaums

CneumnmnyHOCTb XapakTepmsyeTca Hanminem Mnm oTcyT-
CTBMEM NIUTUYECKOW aKTMBHOCTU GakTepnodaros B OTHOLLE-
HUWN reTeponornyHbIX 6akTepuin.

N3yyeHne cneundmyHocTn 6akTepuodbaros popa Provi-
dencia npoBoAMNY Ha NIOTHOM NUTATENIbHOM arape MeTO4OM
HaHeceHusl kanenb aroB Ha ra3oH Uccnegyemon KynbsTypbl
(FaHoWwkmH, 1988; 3onoTyxuH, 2007). N3yveHne cneuunduny-
HocTu 6akTepuodaros F-67 YICXA, F-67 YITCXA nposognnu
Mo OTHOLUEHWIO K MpPeAcTaBuUTensM Cregylolmx BUOOB!
Proteus mirabilis, Morganella morganii, Enterococus faecalis,
Proteus vulgaris, Shigella sonnei, Salmonella typhimurium,
Pseudomonas aeruginosa, Pseudomonas putida, Pseudo-
monas fluorescens, Klebssiella pneumoniae, Staphylococcus
aureus, E. coli, Enterobacter cloacae, Yersinia pseudotuber-
culosis, Yersinia enterocolitica, a Tak xe Streptococcus spp.,
Citrobacter spp., Serratia spp.

Ha nosepxHocTb MIA B yalukax NeTpu NnuneTkon HaHocu-
nm 3—4 kannu 18-4acosor 6yNbOHHOW KyNbTypbl UCCReaye-
MbIX MWKPOOPraHM3moB. 3aTeM paBHOMEPHO pacnpeaensnm
Mo NOBEPXHOCTW Cpefbl CTEPUNbHBIM LLNaTenem. Yaluku cra-
BWUMW B TepMmocTaT Ans nogcylumsanuns Ha 15—20 muH. MNocne
Yero Ha Yallkax pasmeyann MapkepoMm ABa CcekTopa: Ha nep-
BbI/i CEKTOp 3aCefHHOro arapa nerknuMm MNPUKOCHOBEHWEM
NUNeTKM HaHOCWUMW Kamnn wuccregyemoro 6aktepuodara;
Ha BTOPOW CEKTOP MO LEHTPY B KAYeCTBE KOHTPOMSA HAHOCWIU
ctepunbHbIn MIMNB. Yalwky HaknoHanM, 4Tobbl Kanaym CTEKNMU,
a 3arem uHkKybupoBanu npu Temnepatype 37°C. OueHky
pesynsraTtoB NPoBOAMIN Yepe3 18-24 u.

YCTaHOBMEHO, YTO CENEKLUMOHUPOBaHHbIE harn HeakTuB-
Hbl MO OTHOLLUEHWIO K npeacTaBuTensM O6akTepuin [pyrux
poAoB 1 BUAOB.

BakTepuodary akTBHbI B OTHOLLEHWM 25 NONeBbIX LWTaM-
moB Providencia rettgeri: A 101, H 20, M 45, C 17, H 5, H 11,
H15 H10,H3,H4,01,H12,A73,H2,H87, H8, H6,K 1,
H14, 0102, H13,H9,H7, H67, H17.

ad
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TepmocpunbHbIN 6akTepuocpar Aeribacillus
pallidus ap45: 6uonornyeckue CBOMCTBA,
aHanu3 reHoma, B3ammogencrame

C MMKPOOPraHM3MOM-XO3IMHOM

Bokoeas O.B., Koanosa [0.H., Moposogsa B.B.,
Ba6kuH U.B., IOHycoBa A.10., TukyHoBsa H.B.

UHCTUTYT XuMu4eckour 6monorum v coyHaaMeHTabHou
meguumHbl CO PAH, HoBocubunpck, Poccurickas ®egepauymsi

M3y4eHre TepmodunnbHbIX 6akTeprodaros npeacrasnaet
WHTepec AN YCTaHOBMEHWS B3aMMOOTHOLLEHWI MUKpOopra-
HM3MOB B 9KCTPEMAasIbHO BbICOKMX TEMMepaTypPHbIX YCIIOBUSAX,
a Takxke gns nony4eHns AaHHbIX O TEPMOCTabUIbHbIX CTPYK-
TYpHbIX 6enkax n depmeHTax. lNpu 3ToM B OTNMYME OT 6aKTe-
pyanbHbIX coobLLecTB, 6akTepnodarm MHOrMx aKCTpemarb-
HbIX MECTOOBUTaHMI A0 CUX MOP Mano UCCrefoBaHbI.

TepmodunbHbln 6akTepnodar AP45 n ero tepmocpune-
HbI MMKpoopraHnam-xo3anH KOMTK 656 6binn BblgeneHbl
N3 MoYBEHHbIX 06pa3uoB JonunHbl re3epoB Ha KamyaTtke.

BakTepunanbHbIi MMKPOOPraHN3M-X035IMH ObiiT MOEHTUMN-
uMpoBaH TepMOMUITbHBLIN MUKpoopraHuam Aeribacillus
pallidus metogoM OuUnNOTUNMPOBAHWUA MO NOcrefoBaTeNbHO-
cTn reHa 16S pPHK.

Mo mopdonorun darosbix 4Yactuy 6aktepuodpar AP45
6bInT OTHECEH K ceMencTBy Siphoviridae.

®dar obnagaet cnegyowmmMm 61UoNorM4yeckUMm CBOMUCTBA-
MW: Ha rasoHe 4YyBCTBMTENbHOW KyNbTypbl Mpogyumpyet
6nawkn pasmepoMm 0,5—-1 MM M LUMPOKYIO 30HY nm3uca 3a
CcYeT NpOoAyKUMM pacTBopuMoro 6enka-nuauHa. dar tepmo-
cTtabuneH npu 55-65°C, coxpaHseT XMU3HeCNoCO6HOCTb Npu
HarpesaHun B Te4eHve 2 4 npu temnepatype 95°C, 4yBCTBU-
TENeH K xnopogopmy.

Pasmep reHoma no gaHHbIM NOSIHOreHOMHOr0 CEKBEHMPO-
BaHus coctaBui 51606 H.n. AHanu3 nony4YeHHon nocnenoea-
TEeNbHOCTW BbIBUN 74 npegnonaraemsix OPT. 'eHom copep-
xut OPT, kogupyowme 6enkn pekomonHauum n perynaumm
OHK metabonuama, 6enku nuauca 6aktepuanbHOW KNeTKM,
CTPYKTYpHble 6enku, a Takxe 41 OPT, kogupytoLumx 6enku ¢
HeM3BeCTHbIMN (PYHKUMAMU. [eHom BakTeprodara He coaep-
xxut OHK- 1 PHK-nonumepas, koTopble ecTb y 60SbLUMHCTBA
XBocTaTtbIXx paroB. Hanbosnbluee cxoacTteo (36%) cpeawn re-
HOMHbIX NocrnegoBaTenbHOCTEN 6akTepuodaros 6610 06Ha-
py>eHo ¢ TepmocpunbHbeiM dharom DEE [GU568037] B knacte-
pe CTPYKTYpHbIX 6enkoB. BonbwmnHcTBo OPT HECTPYKTYpPHbIX
6enkoB hara AP45 nmetot cxoacteo ¢ OPT TepMOgunbHbIX
MUKPOOPraHn3MoB, OTHOCALLMXCA K ceMencTBy Bacillaceae.

CnoCO6HOCTb K NMM30reHHOMY NyTU pa3BuTus 6bina npeg-
nonoxeHa 6narogaps HanM4YMK HECKOSbKMX BGESIKOB PEKOM-
6MHauUMM 1 NoaTBepXAeHa WUHAYKUMeNn Bbixofa npodhara m3
PE3NCTEHTHBIX KNETOK KYymNbTypbl 656.

Taknm 06pas3om, Brepsble Obin oxapakTepn3oBaH 6akTe-
puocpar, cneunduyHbin K TepMmodunbHOn 6akTepumn Aeriba-
cillus pallidus, BbigeneHHOM U3 KaM4aTCKoro TepmMonsibHOro
coobuyectBa. baktepmnocbar AP45 cnocobeH Kak K nntmnyec-
KOMY, TaK U K IM30reHHoMy nyTaM passutus. [na nocnepo-
BaTeNbHOCTEN, KOOMpyeMbiX HecTpykTypHbiMu OPT dpara,
He 06Hapy>XeHO aHanorMyHbIX NocnefoBaTenbHOCTEN HakTe-
progharos B CyLLECTBYIOLLMX 6a3ax AAHHbIX.

MNMcesponusoreHus y cpara T7
M ee Ucnonb3oBaHue

BonbwakoBa T.H., Jo6pbiHuHa O.H.,
Kaparaes I'.1., CusoB U.I'.

OO0 «bunotexHonorus», Mocksa, Poccuiickas ®enepauyns

Baktepunodbar T7 B onpefeneHHbIX SKCNepuMeEHTasbHbIX
YCINOBUSAX MOXET BbI3bIBaTb NCEBLOSIN30-FEHHOE COCTOSHUE Y
psga rpam-oTpuuaTtenbHbix 6akTepuin (Escherichia coli,
Salmonella enterica Typhimu-rium, Shigella flexnery, Borde-
tella parapertussis, Pseudomonas aeruginosa, Pseudomonas
putida, Erwinia carotovorum, Yersinia enterocolitica, Franci-
sella spp., Brucella abortus).

lMceBOoONM30oreHHoe COCTOSIHWME BO3HUKAET C 4acToToW
1,5 x 108 B noTOMCTBE peunnueHToB dara, NnpeasapuTenbHO
pa3MHOXEHHOro Ha wramMax E. coli, Hocutenax nnasmugsbl
pKKS. NeHom vactuy dpara T7, cnocobHbIX BbI3BaTh NCEBAO-
JIN30rEHNIO, COAEPXUT CTPOro-MnosIAPHY0 MyTaLmio, KoTopas
ABnseTca crnencTemem 1S481-3aBucMMon nHTerpauum nnas-
mugbl pKK3 B HK dhara. Ctporo-nonspHas myTaumus Haxo-
anTcs mexay konuamu TetpaHykneotuga CATG 3a npomoTo-
poM A3, 4TO NPMBOAUT K APaMaTUHECKOMY CHUXXEHUIO 4acTo-
Tbl TPAHCKPMNUMK reHoma cpara.

Mpu paaMHOXeHUN chara T7 Ha NOTOMCTBE NCEeBOONU30-
reHHbIX KNMOHOB nonyyanu Hft-nn3aTbl, B KOTOPbIX COOTHOLLIE-
HMe YacTuy dara un YyacTul, CNOCOOHbIX BbI3BaTb NCEBAONM-
30reHuio, pasHo 1 : 1.

Korma c¢ nomouwto Hft-nnzatoB nposogunu T7-TpaHc-
nykumio Pseudomonas putida reHom ble (6aktepuanbHbIv
uutoxpom P450), To, B ycnoBusx nopasfieHns 6aktepuarnb-
Hon PHK-nonumepassbl, nosyyany runepnpoayKumio LIMTOXpo-
Ma (50% ToTtanbHoro 6enka; OD450/0D280 = 2761; 90%-e
ymcToe BelecTso ¢ Mm = 15kD, npoTme pacyeTHoro — 14kD).

MNpumeHeHne MONeKyNsapPHO-reHeTUHeCKUX
TeXHONIornn gnsa uHaukauum caros

B KPOBM MaLMeHTOB ¢ UHeKuusmu,
CBAI3aHHbIMM C OKa3aHUeM MeaULIMHCKOWM
nomoLuu

Bopucosa O.10., Py6anbckui E.O., AnewkuH A.B.,
lapya H.T., Epwosa O.H., Kypatomosa H.B.,
CaBuH U.A., Kucenesa U.A., Boukapesa C.C.

Mockosckuvi HUIW srpemuonorum v Mukpobuosornm

um. I".H.Mabpunyesckoro PocrnoTpebHansopa, MockBa,
Poccwiickas ®enepauyus;

HUWN nevipoxupyprim um. akag. H.H.bypaeHko MuHsgpasa
Poceun, Mocksa, Poccurickas ®epepaums

MpoBefeHHble B XX Beke Hay4Hble paboTbl MO U3YYEHUIO
hapMakoKMHETUKU MpenapaTtoB 6akTepuodaroB BbIMOMHS-
JINCb C MCNOSIb30BaHMEM KNacCUYECKUX MUKPOBUONOrn-
YEeCKUX N MMMYHonorn4eckmx Mmetogos. OfHaKko, 3TM MeToabl
3a4acTyl0 UMEelT HeOoCTaTOYHYK YyBCTBUTENbHOCTb AfiS
noaTBepXneHus Hanuums 6aktepurodaroB B KPOBWU, B TOM
yncne n3-3a PakTopoB eCTeCTBEHHOW Pe3UCTEHTHOCTUN opra-
HM3Mma, KOTOopble MOryT MackuposaTb Hanuuve dara. B Ha-
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cTosiLee BpeMsl C pasBUTMEM MOSIEKYNSAPHO-TEHETUHECKMX
TEXHONMOMM, B YaCTHOCTW, METOA0B amnandurkaummn Hykneu-
HoBbIX kKucnoT (MAHK), nosiBUnnce HOBble BO3MOXHOCTM UC-
cnegoBaHus 6akTepunodaros 1 UX KokTennen. [nsa nosbie-
HUA 3PDEKTUBHOCTU KOHTPOSA CUCTEMHOIO AENCTBUS HakTe-
pvodharos Hamu 6bl1 NPeOnoXeH HOBbIM NOAXOA MO U3y4ye-
HUIO UX PapMaKOKMHETMKMN 3a CHET BbICOKOYYBCTBUTENIBHOMO
obHapyxeHus OHK dharos B KpoBM METOAOM [BOWNHOMN BIO-
xeHHon TMUP (double-nested PCR). Paspa6oTaHHbIn Hamu
MeTo BK/oYaeT BblgeneHve totanbHon OHK n3 obpasua
uenbHon KpoBu o6bemom 300 MK, MOCTAHOBKY Tpex payH-
pos MNUP co cneundmyecknmmn napamu npanMepoB U OeTek-
LMo NPOAYKTOB aMnnndurKaumm Kaxgoro payHga MNnupP meto-
JOM ropu30HTanbHOro anekTpogopesa. Bnepsble aTOT MeTof,
Mbl MPUMEHWIN B UCCIe[0BaHMN NO MHAMKaumn 6akTepuoda-
ros B KpoBu nauueHtos ¢ MICMI npu nposegeHnn um daro-
Tepanuu. B nccrneposaHum yqactsosarsno 26 nauneHToB C WH-
drekumnen, BbI3BaHHOM CUHErHOMHON Nanioykon, HaxodsLmxcs
Ha npopaneHHon UBJ1 B otaeneHun Henpopeanumaummn Oy
«HNWN Henpoxupyprum um. akag. H.H. BypgeHko» M3 PO.
MaumeHTbl nonyyanu BHYTPWXXENYOOYHO (4epe3 30HA)
ne4ve6HO-NpodmnakTudeckmn npopykt (JIMMM), copepxatumi
B TOM uucne wtamm 6aktepuodpara P. aeruginosa PA5 B
TuTpe He meHee 108 BOE/mn, no 20 mn 1 pa3 B AeHb B Te4e-
Hne 3-5 cyT. Yepes 24 4 nocne nocnegHero npuema JIMM
y NnauneHToB 3abvpanacb BEHO3Has KPOBb B BaKyyMHbIE Mpo-
6upkn ¢ SOTA. [na KOHTpPONa nepcucTeHuun dara B KPOBU
B UCcnegoBaHue 6bInn BKIOYEHbI ABa 300POBbIX 4OOPOBOIb-
ua, npuHnmaswmx JIMM per os B Te4eHne 3 CyTOK MO TOW Xe
CXeMme, Y KOTOPbIX B3ATME KPOBW OCYLLECTBIANN YEepes CYTKM
nocne OkoH4aHua npuema. Boigenenvne [OHK nposogunu
¢ ucnonb3oBaHnem Habopa K-Copb (OO0 «HIM® CuHTton»,
Poccus). Oanee nocneposaTensHO cTaBunm 3 payHna oBOW-
HoM BnoxeHHon TLIP co cneuudmyecknmmn nparimepamu,
hnaHkupytowmmm  cpparmenTol AHK chara pasmvepom 447,
343 1 322 n.H. PeakunoHHble cmecu roToBUIM C UCTMONb30Ba-
HMem peareHToB mpmbl Fermentas (Jlutea). B kayecTtBe
OTpMLATENBHOrO KOHTPOMSA UCMOSb30Banu npo6bl BEHO3HON
KpoBWM LOBPOBOMbLLEB M NAUMEHTOB OO0 npuema ¢arobuoTu-
KoB. B KavecTBe MONOXWUTENbHOrO KOHTPOMS MCMOMb30Banu
OHK dchara P. aeruginosa PA5. B peaynsrate 6binv obHapy-
XeHbl cneunduryeckne amnimvKoHbl nocne 2 payHga (Coot-
BeTcTBYET KonunyecTtey 1000—10 000 konwui) n 3 payHaa (co-
OTBETCTBYET KonmyecTBy <200 konwuia) MUP o6pasuos ot na-
UMEeHTOB n pobposonbueB. [Mpu uccnegosaHum nepuoga
nepcmucTMpoBaHnsa hara B KpOBWM 30OPOBLIX AOOPOBOMbLLEB
okasanocb, 4to [AHK chara ynaetca 06HapyXuTb Yepes CyTKu
nocne okoH4aHua npuema JIMM. Takum o6pa3om, Hamu Bnep-
Bble MoKa3aHbl BO3MOXHOCTU TMPUMEHEeHUA MOJIeKYynAapHO-
reHeTn4decknx TexHonorni MAHK gns BbisiBneHus 6aktepuo-
haroB B KpoBu naumeHToB ¢ MCMI1 ¢ uenbio npoBeaeHus
CBOEBpPEMEHHOWN M afekBaTHOM charotepanmu. icnonb3oBaHune
3TUX TEXHOSIOTMI OTKPbIBAET HOBYIO 3Py B M3Yy4eHUM GakTe-
puochbaros 1 NoBbIWAET 3PPEKTUBHOCTE dharoTepanmu.

WccnepoBaHne NMTUYECKOro LMKNa
cTtachmnokokkosoro 6akrepuocpara SA20
MeTOAOM NMPOTOYHOWN LUTOMETPUMN

BpoHHukos K.A.', Mopo3osa B.B.2, Ko3nosa 10.H.2,
MatBees A.J1.2, TukyHoBa H.B.2

"HoBocnbnpckuii rocy[apCTBEHHbIV YHUBEPCUTET,
Hoocubupck, Poccwvickass denepayuns;

2NHCTUTYT XMUYeCKovi 6uosiornm n hyHAaMeHTasIbHOM
meauuymHbl CO PAH, HoBocubupck, Poccwrickas ®@egepauyvisi

Knaccnyeckummn metogammn nccrnefoBaHus B3aMMOAEencT-
BUA NUTUYECKUX 6aKkTepnodaroB 1 KNeToK-Xo35eB ABMASAOT-
€A MMKPOOBUOMOrmyeckne mMeTofbl, NO3BOMSOWMNE OLEHUTb
nUTUYECKUn noTeHuman 6akTepuodara n CnekTp LTammMoB
6aKTepuin, Ha KOTOPbIX OH CNOCOBGEH pa3dMHOXaTbCA. B To xe
BpemMs 3TW MeTofdbl He [alT BO3MOXHOCTWM MCCrnenoBaTtb
6onee TOHKWE acnekTbl B3aMMOOEWCTBUS KNEeTOK U 6akTe-
pvodrara, TakMe Kak U3MeHeHWe 6GaKTepuasribHOM CTEeHKU
npu B3aMMoAencTBMM ¢ 6akTepuodarom, oTCyTCTBME UMK
Hanuune obpasoBaHus GakTepuanbHbIX arnoMepaToB Mpu
WHpekumm n T.40. Knaccuyeckum MeToioM UcCrefoBaHus
Taknx OCOBEHHOCTEN ABMAETCA 3IEKTPOHHAsA MUKPOCKOMUS,
HO 3TOT METOA NCCNefoBaHUsA TPYAOEMOK U 3aHUMAET MHOMO
BPEMEHM, MO3TOMY XenartenbHO 6bi10 6bl UMETb anbTepHa-
TUBHble MeTofdbl uccnegosaHus. B HacTosiwen paboTte 6bin
MCnonb30BaH METO4 MPOTOYHOM UUTO(YOPUMETPUN Ans
M3y4yeHnss B3aMMOOENCTBUA NUTUYECKUX 6akTepuodaros C
6akTepuanbHbIMW KNETKaMM B XOLE pasBUTUSA NIUTUHECKOMN
haroBom nHeKLUN.

B pab6ote uccnepoBany NUTUHECKUA CTadUIIOKOKKOBBIN
6aktepuodar SA20 u wramm Stahylococcus aureus KSMTK
33 n3 konnekumn NXBOM CO PAH. NamepeHuns nposogunu
C nomoLLbo npoTo4Horo umTtodnyopmumetpa Novocyte Flow
Cytometer (Acea Bioscience, CLLA). B peaynsrate 6bina Bbl-
SIBNIEHa KOpPenaumsa Mexay OaHHbIMW O Pa3BUTUM NINTUHECKON
haroBor MHMEKLMUN, NONYHEHHBIMU METOAAMWN KIACCU4ECKOMN
MUKPOBUWONOrMM 1 OAHHBIMU, MOMYYEHHBIMM C MOMOLLBIO LK~
Todpnyopumetpa. O6HapyXeHo padnuyne (CyLeCTBEHHO Me-
HSAIOLLIEECH CO BPEMEHEM) B OKpacke (olyopecUeHTHbIM Kpa-
cutenem DAPI 6akTepuin KOHTPONbHOW KYNbTYPbl U KYNbTYpPbl,
WH(pMLMpoBaHHOW 6akTtepuodarom. Mbl MHTEpPNpETUpyeMm
3TO Kak crneAcTtBMe M3MEeHeHUst KNeTo4Hor O060M0oYKM nop
BO3OENCTBMEM NIUTUYECKNX (DEPMEHTOB (ParoBbIX 4HacTul,
a TaKxe pononHuTensHbiM BknagoMm OHK dara B MHTEHCKB-
HOCTb (pnyopecueHumn. Habnoganocb OTHOCUMTENbHOE
YMEHbLLEHNE pa3MepoB PErncTpympyembix 6akTepuanbHbIX
YacTuy B nepeble 30 MMH nocne gobaenexHns gara, Y4To CBU-
OEeTenbCTBYET O pacnage KpyrHbIX arnomepaToB K/ETOK nofg
BO3OencTBnem baktepuocdpara.

Takum ob6pa3om, B Xo0f4e UCCNefoBaHua ObinNn BbiIBNEHbI
OOCTOBEpPHbIE OTINYNA MEXAY POCTOM KOHTPOSbHOW KynbTy-
pbl U KynbTypbl, HULMPOBaHHON 6akTepuodarom. Metopq,
NPOTOYHOM LUTOYOPUMETPUN MOXET ObITb MCMOSb30BaH
ONs BbIABNEHNA NIUTUHECKON aKTUBHOCTM Yy H6akTepuodhara u
aHanusa COCTOSHMSA KNEeTOYHOW NonynsauMn B XO4e pasBuTUs
haroBon HpEeKLMN.

b1
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Mukpo61onornyecknin MOHUTOPUHI
YyBCTBUTEJIbHOCTU CTaPUIIOKOKKOB
K 6aKkTepuochparam

Bacunbesa E.U., KocTtiok E.A.

Hayy4Hpiwi knimHnvecknii yeHTp OAO PXX/], Mocksa,
Poccwiickass ®enepayuvs

LLinpokoe, 3a4acTyi0 HEKOHTPONMpyemMoe npuUMEHeHne
B MEOMUMHCKOM MpakTUKe aHTubaKTepuanbHbIX npenaparos,
€O3Jano cepbesHyto NpobreMy MoNMpPe3nCTEHTHOCTN 6akTe-
PV, acCoOLMMPOBAHHbBIX C BOCManUTENbHbIMK 3a6051eBaHNSaMN
pasnuyHon nokanusaumun. Cambli 3BECTHBIA NPUMEP — POCT
JONMN  METULMIIIMH-PE3NCTEHTHBIX CcTadmnokokkos (MRSA).
AnsTepHaTUBHBIM NYTb — MNpUMeHeHne 6akTepuodaros Ans
neYeHVs psaa Yponormieckmx, paHeBblX U Ap. MHPeKUuia, Bbl-
3BaHHbIX GakTepuamu popa Staphylococcus. lMpoaHanvau-
poBaHbl pesynsTaThl nocesoB 5584 06pasLoB, B KOTOPbLIX 06-
HapyXeH pocT 6akTepuin poga Staphylococcus. Cpegu wtam-
mMoB Staphylococcus, BblaeneHHblX u3 rmas (778) BepxHuX
(1420) n HMXHUX ApIxaTenbHbIX NyTen (376), 3 moun (1227),
criepmbl (696), rMHekonorndeckux maskos (420), paH 1 Aap.
Xvpyprudeckoro matepvana (667), Staph aureus Bctpevancs B
32% cny4aeB. V3 Hux MRSA coctaenanm 12%. Staph.
epidermidis sbigeneH B 40%, Staph. haemolyticus — B 28% no-
cesax. flona MRS cpegu Staph. epidermidis coctasuna 35% u
Staph. haemolyticus — 32%. V13y4eHa 4yBCTBUTENBHOCTL CTa-
(hVMOKOKKOB, BblAENEHHbIX OT 82 60sbHbIX, K MOHO- 1 KOMOU-
HMPOBaHHbIM (MWO- U MHTECTU-) BakTepunodaram. HambonbLuen
aHTUCTaPUITOKOKKOBOW aKTMBHOCTbIO 0b6naganM nuo- u
WHTECTU-6aKkTepmnodari. YyBCTBUTENBbHLIMU K HUM 6binn 88 1
80% Staph. aureus, 42 n 37% Staph. haemolyticus, 25 n 21%
Staph. epidermidis cooTBeTCTBEHHO. K CTadMnoKOKKOBOMY
6akTepuodary YysBCTBUTENbHbI 6bINN 77% LwTammoB Staph.
aureus, 33% — Staph. haemolyticus n nnwub 13% — Staph.
epidermidis. MRSA n MRS ctadunnokokku 6binn B 25% cny4a-
€B YYBCTBUTENbHbI K U3Y4eHHbIM B1ugam 6aktepnodaros.

BbipeneHue 6aktepuodaros
Bordetella bronchiseptica

Bacunbesa 10.6., Bacunbes [.A., MactuneHko A.B.,
CemaHuHa E.H., JlomakuH A.A., NMpoHuH K.H.,
3onotyxuH C.H., LLlep6uHa A.A.

VnbsiHoBCKasi rocyapcTBeHHasi CEJIbCKOXO3AMCTBEHHAS
akanemusi um. IN.A.CtonbinvuHa, YibsiHOBCK,
Poccwiickas ®epepayms

C 80-x rogos XX-ro Beka 0T€4eCTBEHHbIMW 1 3apy6eXXHbI-
MW uccnefosatensaMu NPeanpyHMMAaloTCs MorbITKK Bblaene-
HUA dparos 6akTepuin popa Bordetella.

B 2013 r. rpynna amepukaHckux uccrnepgosaTenen paspa-
6oTann MeToauKy BblAeneHuns daros ans pasHeix as B.bron-
chiseptica (BupyneHTHon BVG+ n aBupyneHtHon BVG-).

B nutepatypHbIX MCTOYHMKAX Mbl HE HALUIW NMOAPOGHOro
onucaHnsa MeTOAMKW BbleneHns aros 6akTepun popa
Bordetella. VimetoTca ynoMmuHaHus, yto B 2004 r. nccrneposa-
Tenem Minghsun Liu 66111 BblgeneHsl 6aktepuodaru B.bron-
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chiseptica nyTem MHOroKpaTtHOro obsny4eHusi 6aKTepuin ynb-
TpadmoneToBbIMU lyHaMu.

B cBfA3M C akTyanbHOCTbIO NPob6nemMaTvku Lefiblo Hallero
nccnegoBaHus Bunack paspaboTka CxeMbl BblgeneHus aros
B. bronchiseptica MeTogoM NHOYKLUMOHHOrO BO3OENCTBUS.

O6bekTamn MccnegoBaHUn SBUMUCE pedepeHc-LUTamMmMBbl
B. bronchiseptica Nel, Neo7, Ne214, Ne22-067, No8344
(M3 My3est Kadhegpbl MUKPOBUONOrK, BUPYCOMOrnK, 3MM300-
TONOMUN N BETEePUHApPHO-CaHUTapHou akcneptnssl OrbOY
BO VnbsHoBckas CXA), koTopble, B COOTBETCTBUM C Na-
CMOPTHBIMU AaHHbIMW, 06najany TUNUYHLIMU Ana 6akTepuin
5TUX BUOOB MOPMONOrM4eCKUMU, KynbTypanbHbIMU U BUOXU-
MUYECKNMW CBOMNCTBaMMW.

B pa6oTe ucnonb3osanu o6LLENPUHATbIE MUKPOOUONOrn-
yeckne MeTodbl BblAeNeHns, naeHTuuKaLmm n nHgMKaumm
6aKTepur 1 COOTBETCTBYIOLLME UM CPedbl U peareHTbl.

B npouecce akcneprmMeHTansHom paboTsl U3 5 naéopaTop-
HbIX WTaMMoB B. bronchiseptica Hamu 6bIn10 BblAeneHo 6 WH-
OYyUMpOBaHHbIX haroB METOOOM yNbTPaddnoneToBoro o6ny-
YeHuss 6akTepun.

OnTMMKM3npoBaHHasA Cxema BbigeneHus 6GakTepuodaros,
BKItoYaeT 3-AHEBHOE BO3AENCTBME YNbTPaduoneToBbiM U3ny-
YEeHMEM Ha CYTOYHYIO KyneTypy B. bronchiseptica B pa3nuyHbIx
Bapvaumsax pacctosHus o namnsl (I) n Bpemenn obnyyeHuns (t):
1 geHb: t =5-7 MuH; | = 1 M. 2 geHb: t = 7—-10 MuH; | = 1 M. 3 feHb:
t=7-10 muH; | = 0,5m. Janee npoBOOAT CMbIB BbIPOCLLMX KOJO-
HWIA MSACOMENTOHHBIM BYNBOHOM C Yallek [eTpu, nomelleHve B
npobupKy co wrtammamm 6opgetenn. KynstmenposaHue B Tep-
MocTarte B TedeHue cyTok. Ha 5-e cyTku ocyuiectenseTcsa 06-
paboTka xnopodopmom 1 : 10 K charonusaty B Te4eHne 15 MuH,
ueHTpudyrnposanue npu 3000 06/MUH — 15 MWH, CHATME Hapo-
Caf04HOM XMOKOCTN B CTEPUIIbHYIO NPoBOUpKy. Ha cnenytowmi
JeHb npucyTcTBue GakTepuodhara ONPemensaioT Mo HanmM4uio
30H nu3uca. lNocne BbigeneHus GakTepuodarn HeobXOAUMO
naccvpoBath 7151 MOBbILLEHWUS NX NIUTUHECKON aKTUBHOCTH.

Mbl cuMTaemMm nNepcrneKTUBHOW [JanbHENLIYI0 CEnekuuio
BblAENEeHHbIX aros A1 KOHCTPYMPOBAHUS AMArHOCTUHECKNX
1 neyebHO-NpodhnnakTUHecknx muonpenapaTos.

MNepcoHanusupoBaHHaa arotepanus
MH(ULMPOBaHHbIX TPOPUYECKNX A3B
Ha ¢hoHe caxapHoro gua6bera

Bnacos B.B.', NaHn4yeB A.A.2, Kosnoea l0.H.!,
Mopo3soBa B.B.!, CapaHuHa U.B.!, TukyHoBa H.B.!

TMIHCTUTYT XUMNYECKOV GUOosIornm

n pyHaameHTansHou meauuymHel CO PAH,
Hosocunbupck, Poccwrickas @egepauyvisi;
2JlopoxxHasi KimHn4eckasi 6onbHuLa

Ha cT1. HoBocubupck-InasHeii OAO «PXK/»,
Hosocunbupck, Poccwrickas @egepaums

MepcoHanuanposaHHas darotepanus nogpasymMmesaeT UcC-
nonb30BaHMe MnauneHTo-OPUEHTUPOBAHHOIO MPUMEHEHUSA
npenapaToB 6akTepuodaros. [1py 3TOM BblfeNeHHble OT na-
LMeHTa M30MsATbl MUKPOOPraHM3MOB TECTUPYIOTCA Ha 4vyB-
CTBUTENBLHOCTb K pasfnnyHbIM npenaparaMm 6akrepuodaros,
W ANa neyeHus Mcnomnb3yeTca npenapar, ob6nagatoLmimn Hav-
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nyywmM aHTnbakTepuansHeiM 3ddekToM. Mcrnons3oBaHune
nepcoHanu3npoBaHHOW dharoTepanun BecbMa akTyanbHO
B JIe4YEeHMN NaLMEHTOB C MHPULMPOBAHHBIMU TPOMUYECKUMHN
$13BaMu, MOCKONbKY Takue naumeHTbl 3a4acTyro MHULMpoBa-
Hbl MUKPOOPraHn3mamMmn C MHOXECTBEHHOW YCTON4MBOCTbHIO
K aHTMBNOTMKaM.

B npoBefeHHOM uccnegosaHun yd4acTteoBano 34 nauuex-
Ta, HAXOOMBLUMXCS HA CTAUMOHApPHOM Jfle4eHun € Tpodumye-
CKMMU si3BaMK Ha (hoHe caxapHoro anabeta. V13 o6pasLos,
B3ATbIX M3 MHPMUMPOBAHHBIX Tpodhnyecknx a3B, BbiCEBaNM
MUKpoopraHnamel. B xode wccneposanus y 16 naumeHTos
6blnN  BbISIBNIEHbl CMeLUaHHble 6akTepuarnbHble WHMEKUUN
(Staphylococcus sp., Pseudomonas aeruginosa, Proteus
mirabilis v gp.), y 15 — MOHOMHdEKLMN, 0OMH 06paseL, cogep-
Xan rpubkoByt0 MOHOMHAYEKLUMIO, B o6pa3suax oT ABYX nauum-
E€HTOB MUKPOOPraHN3MOB 06HapPY>XeHO He 6b1510. BbisiBNeHHbIe
MUKPOOPraHn3Mbl TECTUPOBASIM HA YyBCTBUTENIbHOCTb K aH-
TMOMOTUKAM U K pasnuyHbIM npenapaTtam 6aktepuodaros.
B cny4ae BbisiBNeHHOW haro4yBCTBMTENBHOCTU MPOBOANIACH
haroTepanus METOAOM annavMKauun B Te4eHne 57 gHen.

®daroTtepanus npuMmeHsnack B 23 cnyyasx: n3 13 naumeHTos
C MOHOMHpeKumaMn, Bocemb 6binn MHULMpPOBaHbI Staphy-
lococcus aureus (Tpy METULMNIIUH-PE3UCTEHTHBIX LUTaMMa),
Tpn naumeHTa — Pseudomonas aeruginosa v oBa nauveHTa —
Escherichia coli. Mocne carotepanun Habnopanock NosiHoe
NCYE3HOBEHME MHMDEKLMOHHOIO areHTa B KOHTPOSIbHOM Maske
(S. aureus v E. coli) vnn ymeHbLLEHWE TUTPa MHPEKUMOHHBIX
areHToB Ha 3—4 nopsagka (P. aeruginosa). N3 10 nauveHTOB
C MUKCT-UHEKLMSAMUN TONBKO Y NATU NALMEHTOB BCE BbISBIIEH-
Hble KIMTMHUYECKME LUTaMMbl ObISIN YYBCTBUTENbHBI K 6aKTEpUno-
haram. [MonoxuTenbHbIN pe3ynsTat nedveHus Habnogjancs
Y YeTbIpex NaumMeHToB, y OOHOro naumeHTa npuMeHeHve garo-
Tepanum 661110 HeAEKTMBHLIM. B OCTanbHbIX NATK cnyyasx
HabnrQannCh CNOXHbIE MUKCT-MHOPEeKUMM — 3 1 6onee NHGEK-
LIMOHHBIX areHTa, U3 KOTOPbIX TOMbKO 1-2 6bINn YyBCTBUTESb-
Hbl K 6akTepuodaram. B aTnx cnydasx npyMeHeHne 6akTepuo-
hara nNpvBOOUNIO K WCHE3HOBEHWIO (Paro4HyBCTBUTESILHOMO
wtaMMa M COXpaHeHuo ocTasibHbIX. Takum 06pas3om, npume-
HEHVE MEePCOHANM3MPOBaHHOM dharoTepanvMm [ano MooXu-
TenbHbI addekT B 100% (13/13) cnyyaeB ¢ MOHOUHGEKLINS-
MU, n B 40% (4/10) cny4aeB ¢ MUKCT-UHEKLNAMMU.

OueHka achdpeKkTMBHOCTU GakTepuodaros
npu nie4YeHun 3KCrnepumeHTanbHoro
cencuca, ocTpou NMHEBMOHUU U NHEKUUn
6eapa, Bbi3BaHHbIX Klebsiella pneumoniae
Y MbiLlen

BonoxaHues H.B., Bopaunos A.U., MakuHuHa B.I1.,

Kopo6ogea O.B., Kom6aposa T.U., KpacunbHukosa B.M.,
BepeskuH B.B., CBeTtou J.A.

lFocynapcTBeHHbIV HaYyYHbIV LIEHTP PUKIaaHOMN
MUKPOGUOIornm n 6uotexHosnorm, O60EHCK,
Poccwiickas ®epepayms

B ycnosuax kpuauca aHTMOMOTMKOTEPanuu BO3HUKAET
o4yeBugHas HeO6XOAUMOCTb MoucKa ansTepHaTUBHBIX CMOCO-
60B 60pbObI C HakTepuanbHbiMU MHpeKuMaMU. OgHUM K3

Takunx NoaxofdoB ABMSETCA UCNONb30BaHWe Ans NpounakTun-
K/ U NevYeHnss MHAPEKUMOHHBbIX 3aboneBaHun 6akTepuoda-
roB — BMPYCOB, WHMULMPYIOLLMX WCKMIOYMTENBbHO 6akTepu-
anbHble KNeTKN.

B HacTosilen paboTe Mbl uccrenosanu ne4ebHo-nNpodm-
nakTnyeckyto adPeKTBHOCTL 6akTepnodara vB_KpnP_
KpV289 Ha Tpex aKcrnepuvMeHTasnbHbIX MOAENsAX neTanbHON
knebcnennesHon NHPEKUMM y ayTépeaHbIX Mbillel (cencuc,
ocTpas nerovHas uHekums, nHpekumsa 6eapa). Ons socnpo-
n3BefeHna KrebcuennesHoro cercmca Mbllen 3apaxkanu
MOAKOXHO KYNbTYPOW BbICOKOBUPYIIEHTHOrO rMnepMyKoMaHo-
ro wramma K. pneumoniae KPM9 B pose 10 tbic. KOE
(200 J1450). OaHHbIn cnocob 3apakeHus NPUBOAUT K aucce-
MUHaumMM BO30GYAUTENS B OPraHM3Me >XUBOTHbIX yXe B nep-
Bble CYyTKW, a rmbenb Mblllen HacTynaet Ha 2—7-e CyTKu
nocrne 3apaxeHus. JlerodHyto MWHAEKUUIo mModennposanu
nyTeM WHTpaHa3anbHOW MHCTUANAUMM MbIaM  KymbTypbl
wramma KPM9 B gose 250 Thic. KOE (150 J1450). B 3tom
cny4ae knetkn K. pneumoniae NpOHNKAIOT B NErkne nHuum-
POBaHHbIX MbILLIEN Yepe3 3 4, B KPOBb — Yepesd 6 4, B NeYveHb
N ceneseHKy — Yepes3 CyTku. nbenb He MeHee 90% XUBOT-
HbIX HacTynaeT Ha 3—10-e CyTKn 3KCNepUMeHTanbHOM MHAEK-
uun. BocnaneHne Markvx TkaHen 6edpa y Mblllen ¢ nocne-
OyloLLEen reHepannaaumen HEKUUN 1 rmbesbio XXMBOTHBIX
BbI3blBanM BHYTpMMbILWEYHbIM BBegeHnem 4 Toic. KOE
(100 NA50) kynbtypbl KPM9. MeHepanu3aums uHdeKumn B
5TOM Cry4ae Ha4YMHaeTCs He paHbLue, YeM 4Yepe3 3 4 nocne
3apaxeHus; netanbHocTb coctasnaeT 90—100%.

MpoBefeHHble 3KCNEPUMEHTbI MokKasanu, YTO OJHOKpaT-
HOe BHYTPMOPIOLLMHHOE MW NMOJKOXHOE BBeAeHNe 6akTepu-
odhara (50-200 mnH BOE) 3a 1 4 po uHduumpoBaHusa ob6e-
cneynBaeT BbbhkMBaHMe 80% (neroyHas wHdekums), 90%
(nHbekuma 6egpa) n 100% (cencuc) Mbler Npy MOSIHOM
SNUMMHALMKN 6aKTepranbHOW KyNbTypbl Y BbDKMBLLUNX XXUBOT-
HbIX. [pn haroTepanuum, npoBognuMoN 4Yepea 3 4 nocrne NHK-
LuupoBaHus (OBaxabl B CYTKW B TedeHne 5 gHen), BbhkmBae-
MOCTb XMBOTHbIX BO BCeX cny4dasx coctasnana 100%. Mpwu
3ajepxkKe neyeHmsa 0o 24 4acoB BbDKMBAEMOCTb MbILLEN CO-
ctaBuna 50% npwu cencuce, 90% npu NErodYHoOn MHMEKLMM 1
10% npw BOoCnaneHun MArkux TkaHen éegpa.

PesynbTraThl NpoBefeHHbIX nccnefoBaHnii NoATBePXaatoT
NepcrneKTUBHOCTL UCMOMb30BaHNA 6akTepuodaros A npo-
PUNaKTUKN U NEeYeHUs KNebeuennesHbiX MHPEKLUI pasnmny-
HOWM noKanmaauuu.

Pa6ora BbinosiHeHa npy nogaepxke
Poccwvickoro Hay4Horo ¢ooHga (rpaHT 15-15-00058).
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MNMpodparn B coctaBe reHOMOB
MUKpPOOpPraHU3MoB, MHPULUPYIOLLIUX
MJIeKonuTaroLuX, KaK NpM3Hak agantauuv
6aKTepum K oOpraHu3mMy-xo3siuHy

BopoHuHa O.J1., Kynga M.C., lapanosa H.E.,
AkceHoBa E.WN., Poixosa H.H., CemeHoB A.H.,
FvMHUGYypr A.J1.

beneparsibHbivi Hay4HO-UCCIe[0BaTeIbCKUV LIEHTP
AMUAEMUNOTIONNN Y MUKPOOUOSIOMU UM. TOHETHOIO
akag. H.®.ramanen MuHsgpasa Poccun, MockBsa,
Poccwiickas ®enepayms

M3y4eHrne reHoMOB MWKPOOPraHM3moB, UMEIOLLMX Mean-
LIMHCKOE 3Ha4yeHune, No3BONnIIoO HaM BbISIBUTb CYLLIECTBEHHbIE
OTNINYMA B 06nacTax Npodaros, Kak y rpamnonoXuTenbHbIX,
Tak 1y rpamoTpuuaresibHbIX 6aKkTepuin.

CpasHeHwue npodaros MMKPOOPraHM3MoB 3 TaKCOHOMMYe-
CKux rpynn: Listeria monocytogenes (L. mon), Mycobacterium
bovis (M. bov), Achromobacter ruhlandii (A. ruh), BblGeNeHHbIX
N3 OKpyXarLlen cpefbl U U3 KIMHWMYECKOro marepuana,
6bI110 Lenblo AaHHOW paboThbl.

Lrtammbl L. mon VIM0O07, VIM081, M. bov BCG Russia
368, A. ruh SCCH3:Ach33-1365 6bInn CeKBEHMPOBaHbI MO
TexHonorum 454 Roche. [Ing aHHOTaUun 1 aHanuM3a reHoMoB
6bITM  UCNOMb30BaHbl  CMeLnann3npoBaHHble pecypcehbl.
lenotun (ST, sequence type) onpegenanu, ucnonsdys MLST
(Multilocus sequence typing), IP (internalin gene profile) — co-
rnacHo Adgamov, 2012.

LLitammbl L. mon pa3Hbix ST cogepxart B reHoMe KoHcepBa-
TUBHBIN Npodpar 22,9 kb. Y wramMmoB, BblAeNeHHbIX U3 KIMHNYe-
CKOro matepvana, gaxe ¢ nageHtmdHeiMmn ST 1 IP, konnyecTso 1
COCTaB [OMONHUTESBbHBIX Npodaros oTNMYaloTes. [nkue Lwtam-
Mbl M. bov, a Takxe paHHWe 1 psaf no3aHux cybLurammos M. bov
BCG o6beguHsieT koHcepBaTtuBHbIN npoddar 7,5 kb. OgHako y
paHHMx cy6utammos BCG BTOpor npodhar gykoro wramma 3a-
MEHeH MeHbLLUMM MO pa3mepy npodaroM, KOTOpbIA BOBCE yTpa-
YeH Y No3fHMX cybLUTaMMOB. BnnsHne ycnosumn Kynstmemposa-
HVUA Ha Npodunb NpodharoB OTpaxarT FeHOMbl CyOLITaMMOB
BCG Monreal n BCG Tice, Bkntoyarowme 7 n 15 nHbIx npodpa-
roB, COOTBETCTBEHHO. LLiITammbl A. ruh pa3Hbix ST, BblgeneHHbIe
Kak OT 60J1bHbIX MyKOBUCLMAO30M, TaK 1 OT Bblka Npu pecnvpa-
TOpPHOM 3a60neBaHUN, COOEPXann KOHCepBaTUBHbLIN npodar
13,7—-18,9 kb B cocTaBe reHoma. B TOXe Bpemsi LUTaMMbl OQHOIO
ST, HO OT 60MbHbBIX Pa3HbIX KOHTUHEHTOB, OT/IMHANMCH MO KO-
YeCTBY M COCTaBy HAOMNOSHUTENbHBIX Npodharos. OgHako LwTam-
Mbl, U30MMPOBaHHblIE B GNN3KUX reorpadunyecknx obnacrsx,
faxe npy otnmuum ST MMmeny AoNOAHWUTENbHBINA 06LLMIA npodpar.

TakcoHOMMA MpodharoB OfHO3HA4YHA Yy rPaMMoNOXUTENb-
HbIX 6aKTepuin: y wtaMMoB L. mon Bce npodaru npuHapne-
xat otpsagy Caudovirales, cemelicTBy Siphoviridae; HO cnox-
Ha y npocharoB rpamoTpuuaTenbHbIX 6akTtepuit: y A. ruh,
TONMbKO O6LLMIA Npodhar OTHOCUTCS K yKa3aHHOMY CEMENCTBY;
octaneHble copgepxat ORF, romonornyHbie ORF charos, kak
cemenctes Myoviridae, Podoviridae Toro xe oTtpsga, Tak u
WHbIX OTPAAOB, Hanpumep, Herpesvirales n ppyrux ceMemncTs
rpynnel I: Phycodnaviridae, Ascoviridae.

Taknm o6pasom, Habop 1 cocTas Npogaros B reHoMe 6ak-
TEepun MOTYT CNY>XWUTb MHONKATOPOM NaTOreHHOCTU LTamMmma.
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HoBble npenapaTbl 6aKTepuocparos —
BbICOKO3thheKTUBHbIE N 6e3onacHble
cpeacTBa aHTUGaKTepuanbHOW Tepanuu
M NpoPnnaKkTMKu

Bopowwunosa H.H., Kaszakosa T.b., Borosasosa I'.I'".,
Ancpeposa 3.B., YcmaHoBa C.C., Nonbiray O.A.

Hay4Ho-npouaBogcTBeHHOE 06beanHeHne «MukporeH»
MuH3sgpasa Poccun, MockBa, Pocewvickass ®enepauyms

HapacTaloLaa nonMpesncTeHTHOCTb BO3byauTenem K aH-
TUONOTMKaAM M 6OMbLLIOE KONMMYECTBO MOGOYHBIX peakumn Ha
X MPUMEHEHME MpUBENM K HEeOoO6XOAUMMOCTM pa3paboTku
HOBbIX NpenapaTtos 6akTepunodaros. Hamu cenekumoHmposa-
Hbl BbICOKOBUPYNEHTHbIE NUTM4eckue 6aktepuodaru P. aeru-
ginosa, E. coli, K. pneumoniae, K. ozaenae, K. rhinoscleromatis,
P. mirabilis, P. vulgaris, S. aureus, S. epidermidis, Strepto-
coccus spp., Enterococcus spp., C. diphteriae, Y. enterocolitica,
S. marcescens, S. liquefaciens, S. rubidaea, S. odoriferae,
Hafnia alvei, E. aerogenes, E. cloacae, n3y4eHbl nx 6momnoru-
Yeckue CBOWCTBA, CMEKTP aHTUbaKTepuanbHOM akTUBHOCTU,
3aKOHOMEPHOCTM MPOLECCOB pPenpodyKummn, paspadoTaHbl Ha
MX OCHOBE HOBble hapmMaLeBTUHECKME KOMMO3MLMM 1 Niekap-
CTBEHHble (POPMbl MONMBAMEHTHLIX MpenapaToB, W3y4YeHa
hapmakognHamyKa, peakToreHHOCTb, MMMYHOCTUMYMPYO-
was n aHTMbaktepuasnbHas akTMBHOCTb, KNMHU4YecKas ad-
hEeKTUBHOCTb NpenapaToB Mpu Ne4eHMN NOKaNM30BaHHbIX U
reHepannsoBaHHbIX popM 3abonesaHuin. HayuyHo o6ocHoBa-
Hbl 1 pa3paboTaHbl 1 3awmileHHbl 11 nateHtammn Poccun
TEXHOMIOrMN MNPOM3BOACTBA MNpernapaTtoB 6akTepuodaros.
TexHonorun npegycMaTpuBaioT UCMOMb30BaHNE BbICOKOMPO-
OYKTUBHbIX CNOCOO0B Mosy4eHus buomaccel 6aktepuocdaros,
HOBbIX CNOCO60B 6HAPOMETPUHECKOrO pasneneHns ans o4mcT-
kn 6aKkTepnodaroB oT HakTepuanbHbIX KIETOK U X TOKCU-
HOB. B cpaBHeHUn ¢ TpagMLMOHHBIMWU TEXHONOTMUAMM, BbIXOL
6romacchl 6akTepmocaros Npu Mx penpoaykumm n OYNUCTKE,
NMOBbLICUTb KOHLEHTpaLuio 6aktepnodaroB B npenaparax oo
30-900 mnH B 1 Mmn (nosbicuwatotes B 10-100 pas) n obec-
NneYnBaloT BbICOKYIO aHTnbakTepuanbHyto (85-99,6%) 1 knu-
Hu4eckyto (85-100%) addpekTmBHOCTL NpenapatoB. OTCyT-
CTBVE anneprmyeckux N TOKCUHECKNX peakunin Ha ux npume-
HeHVe faeT BO3MOXHOCTb pacleHuBaTb HOBble npenaparhbl
6akTepmodaroB kak anbTepHaTUBHbIE aHTUOMOTMKAM BbICO-
KOS(h(heKTUBHbIE N Be3onacHble CpeacTea aHTUbakTepmanbs-
HOW Tepanuu 1 NPoUNAKTUKMN.

JkcnepumeHTanbHble 6akTepuodaru
AN ANarHOCTUKKN XoJepbl

laesckas H.E., KoyetkoBa A.O.

Pocrosckumi-Ha-LJoHy npoTUBOYYMHbIVI MUHCTUTYT
PocrniotpebHansopa, Poctos-Ha [oHy,
Poccwiickas ®egepayms

B cxeme nabopaTopHO AMAarHoCTUKM BO3GYAWUTENs Xore-
pbl 60MbLLIOE MECTO 3aHUMAIOT (ParoBble TECTbI, HO B MOCNEA-
HWe rofibl HAGNIOAAETCS HEYKITOHHOE CHUXKEHUE YYBCTBUTESb-
HOCTU XONepHbIX BUGPUOHOB K NMPUMEHSIEMbIM AYArHOCTUYE-
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CKuM charam (8o 77,4%). MNMonck HOBbIX pac XonepHbix haros
akTyaneH u, B NepBylo o4yepefp, CBA3aH C HEOO6XOQMMOCTbIO
NMOATBEPXAEHWSA Cneundunyecknx CBOMUCTB BO3GyOUTENs XO-
nepbl apPeKTUBHBIM, MPOCTbIM U HAAEXHLIM COCOOOM.

B cBsi3M ¢ 3TMM Lenbio Haller paboThl 66110 HAUTU HOBbIE
ONarHOCTUYeCKMe xonepHble 6akTepuodarn akTuBHble B OT-
HoLLeHun dharoycTonumsbix wrtammos Vibrio cholerae. BHoBb
nony4yeHHble packl paros 6yayT OTNNYaTLCA OT UCXOOHbIX 06-
pasuoB LenbiM psaoM 6MONOrMYeCcKnX NpU3HaKkos, BeQyLLUM
N3 KOTOpbIX OydeT NpeofofieHMe PEe3NCTEHTHOCTU KIeTKu-
X03snHa.

B pa6ote ncnonb3osaHo 267 witammos Vibrio cholerae 6vo-
Bapa El Tor (52 wramma ctx+tcp+, 9 wrammoB ctx-tcp+,
206 wramma ctx-tcp-), n3 Hux dharopesncTeHTHbIX K dhary
«QneTop» — 253 Wramma, BbigeneHHbix B 2001-2015 rr. 13 pas-
JINYHBbIX UCTOYHUKOB, a Takxe 24 wrtamma Vibrio cholerae
Classical. B uccnegosaHue 6binu B3Tbl Kak TUMNYHbIE KyNbTY-
pel Vibrio cholerae El Tor, Tak n nameHeHHsle Bapunantel (RO,
RS). N3y4eHne ceoicTe haros NpoBOAUSIM OBLLENPUHATLIMA
mMeTogamu. [NutaTenbHble cpeabl Ans 3KCNepUMEHTOB BKIOYa-
nm 6ynboH n 0,7%, 1,5% arap Maptena pH 7,6-7,8.

B pesynstate npoBefneHHON paboTbl 6bv 0TOOpPaHbl Ye-
Tbipe xonepHbix 6akTepuodara. AHann3 pesynsratoB NTU-
YeCKOW akTMBHOCTM Mokasar, Y4To BCe LuTaMMbl, B3ATble AJ15
nabopaTopHbIX UCTMbITAHWUIA, NM3NPYIOTCSA B TOM UIIN MHOW CTe-
MeHN N B pasHbIX BapnaHTax 3KCrnepuMeHTanbHbIMU Xonep-
HbiMK 6akTepuodparamm (O1, CI, El 1, El 2).

Mo paHHBIM 311EKTPOHHO-MUKPOCKOMMYECKOrO Uccneaosa-
HMS HOBbIE XONepHble 6akTeprodarn OTHOCUMUCEL NO MOPdO-
norum kopnyckyn: carn O1, El 1 u dar Cl k Tuny C cemen-
ctBa Podoviridae; dar El 2 K Tuny A cemewnctsa Myoviridae.
Mo ceponornyeckum cBOMCTBaM XonepHbin moHodar O1 oT-
HOCUTCA KO 2 Ceporiorm4eckoMy Tuny XonepHbix aros, Mo-
Hodpar Cl — k 3 Tuny, El 1 n El 2 — K 7 Tuny.

CneuncryHOCTb haroB B OTHOLLEHMM XO3AMHA NOATBEPX-
AeHa Ha 60nblIoM Habope npeacTaBUTENEN MUKPOOPraHm3-
MoB ceMelcTB Vibrionaceae, Pseudomonadaceae, Entero-
bacteriaceae, KOTOpble HE NN3NPOBANM UCMbITYEMbIE dharu.
OKcnepuMeHTanbHble darn nM3MpoBann UCKNIOHUTENBHO
TonbKo Wrammel Vibrio cholerae O1.

Taknm 06pa3oM, aHanM3 Nony4YeHHbIX Pes3ynbTaToB MnoKa-
3a, 4TO SKCrepuMeHTalbHble OUarHOCTUYECKMe XOfiepHble
arn MoryT 6biTb MPUMEHEHbI ANA uaeHTUduKaumm LwTam-
MOB XOfepHbIX BU6proHOB ceporpynnbl O1.

YyBCTBUTENBLHOCTb K 6aKTepuodaram
wtammoB Bacillus anthracis ¢ pasnu4HbiM
TUMOM Karncynoobpa3soBaHus

FNonosuHckasa T.M., LUibirankosa O.N.

CTaBpomnonsCkuii NPOTUBOYYMHbIF UHCTUTYT
PocnotpebHansopa, CtaBponons, Poccuvickaa ®enepauus

Cneunduyeckmne cmbupensBeHHble 6GakTepuodarn uc-
nonb3ylTca Ana uHoukauum B. anthracis. Oco6eHHOCTb
CUOBUPEASBEHHOIO MMKpO6a — BO3MOXHOCTb CyLLECTBOBaTb
B Tpex MOpMOdyHKLNOHamNbHbLIX opMax: BeretaTMBHON
akancynbHOWN, BereTaTMBHOM KancysfbHOW 1 CropoBou. 3Ha-

YUTENMbHbIA MHTEPeC NpPeAcTaBnseT BOMPOC BO3LENCTBUSA
pasnuyHbIX CUOBUPER3BEHHBbIX GakTepuodharoB Ha Kamncynb-
Hble KynbTypbl LUTAMMOB B. anthracis Kak Ha crneumasbHbIX
cpefax B yCIOBWSAX MOBbILLIEHHOrO COAEPXaHWs YrNeKncnoro
rasa (ans TUNUYHBIX MO Kamncynoo6pa3oBaHWIO LUTAMMOB),
TakK M Ha nuTaTenbHbIX Cpegax B aTtMocdepe BO3gyxa Ans
LUTAMMOB, 06pasyloLLMX Kancyny B 3TUX YCIOBUSX.

Llens HacTosen paboTbl — U3Y4nTb paro4yBCTBUTESb-
HOCTb LUITaMMOB B. anthracis ¢ pasnu4HbIM TUMOM Kancynoo-
6pa3oBaHnsi B 3aBUCMMOCTU OT YCIIOBUI NMPOBEdEHUS TecTa.

Wcnonb3osanu wrammel 3 rpynn: 1 — B. anthracis 81/1,
1284 — Tnnn4yHbIe, obpasyloLme Kancyny in vivo n Ha CbiBO-
pPOTOYHO-6MKapOboOHATHOM arape B YCNOBWUSIX MOBbILLIEHHOIO
copepXxaHus yrnekucnoro rasa; 2 — B. anthracis 12/16 S n
140 N — cnocobHble K KarncynoobpasoBaHuio Ha NUTATENbHbIX
cpegax B armocdpepe Bosgyxa, 3 — B. anthracis CTU-1,
228/8 — akancynbHble (oTcytcTByeT nnasmmpga pXO02).
Mpumensnn 6aktepuocarn Fah — BHNNBBuM, R/D-Ph-6,
lamma A-26, BA-9, Capatos, K BUOB n 186.

Ona npoeeneHus Tecta 6biMvM nogobpaHbl NUTaTesbHbIE
cpefbl U YCroBUS KySbTUBMPOBAHMWS, ONTUMAasbHbIE AN Kacy-
noo6bpasosaHmsa wrammamu 1 1 2 rpynn. CyulecTBeHHOe
BMMSIHME HA YETKOCTb pe3ynbTaToB TecTa oKka3asio UCMonb30-
BaHve Npu NOCTaHOBKe TecTa KymnbTyp, NpeaBapuTenbHO Bbl-
paLleHHbIX B KancynbHOW hopme, Tak Kak Mpu HaHeceHuu
6akTepuodara Ha 6eckancysibHy0 KyssTypy ee I3UC HacTy-
nan paHbLue, 4em hopMUpoBaHMe Kancynbl. B 3Tux ycnosumsx
wrammbl 1 1 2 rpynn oTYETIMBO AEMOHCTPVPOBAIM YCTONYM-
BOCTb KO BCEM UCMONb30BaHHbIM 6akTepuocparam. Litammbl
rpynnbl 3 pocnu BO BCEX Cnyyasx B akarncynbHOW dhopme u
6b1IM YyBCTBUTENbLHbLI KO BCEM BakTepmodaram.

O4eBnaHO, YTO OOHMM M3 peLuarLmx akTopoB HyBCTBU-
TenbHOCTW B. anthracis K NIMTUYECKOMY OENCTBUIO crieumdumye-
CKNx 6akTepmoharoB siIBASETCA 0COBEHHOCTN MOBEPXHOCTHbIX
CTPYKTYp 6aKTepuanbHbIX KNETOK HA Ha4anbHOM 3Tarne B3au-
MOLENCTBMA Mexay 6akTepuanbHOW KNeTkon un 6aktepuoda-
rom. MNpw npoBeneHun naeHtndmkauum B. anthracis ¢ ncnonb-
30BaHMEM CNeUMPUHECKMX CUBUPEASBEHHBLIX BakTepuodaros
HEOB6XOAMMO Y4UTbIBATL CyLLIECTBOBAHWE aTUMUYHBIX LUTaM-
MOB, CMOCO6HbIX (POPMMPOBaTL Karncyfny Ha O6blYHbIX NUTa-
TenbHbIX Cpefax B atMocdepe Bo3pyxa, YTO Aenaer Ux He-
YYBCTBUTENbHBLIMU K NIUTUHECKOMY AENCTBUIO 6akTepuodaros.

MpumeHeHne 6aKkTepnocharos B nporpamve
neyvyeHns 60nbHbIX C TAXeNnon
a6aoMMHaNbHOM NaTosioruen

FNoctuwes B.K., Flop6ayeBa U.B, CtaHoeBuu Y.C.

lNepBbivi MockoBCcKuvi rocynapCTBEeHHbIV
meauuymHckui yausepeutet um. Y.M.CeyeHosa,
Mocksa, Poccwickaa ®enepauus

C 2000 no 2015 rr. B 'KB um. N.B.daBbigoBckoro (6ase
kadegpsbl oben xvpyprim MMIEMY nm. U.M.CeyeroBa) 6b110
nporne4eHo 6onee 5000 60s1bHbIX ¢ a6A0MUHANBHOW UH(PEKLK-
ei. N3 Hnx 450 naumeHToB C pacrnpoCTpaHEHHbIM MEePUTOHU-
TOM, B Mporpamme Jie4eHusi KOTOpbIX WCMOSb30BaliUChb MNpo-
rpaMMMpoBaHHble 3TanHble caHaumu, 430 naumeHToB C OCTPOM
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KULLIEYHOM HenpoxoanmocTblo, 370 nauneHToB C AeCTPYKTUB-
HbIMW NaHKpeatuTamu. Mbl UCMOML30BaN KOMOGUHUPOBAHHLIN
npenapaTr u3 KoOMMep4Yeckux 6GakTepuodaros, MPOSBUBLLNX
aKTVBHOE [IeICTBMNE B OTHOLLEHWU BbISIBIIEHHbLIX HO30KOMMaTTb-
HbIX LUTaMMOB. B cnydvae gnutensHoro npepornepauyioHHoro
HaxoxaeHus 60NbHOro B CTauuoHape, roe yXe uMmeeTcs
Kakom-nmbo M3 nepeymcrieHHbIX HO30KOMManbHbIX LLITaMMOB,
KOMOVHVPOBAaHHbIN Npernapart No3BonfeT 60poTLCs C yXKe Npu-
CYTCTBYIOLLIEN MHPEKUMEN 1 NpedynpeanTb CMeHY JOMUHUPY-
foLero Bo36yauTens, Tak Kak oguH 13 3 KOMNOHEHTOB nrpaet
pOsib OCHOBHOIO 1le4e6HOro areHTa, a apyrve npegorepaLiarot
CMeHy Bo36yauTens. B HazomHTecTMHanNbHbIM 30HA 2 pasa B
JeHb BBoauscs 6akTepuodpar, akTMBHbIA B OTHOLLEHUU HO30-
KoMmnanbHon cnopel, B KoHUeHTpauun 107 — 200,0 mn. Ecnn
60JIbHbIE NO KaKUM-NNMGO0 NPUHYMHAM HaAXOAMIUCL B CTaumoHa-
pe 6onee 3 cyT 4O MOMEHTa onepaunn, To aHTU6aKTepuarsbs-
Hasl Tepanus BKIoYana aHTUOUOTUKN aKTUBHbIE B OTHOLLIEHWN
BHYTPUOOSLHUYHOM (Oropbl B KOMOGMHALUUN C 3HTepasibHbIM
BBefeHnem 6aktepuodparos. Mpu ncrnonb3osaHnn 6akTepuo-
aros, HM B OOHOM Cly4ae He OTMEYEHO NPUCOedMHEHUS
BHYTPUOONLHNYHOW hropbl U3 rpynnel Pseudomonas aeru-
ginosa, Enterococcus faecium, Enterococcus bovis n Escheri-
chia coli. In vitro aKTUBHOCTb BblfefNIeHHbIX afanTUPOBaHHbLIX
6akTepuodaros MpeBoCXoaUT aKTUBHOCTb aHTUOUOTUKOB,
K KOTOPbIM HO30KOMMWAsIbHblE LUTAMMbl COXPaHWUIM YyBCTBU-
TenbHOCTb, B 1,5 + 0,2 pasa. MecTHO aHanorn4Hbel parosbii
npenapaT MCrosib30Barncs B KOHLUE 3TanHoW caHauuu 6proLu-
HOWM MOMOCTN MMM CaHauMn CallbHUKOBOW CYMKM €XeOHEBHO
1 pa3 B cyTku. Vicnonb3oBaHuve akTUBHbIX GaKTepuanbHbIX
BMPYCOB MO3BOMSET NpeaynpeanTb MHMLMPOBaHNE OpraHoB
B pesynbrate 6akTepuanbHOW TpaHCioKaumMu HO30KOoMWaslb-
Hown donopoli B 69,2% cnyyaes. VigeanbHas darotepnavs —
TMnocneuedunyHble darn ANa Kaxgoro craumoHapa ¢ y4eToM
CBOEro CO6CTBEHHOMO BHYTPMOONBHUYHOIO MUKPOOHOMO Nen-
3axa. Kputepmamm npekpaLleH1s UCnonb3oBaHnsa 6akTepmo-
tharos sBnstoTca KynuposaHne CCBP, ycTpaHeHue UCTOYHMKA
WMHMLMPOBaHWS, BOCCTaHOBMEHNE MNepUCTansTUKK, MUKPO-
610NorM4eckn BepuULMPOBAHHOE CHUKEHWE MepuToHeasb-
HOWM KOHTammHauum Hmxe 10° KOE/mn.

MmmyHopeTekumsa 6aktepuocparos
METOAOM 3JIEKTPOaKyCTUYECKOro aHanmsa

Fynun O.W."23, 3anueB b.4.4, lLlnxaéyanHos A.M.4,
Tennbix A.A.%, BopoguHa U.A.4, DoMUH"3,
CrapoBepos C.A."3, lbikmaH J1.A.', UIrHaToB O.B.'

"MIHCTUTYT GUOXUMIUM M DU3NONIOrm PACTEHUI U
mukpoopraHnamoB PAH, CaparoB, Poccuiickas ®enepauums;
2CaparoBckuii rocynapCTBEeHHbIV arpapHbIi yHUBepCUTeT
mm. H.M.Basunosa, CapatoB, Poccurickass @egepauyvsi;
3CapaToBCKuii Hay4HO-UCCNIE[0BATEIbCKNI BETEPUHAPHBIM
mHeTnTyT PAH, CapatoB, Poccuvickasi @egepauyusi;
“CaparoBckuii punman IHCTUTyTa paguoTEXHUKU U
aneKkTpoHukn um. B.A.KotenbHukoBa PAH, Capatos,
Poccwiickas ®epepayms

B HacTosiee BpeMs Hanbornee pacnpocTpaHeHbl UMMYHO-
nornyeckne MeToabl onpepenieHnss 6akTepnodaros U BUPY-
COB C MOMOLLbI0 (PU3NYECKMX METOLOB aHanmsa. [Mbeso-

3MeKTPUYECKNE Pe3oHaTOPLI C MOMNepeYHbIM 3MeKTPUYECKUM
nonem npepcTaBnAloT 0CObbIN MHTEpeC AN MUCCrnefoBaHus
CBOWCTB 6MONMOrMYECKNX XUOKOCTEN, NOCKOSbKY XapaKTepu-
3YI0TCA BbICOKOW YYBCTBUTENIbHOCTLIO N BO3MOXHOCTLIO aHa-
nmM3a 61OoNOrM4Yecknx 06 LEKTOB HEMOCPEACTBEHHO B XWAKOM
(haze. [okazaHa BO3MOXHOCTb AeTeKunn 6aktepmrodaros ¢
MOMOLLIbIO MOSMUKITOHANBHbIX aHTUTEN METOAOM 3NIEKTPOaKyC-
TWU4YeCKOro aHanu3a Ha npumepe 6akteprodaros AI-Sp59b,
BblAENeHHbIX U3 knetok Azospirillum lipoferum wTtamma
Sp59b. YcTaHoBNEHO, 4TO 4acTOTHble 3aBUCUMOCTU pearb-
HOW M MHUMOW YacTen 3NEeKTPUYECKOro nmnegaHca pesoHa-
TOopa C cycrneHaven 6aktepuodaroB € aHTUTenamu 3Hauu-
TelbHO OTNNYanMCb OT 3aBUCUMOCTEN Pe3oHaTopa C KOH-
TPONbHOW CyCrneH3nen BUpYycoB 6e3 [o6aBfieHUss aHTUTen.
MokasaHo, 4To 6akTeprocharn ®AI-Sp59b petekTrpoBanmch
C MOMOLLIO aHTUTEN B NPUCYTCTBMM NMOCTOPOHHUX BUPYCHbIX
yactul. Cogepxanune 6aktepuocparos ®AI-Sp59b B aHanwu-
31pyeMoN cycrneHsnmn coctaensno ot ~10' go 108 dparoe/mn,
a BpeMs aHanu3a He npeBbiwano 5 MyvH. ONTMManbHO WH-
hopMaTUBHBLIM MapameTpom AN NOMYyYEHUs [OCTOBEPHOM
WMHPOPMaLIMM ABMANIOCL U3MEHEHWE pearibHON UM MHUMOW
YyacTen 3NeKTPU4EeCcKoro nMnepaHca Ha PUKCUpoBaHHOM Ya-
CTOTe BOMIM3M pe3oHaHca Mnpu BHECEHUN B UCCreayemyto Cy-
CreH3nio crneuundmyecknx avtuten. Perncrtpauus s3anmo-
Jenctena 6aktepuodaros C aHTUTenamy OTKpbIBaeT nep-
CMeKTMBbI Pa3paboTKy 6MONOrMYECKOro gartyvka ans aeHTu-
dmkaumm 1 onpegeneHs BUPYCOB B XNOKOW dase.

Pabota BbinosiHeHa rpy 4acTUYHOM NoALAEPXKe rpaHTa
POOU Ne 16-07-00818.

KoHTponb 6akTepun Escherichia coli
ceporpynnbl O55 B MOJIOKe € NOMOLLbIO
6aktepuocharos

HeHuceHko E.A., BepeBkuH B.B., KpacunbHukosa B.M.,
BonoxaHueB H.B., CBeTou 3.A.

locynapcTBeHHbIV HayHYHbIV LLEHTP NPUKIa[HOMN
MUKpPOBuonornm n 6uotexHonorim, O60/EHCK,
Poccwvickaa ®epepauus

Escherichia coli ceporpynnbl O55 Hepegko ABMSIOTCA BO3-
6yauTensMm guapem, reMopparm4eckoro KonuTa, reMonUTKO-
YPEeMMYECKOro CUHApPOMAa — MOTeHuManbHO daTanbHbIX 3a-
6oneBaHMn 4ernioBeka, OCO6EHHO HOBOPOXAEHHbIX U OeTen
nepBbIX NET XW3HW. [nLeBoe MOMOKO — OAMH U3 BaXHbIX
WCTOYHUKOB LUMIra-TOKCWMH mpogyuupytowmx E. coli (STEC),
B TOM umcne E. coli O55.

Onsa 6uokoHTponsa STEC wramma ED451 O55 ncnonb3o-
Banu npenapaTt u3 ABYX BUPYNEHTHbIX 6akTepuodaros:
EcO55-1 n EcO55-74, BbigeneHHbIX N3 CTOYHbIX BoA. bakTe-
pvodarn pasmHoxanuce u nusmposanu STEC wwTammbl
ceporpynn 0157, 0103, O126 v gp. B nutatensHom 6ynboHe
cMmecb haros He nossonifna pasmMHoxartbcs E. coli ED451
055 npu Temnepatype 37°C B Te4eHWE HECKONbKMX CYTOK.
OHK o6oux charos rugponunsoBanucb 3HOOHyKneason Vspl,
depmenT Sall pacwennan toneko AHK dara EcO55-74.
[poBoguTCA NONHOreHOMHOE CeKBEHNPOBaHNe 060MX haros.
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B kommep4eckoe MOnoko BHocunu Knetku E. coli ED451
055 1 cmecb 6akTeprodaroB ¢ MHOXXECTBEHHOCTbIO UHMU-
umpoaxus (MU) 0,1, 1 n 10 BOE/KOE. O6pa3subl MHKY6Mpo-
BaNM B pa3Hbix ycnosusax: npy 37°C 1 npn KOMHaATHOM TemMne-
patype B Te4eHve 5 1 24 4acos 1 B 6bITOBOM XONOAUITbHUKE —
o 4 cyTok. MNocne kynstuBMpoBaHua npu 37°C n3 o6pasLos
MomoKa npu Bcex nokasarensax MU knetku E. coli ED451 O55
He BbICEBasIMCb, B TO BPEeMsl KaK B KOHTPOSbHbIX 06pasuax
Moroka (6e3 haroB) KoHLEHTpaumsa natoreHa Yyepes 24 4 go-
cturana 1 x 108 KOE/mn. Mpu KynbTMBMPOBaHMN 06CEMEHEH-
HbIX 06pa3LOB MONOKa Npy KOMHaTHOW TemrepaTtype KNneTku
E. coli ED451 O55 He o6HapyxuBanu nuib B o6pasuax ¢ MA
pasHou 10; B o6pasuax ¢ MU 1 1 0,1 KOHUeHTpaLuusa naToreHa
6bln1a MeHbLLEe Ha ABa NopsaKa Mo CPaBHEHUIO C KOHTPOSbHbI-
MK obpasuamu. Npun xpaHeHnn o6pasLoB KOHTaMUHUPOBAH-
HOroO MOJSIOKa B XOSIOQUSIBHUKE CHUXXEHWE KOHLEeHTpauum
E. coli ED451 O55 Ha oguH NOpsipoK oTMeYanu Ha 4-e CyTKu
B o6pasuax monoka ¢ MW 10; B KOHTpOmbHLIX o6pasuax
3a 3TOT Xe Mepuvop KOHLUEHTpauusa natoreHa yBenuyunach
B 5 pa3. lNonyyeHHble pe3ynsTaTbl CBUAETENLCTBYIOT O Mep-
CMNEKTUBHOCTM WCCNEfoBaHMI MO MCMONb30BAHWIO UTUYe-
cknx 6aktepuodaros EcO55-1 n EcO55-74 gns KoHTpons
STEC wrammoB B MOJIOKE.

Co3paHue HOBbIX CpeAcTB NPonNaKkTUKn
M NneYeHns UHGPEKLUMOHHbIX 6onesHen

Ha ocHoBe 6akTepuocparos

M UX INTUYECKUX (hepMeHTOB

Oatnos U.A.

locynapcTBeHHbIV HayYHbIV LIeHTP NpuKIaaHoun
MUKpOBUOorun n 6uoTexHonornm PocrniotpebHagaopa,
O6oneHck, Poccwickas ®enepauus

OpHum 13 cnoco60oB peLleHns Npo6nemMbl aHTUOUOTUKOPE-
3UCTEHTHOCTM BO36yanUTENen MHADEKUNOHHBLIX 60ne3Hen 6ak-
TepuarnbHON Npupoabl SBNSETCA UCMoNb3oBaHWe 6aKTepuo-
haroB 1 NX NMUTUYECKMUX (PEPMEHTOB IHAONN3NHOB U Aenonu-
Mepas B Ka4ecTBe CPeACTB AMarHoCTUKN N NPOdUIakTUKU.

OcCHOBHbIMW MCCregoBaTeNbCKMMN 3ajadyaMn B JaHHOM
cpepe ABNAOTCA: CO3AaHME KOJNEKUMI NUTUYECKMX 6aKkTe-
priodharos, akTMBHbIX NPOTUB BO36GYAUTENEN MHMPEKLUNIA, Bbl-
sIBfIeHVe AMarHOCTUYecKnx H6aktepmodaros, xapakTepucTu-
Ka UX N0 CMEKTPY NMMTUYECKOW aKTMBHOCTU, XapakTepy B3au-
MOLENCTBUSA C KIETKOW, oLeHKa Mopdonormum, 6e3o0nacHoOCTu,
hapMakoKMHETUKKN, I(PEEKTUBHOCTU B IKCNEepUMEHTax Ha
nabopaTopHbIX >XXWBOTHbIX, U3YYEHNE FEHOMOB NUTUYECKMX
6akTepuoaroB, (UNOreHeTUYECKUn aHanus, BblABEHMUE,
KITOHMPOBAHME U 3KCMPEeccus reHoB haroBbIX JIMTUHECKMX
bepMeHTOB, N3yyeHe B3anMMoOOencTBust daros ¢ 6akTepu-
anbHOW KIeTKOW Ha ypOBHE NepBUYHbIX peuenTopoB, paspa-
60TKa npenapaToB 6akTepuodaroB Ans MCMNofb30BaHUA
B MeguLMHe, BETepHapUn 1 NULLIEBON MPOMBILLNIEHHOCTH.

Mpu TepaneBTMHECKOM MCNONb30BaHUN (paroB BO3HMKAKOT
pag npo6nem, CBA3aHHbIX C UMMYHHbIMW peakuusamn, BbICT-
PbIM BbICBOGOXAEHNEM TOKCUHOB MPW NN3UCE 1 TPYOAHOCTAMM
B onpepeneHnn acpdeKkTMBHOM [03bl. Bo3amoxHasa MMMyHO-
reHHOCTb haroB U UX NIN3MHOB MOXET ObITb CHUXEHAa C UC-

Nnonb30BaHMEM TEXHONMOMMU «AeuMMyHu3auun» 6erkos, 3a-
KroyawLwenca B Mogudukaumm T-KNeToYHbIX 3MUTOMOB.
M36exatb 6bICTPOro BLICBOGOXAEHUA TOKCUHOB NpW nnauce
MOXHO NPWY KOHCTPYMPOBAHUN PEKOMOMHAHTHBLIX 3HOONN3NH-
JednuMTHbIX 6akTepuodaros, youBaloLLMX KIETKU, HO He
JNIU3MPYIOLLINX UX, a TakXe npu oAHOBPEMEHHOM UCMOSb30Ba-
HUW XONNHOB, NEPAOPUPYIOLLINX KNETOHYHYIO CTEHKY. BaXHbIM
HarpasneHvemM uccrnefosaHun B 3TOWM 06nacTu sBNSETCA
KOHCTPYMpOBaHWEe PEKOMOUHAHTHbLIX daros wnsbupaTesnbHO
NM3UPYIOLLIMX TOMbKO PE3UCTEHTHbIE LUTAMMBbI.

OcHoBoli onsi npumeHeHve daroB B 065acTM CO3[aHUsA
PEKOMOMHAHTHBIX MPOTEKTMBHbIX MOMEKYN MPU KOHCTPYMpO-
BaHNM XUMWYECKMX BaKLUMH M HOBbIX BaKUMHHbIX LLUTAMMOB
CMYXWT WUCMOSb30BaHNe cneunuyecknx pekKoMOUHAHTHBLIX
6aKTepuodaros, KOTopble B COCTOSIHUM npodpara MoryT Ha-
npaBfeHHO MeHsiITb CBOMCTBA MUKpoopraHuama. Pekom6u-
HaHTHble 6akTepuodarn MOryT HecTu [OMNONHUTESNbHbIE
reHbl, NPOAYKTbl KOTOPbIX MOrYT MeHATb CTPYkTypy JINC 6ak-
TepMU WM NPOAYLMPOBATb MEHHO-UHXEHEPHbIe TOKCOoMAbI
«3asiKOpEHHbIe» B 6aKTepuasbHyto MeMOpaHy.

daronHpukauua 6aktepuin popa Serratia

Ecpperitoposa E.O.', Mynbyeposckas J1.I.",
Bacunbes [.A.", 3onotyxuH C.H.,
Maenoea U.B.2, lOguHa T.I".2

"VIIbSIHOBCKas rocynapCTBeHHasi CeJlbCKOX03AMCTBEHHAs!
akanemusi um. N.A.CtonbinuHa, YibsiHOBCK,

Poccwiickas ®enepauymsi;

2MockoBcKuii rocyaapCTBeHHbIVE yHuBepcuTeT

um. M.B.JlomoHocoBa, MockBa, Poccuvickas ®@egepaums

Hamu 6binn npoBefeHbl uccrnefoBaHusa rno uaeHTuduka-
unm 6akTepuii poda Serratia BblAeNeHHbIX N3 PEYHOro necka
(necok ¢ nnsxen), necka AETCKMX MECOYHML, MO4Bbl rAe
XXUBYT AMKUE MYenbl, CMbIBOB C 6a4KOB AJ151 BPEMEHHOIO Xpa-
HEeHWs1 MOJIoKa Ha dhepMax, FHUIOLLIMX KOMHATHbLIX pacTeHun n
CNU3UCTOrO HasneTa C KaHanuM3auMOoHHbIX Tpy6 KBapTup M
Apyrnx o6bLeKkToB — Bcero 6bIno uccnegosaHo 19 nonesbix
wtammoB 6akTepuin poga Serratia.

Ona npoBepeHus uccnegoBaHW OblNUM UCMOSIb30BaHbI
6akTepuodarn Serratia ¢ MTUYECKOM aKTUBHOCTBIO HE HUXE
2 x 107 no lpauus, paHee BblgesNIeHHbIE HAMU U3 0O6BHEKTOB
OKpyXaloLLen cpefibl TakMxX Kak: NMecok AeTCKUX NECOYHWL,
BOfbl OTKPbITLIX BOJOEMOB, CTOYHbIX BOA U Ap.

Mcrnonb3ysi cTporyto crneunguyHoCTb MCrosib30BaHHbIX
Hamn 6aKTepuodaros Mo OTHOLUEHUIO K 6akTepusiM popa
Serratia, Mbl ncnonb3osanun metof «CTekaroLas kanns». ans
YCKOPEHHOM MAEHTUPMKaLUN STUX MUKPOOPTraHN3MOB.

PesynkraT nccnenosaHnin cHMTany nonoXUTeNbHbIM, eCnn
Ha MecTe HaHeceHus XoTs 6bl OQHOIO U3 LUTaMMOB daros Ha
rasoHe CMOLIHOro pocTa KynbTypbl 06pasoBbiBanacb Mpo-
3payHas 30Ha nmM3nca CO BTOPUYHBIM POCTOM haropesu-
CTEHTHbIX MUKPOOPraHM3MoB unu 6e3 Hero, a Takxe o6paso-
BaHMe HeraTuBHbIX KOMOHMI dara. OTpuuaTensHbIM cyYMTanm
pesynsTart npu OTCYTCTBMM IM3MCa Ha ra3oHe pocTa uccrne-
JyemMoW KynbTypbl MUKPOOPraHW3MOB M OTCYTCTBMM nnanca
B KOHTpore. MNpy NonoXutensHOM pesynstare KynsTypy OT-
Hocunu K popy Serratia.

b7
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B pesynsTaTe npoBefeHHbIX UCCnefoBaHUM BCe uccnenye-
Mble LUTaMMbl 6akTepuin 6bInM OTHECEHbl K Buay Serratia
marcescens.

Baktepuocparu Serratia marcescens
u Serratia liquefaciens nHguKaTopbI
6aKTepuu BO BHELLUHEW cpefe

Edpentopoa E.O.", Mynb4yepoBckas J1.M.",
Bacunbes A.A.', 3onotyxuH C.H.",
Maenosa WU.B.2, lOguHa T.I'.2

"VibsIHOBCKAas rocyapCTBEHHAs CEJIbCKOXO3AVICTBEHHAs
akagemusi um. N.A.CtonbinmHa, ViibsiHOBCK,

Poccwiickaa ®enepauus;

2MocKkoBCKu¥ rocy[apCTBEHHbIV YHUBEPCUTET

mm. M.B.JlomoHocoBa, MockBa, Poccwvickaa ®enepauus

LleHHOCTb Mcnonb3oBaHus 6akTepnodaros kak CaHUTapHO-
nokasaresnbHbIX MUKPOOPraHnM3mMoB npu dekanbHOM 3arpss-
HEHMM 3aKIoYyaeTcs B CreayoLem:

a) 6akTepuodhbarn BbIGENAOTCA U3 CTOYHbIX BOA C TON Xe
YacTOTOW, YTO MHOTME 3HTEPO-NaTOreHHbIe BUPYChI;

6) OHM MMET CXOOCTBO C SHTEPOBMPYCaMU MO YCTONYM-
BOCTU K XMMWYECKMM BeLLeCcTBaMm;

B) MeToAbl O6HapyXeHus 6akTepnodaros 04eHb NPOCThI.

Llensto Hawmx nccnegoBaHWiA MOCNYXUIO MPUMEHeHNe
6akTepuocbaros Serratia kak nHgnkaTopa 6akrtepun Serratia
marcescens v Serratia liquefaciens B 06beKTax OKpyXatoLLen
cpefdbl Takunx BOAbl 1 Necka ¢ nnsxa peku Ceusra.

Insa nccnegosaHwii 6binM 0To6paHbl NPO6bl BOAbLI U Mecka
W NpoBefdeHbl NccrnegoBaHUsa rno o6Hapy>XeHuo daros 6ak-
Tepun Bupoe Serratia marcescens w Serratia liquefaciens.
WccnepoBaHysa NpoBoaMan Mo Knaccm4yeckum MeToamkam.

MoceBbl ccnegyembix Npo6 NPon3soanIN B 6YNbOH C UH-
OVMKaTOPHbIMK  LUTAMMaMu FOMONOrn4YyHoro Bupa Serratia
marcescens v Serratia liquefaciens, a 3aTem genanun nocesbl
Ha NNOTHYIO NMUTaTenbHylo cpedy no metopy pauma. Mocne
NHKYOMPOBaHNA NOACUUTLIBAIOT KONMYECTBO HeraTuBHbIX KO-
NIOHWIN, KOTOPOE COOTBETCTBYET KONMMYECTBY (haroBbIX KOpny-
CKYn B BbICEEHHOM Marepuarne v nepecunTbiBaroT Ha 1 n. 3Tu
uccrnenoBaHvsa MoryT ObiTb NPOBEAEHb! B Ni06oM 6akTepmo-
noruyeckon naéoparopun B TedeHve 18-24 4 npu ncnonb3o-
BaHWM MPOCTbIX NMUTaTENbHbLIX CPEef U HECIOXHOIro 060pyAo-
BaHusa. B pesynbrate npoBefeHHbIX uccnegoBaHun 6bino
BbIOENEHO U CEeNneKLuMoHMpoBaHo 3 6akTepuodara: 2 Ha Bug
Serratia marcescens (SM-5, SM-7) n3 Bogbl n necka n 1 Ha
Bua Serratia liquefaciens (SL-4) n3 necka.

M3 Tex xe npob necka v BoAbl TaKXe BbIOENANN MUKPO-
opraHvu3Mbl, npuvHagfaexawime Kk pogdy Serratia KynbTypanb-
HbIM MeTofoM. B pesynstate npoBefeHHbIX UCCrefoBaHui
6b110 BbigeneHo 2 wramma 6aktepuii: 1 — Serratia marcescens
n 1 — Serratia liquefaciens.

MpoBeneHHble MccnegoBaHWs MOATBEPXOAIOT 3HaYeHue
6aKTeproaroB Kak caHMTapHO-noKasaTesnbHbIX MUKpoopra-
HM3MOB BMAOOB GakTepwun Serratia marcescens w Serratia
liquefaciens.

PaspaboTka napaMmeTpoB YCKOPEHHOW
naeHTUdMKaLumm 6aKkTepun

Y. Pseudotuberculosis ¢ noMmoLLbio
MHOUKATOPHbIX 6akTepuocharos

Xypasckas H.I., 3onotyxuH C.H., Bacunbes [.A.

VibsiHOBCKasi rocyapCcTBeHHasi Ce/lbCKOX035CTBEHHas!
akanemusi um. N.A.CtonbinuHa, YibsiHOBCK,
Poccwvickas ®enepauymns

C yyeTOM CTpOron pogosor cneundnyHOCTN BblAeNeHHbIX
nceBoTy6epKynesHbix 6akTeprodaros, Hamun 6binna paspa-
6oTaHa cxema BblAENEHUs N YCKOPEHHOW uaeHTubrkaumm
6akTepun Bupa Y. pseudotuberculosis. B nccneposaHusx nc-
nonb3oBanu BOAY, NULLEBOE Cbipbe, KOMOMKOPM, dhekanuu
6e3 cTepunusaumm, KOHTaMUHUpoBaHHble Y. pseudotubercu-
losis B koHUeHTpauum 10%, 104, 103, 102, 10" m.k. B 1 M.

Wccnegyembln maTepuan nogsepranv 6akrepuonornyec-
KOMY MCCMefoBaHuIo Ha BblgeneHne 6aktepuin Buga Y. pseu-
dotuberculosi no TMNMYHON cxeme (BblAEPXMBaHWE UCCrepye-
MOro mMaTepuana B cpefe HakOMieHus, NoCeB Ha CEeNeKTuB-
Hble cpefpl U T.4.). Ma3ku n3 nepBuYHbIX 6YSIbOHHBIX KYNbTYP,
Mony4YeHHbIX Nocne nepeceBa XapakTepHbIX A1 UEePCUHWI
KOMOHWI, oKpawumeanu no 'pamy n nogseprany MWKPOCKO-
nun. Mpn HanMuMM B Maskax MesikKMx rpamoTpuuatesibHbIX
nanoyek ¢ 3aKpyrieHHbIMN KOHLaMu1, He 06pasyoLLmx Crop u
Kancyn, NpoBOAUIM NOEHTUMDUKALMIO BbIGENEHHbIX KyMbTyp
6aKTepruonornyeckum MeTogom 1 ¢ NOMOLLbIO nceBaoTybep-
Kynes3Hblx 6akTepuodaroB METOA0M CTeKaroLLen Kanmnu.

Hanuyne npo3spayHon 30HbI NU3nca ¢ BTOPUYHLIM POCTOM
haropesncTeHTHbIX MUKPOOPraHM3mMoB uUnn 6e3 Hero, a Tak-
)€ POCT HeraTMBHbIX KOMOHWA para Ha CMOLLHOM rasoHe
pocTa uccnegyemMon KynbTypbl B MeCTe HaHeCceHusi OOHOro
unm obonx daros ykasbiBaeT Ha MPUHAANEXHOCTb nccnegye-
MOro wTamma K Bugy Y. pseudotuberculosis. OTpuuatensHbim
cyuiTanu pesynstar npu oTCYTCTBMM IM3UCa Ha ra3oHe pocTa
uccnegyemon KynbsTypbl MUKPOOPraHU3MOB W OTCYTCTBME
nmauca B KOHTpose.

B pesynsrate npoBeneHHbIX NCCNEAOBaHUA YCTaHOBIEHO,
YTO MpUY 3apaxkatoLLien KOHLEHTpaumMm 6akTepuanbHON Kyrb-
Typbl MeHee 10° M.k./MN BblgeneHne 6akTepuin M3 0O6bLEKTOB
BHELUHEN Cpefpbl HE MPOMCXOAMUT, MpU 1ccregoBaHnn deka-
M YyBCTBUTENBHOCTb 6aKTEPMONIOrMYEcKOro MeToga CHU-
xaeTtcs cebiwe 10° M.K./MI1 BBUAY UX 0O6WbHOM 06CEMEHEH-
HOCTM COMyTCTBYIOLLIEN MUKpodnopon. PeaynsraTel dharon-
JeHTUduKaumn BblgeNeHHbIX LITAMMOB Kak 6akTepuii Buga
Y. pseudotuberculosis Bo Bcex criydasix nogrBepXxneHbl pe-
3ynsTatamm UccrnegoBaHnii GUOXMMNYECKMX CBOMCTB.

OKcrnepMeHTanbHble OaHHble MNOATBEPXAAT BO3MOX-
HOCTb UaeHTUrKauun 6aktepun suaa Y. pseudotuberculosis
C MOMOLLbIO MHAUKATOPHbIX MCEeBAOTY6EpPKyne3HbIX ¢aros,
CPOK UCCNefoBaHUs MO CPaBHEHMIO C 6AKTEPUOSIOrM4yeckum
MeToOOM MpW 3TOM cokpawlaeTcs ¢ 4 0o 2 CyTOK Npu MeHb-
em pacxoge nabopaTopHOM nocyfdbl, nuUTaTenbHbIX cpem,
peakTvBOB.
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NMop6op 6akTepuocharos Ana MHANKaLMn
6akTepun Yersinia pseudotuberculosis
n Yersinia enterocolitica metopom PH®

Xypasckas H.M., BacunbeB O.A., 3onotyxuH C.H.

VibsiHOBCKasi rocy4apCTBeHHasi Ce/lbCKOXO35IMICTBEHHAs
akagemusi um. N.A.CtonbinnHa, YiibsiHOBCK,
Poccwiickas ®enepaymvs

MepcuHnosbl — rpynna nHdekumn, oobeamHsaowas 3a6o-
neBaHwusi, Bbl3blBaeMble 6akTepusamu Yersinia pseudotuber-
culosis v Yersinia enterocolitica.

B HacTosLwee Bpems nabopaTopHas AuarHocTvka nepcu-
HMO30B BK/IO4aET 6AKTEPMONOrM4eCKUA MeTog, MeTodbl re-
HogmarHocTukmn (MUP, MMMyHO6M0T), UMMyHOEPMEHTHbIE
peakumn. BakTepuonorm4eckuii MeToh MccrnegoBaHus CBO-
[ONTCS, B OCHOBHOM, K BbIOENIEHWNIO YNCTOWN KYNbTYpbl BO3OYAN-
Tens U3 uccnegyemoro marepuvana v ero geHTudmKaumum no
O6LLIENPUHATLIM BMOXMMUYECKMM TecTaM. Tunu4Has cxema
BblOeneHuns 6aktepun Buaa Y. enterocolitica v Y. pseudotu-
berculosis BKNo4aeT HECKOSbKO 3TaroB: BblAepXXMUBaHWe uUc-
cregyemMoro marepvana B Cpefe HakonneHus (Xonogosoe
oboraLlleHve), MoceB Ha NMOTHbIE CeNleKTUBHbIE Cpefbl, U3Y-
YeHne epMeHTaTMBHBIX CBOWCTB BbIOENEHHbIX KyMbTyp.
O heKTMBHOCTL JaHHOro MeTofa orpaHuyeHa cpokamu uc-
crnepoBaHus MaTepmana oT Ha4ana 3abonesaHus, Y4To cBA3a-
HO C 6MONOrM4ECKMMM OCOBEHHOCTAMM BO36yaUTENEN.

B pumarHocTuyeckon npakTuke Onsi YCKOPEHHOro obHapy-
XEHUS N MAEHTUMKaLmn Bo3byauTenen psga UHPEKLMOH-
Hbix 6onesHen Y. pseudotuberculosis v Y. enterocolitica B
0o6beKTax CaHUTapHOro Hagsopa npeasiokeHbl WHAMKATop-
Hble 6akTepuodarn. Hamm BblgeneHbl arv, akTMBHbIE B OT-
HoweHun GakTepuii Buga Y. pseudotuberculosis, Y. entero-
colitica. YcTaHOBNEHO, 4TO BblOeNeHHble H6akTepuodarn 06-
nafaroT BbICOKON NTMTUYECKOW aKTUBHOCTbLIO (He Huxe 1078 no
Annenbemany, 10°-10" no Npauuna), LUIMPOKUM CNEKTPOM Nn-
TNYECKOM aKTUBHOCTW, CTPOro cneunduyHbl 1 MOTyT UCMNOSb-
30BaTbCA AN YCKOPEHHOW WHAMKAUMM W naeHTMdrKaumm
NepCcuHNn METOOOM peakummn HapacTaHus TuTpa dara (PHD).
MeTtog PH® ¢ npumeHeHnem crieundnyHbIX MHOMKATOPHbIX
6aKkTepnodaroes Mo3BonseT OOHAPYXWUTb B MCCRedyemMoMm
cybcTpaTe 6akTepun Y. pseudotuberculosis v Y. enterocolitica
B KOHueHTpaummn 103 m.k./cm® 3a 19-22 yaca.

Mony4yeHHble 3SKCnepuMMeHTaslbHble AaHHble MO3BONAIOT
pekomeHgosaTb MeTod PH® ona uHankauum Bosdygutenen
NEPCUHNO3HON W MCeBAOTYOEPKYNE3HON MHAEKLUMI B NULLie-
BOM CbIpb€ 1 MPOAYKTaxX NUTaHus.

OnpepeneHue onTUManbHOro
TeMnepaTypHOro pexuma
KyNbTUBUPOBaHUSA NCEBAOTY6EpPKYNe3HbIX
6akTepuocharoB

Xypasckas H.I., Bacunbes [.A., 3onotyxuH C.H.

VibsiHOBCKasi rocyapCcTBeHHasi Ce/lbCKOX035CTBEHHas!
akanemusi um. N.A.CtonbinuHa, YibsiHOBCK,
Poccwvickas ®enepauymns

Mo paHHbIM NUTEepaTypHbIX WCTOYHMKOB, OMNTMMAasbHbIE
TemnepaTypHble ycrnoBusa pocta 6aktepui sBupa Y. pseudo-
tuberculosis HaxogaTca B npegenax 25-28°C. Heo6xoanmbimM
aTanoM nogbopa 6akTepuodaros AN MHOuKaLumMm 6akTepuin
JaHHoro Bnga metogoM PHO® saBnanock onpegenexHve ontu-
MasibHOrO TemnepaTypHOro pexuma KynsTMBMpoBaHusA da-
ros. [Ana 3Toro nay4anu NUTUHECKYI0 aKTUBHOCTb MCEBAOTY-
6epKynesHbIX haros Npy TeMnepaTypHbIX pexvMax KynsTu-
BMpOBaHus B npefenax 25-28°C n 37°C.

OnpegeneHve onTUMasbHbIX TemnepaTypHbIX YCOBUN
KYNbTUBMPOBaHWNA NCeBAOTYO6EPKYNe3HbIX dharos NpoBoauu
no criepyoLe MeToamke: roToBUM pa3BefeHns UCnbITye-
MbIx dparoe oT 10" go 10'° B cTepmMnbHOM MSICONENTOHHOM
6ynboHe. PasseneHus daros ¢ cogepxxarnmem 10810 cbaro-
BbIX KOpnyckyn B 1 Mf 3aceBanu Ha Yallku MeTogoM arapo-
BbIX cfloeB. OQHOBPEMEHHO CTaBWUN KOHTPOSb POCTa KymbTYy-
pbl (6e3 go6aeneHus chara). MoceBbl NHKY6GMPOBaNN B TEPMO-
cTarte B ycnoBusix Temneparypbl 25-28°C n 37°C B TeyeHve
12—16 4. YueT pesynstatoB npousBoaunu nyTem nopcyeTa
HeraTuBHbLIX KOMOHWI para Ha MOBEPXHOCTWU MSIOTHOM nuTa-
TenbHOW cpeppl.

B pesynstarte npoBefeHHbIX MCCrnefoBaHuii 6bIno ycta-
HOBJEHO, YTO KyNnbTVBMpOBaHue aros B npegenax 25-28°C
HEe3Ha4YUTeNbHO CHU3WUMIO JNIUTUYECKYK akTMBHOCTb (haros
(c 10° po 108) u cyLecTBEHHO OTPa3uIIoCk Ha MOPAONOrnK
HeraTuMBHbIX KOSIOHWIA: Ha MOBEPXHOCTWU MAIOTHOW MuTaTenb-
HOW cpedbl Habn[anca PocT HEACHbIX, MYTHbIX HEraTUBHbIX
KOJIOHWI, Kpasi KONIOHWA 6b1n cnabo BeipaxeHs!. MNpu Temne-
patype 37°C Ha 4Yallkax oTMe4asicsi poCT YeTKMX, Npo3pay-
HbIX C POBHbIMW, XOPOLLO BbIP&XXEHHBIMWN KPasiMmn HeraTuBHbIX
KONOHWI chara.

JlnTnyeckas akTMBHOCTL 6GakTepuodaros Mo meToay
Annenbmaxa npu Temneparype B npegenax 25-28°C n 37°C
coctasuna 10° n 10'°, no metogy MNpauna — 108 n 10°, cooT-
BETCTBEHHO.

Ha ocHoBaHWMM NONy4YeHHbIX AAHHbIX MOXHO CAenaTtb Bbl-
BOA: ONTMMAasibHbIM ANS KynbTMBMpoBaHus daros Y. pseudo-
tuberculosis sBnaeTcs pexum npu Temnepatype 37°C.
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darope3ncTeHTHOCTb YCIIOBHO-
naToreHHbIX 6aKTepui B Nensaxe
KULLEYHON MUKPOOBMOTHI Y NnLy

C AUCOMOTNHECKUMM HapYLLEHUSIMU
KULLIeYHMKA

3aBropopgHss E.®.

Xabaposckuii HIW anugemnonornm v MUKpobuonorum
PocniotpebHagsopa, Xabaposck, Poccwvickas ®enepayms

BakTeprodarn HaxogaT Bce 60nee LUMPOKOe NpUMeEHeEHe
He Tonbko Ans npodunaktnkn un nedvenns OKU, HO Takxe
FHOMHO-CENTMYECKOM NaToNorMm B XMpypruveckmx, rMHeKono-
rMYecKnx, YpONorn4eckmx craumMoHapax, a B nocnegHue
rogbl — caHaUMM KNLLEYHON MUKPOOMOTbI U Ap. TemM He MeHee
nepuoamMyeckn nosBAAOTCA paboTbl O poOCTe M30Nauum
yCnoBHO-NaToreHHbIx 6aktepuii (YIB), pe3ncTeHTHbIX K 6aK-
Tepuogharam.

Llenb pa6oTbl. /13yyeHne pacnpoCTpaHEHHOCTU U OLEHKA
haropeauncteHTHocTH witammoB YIB cpegu nuy ¢ gucéuno-
TMYECKUM COCTOSIHMEM KULLIEYHMKA MO OTHOLUEHWUIO K OTeYe-
CTBEHHbIM 6akTepuodparam.

Matepuanbl u metogbl. MdyyeHo 1197 wrammos VYIB,
N30NNPOBAHHbIX U3 COAEPXMMOro TONCTOro OTAena Kuliey-
HWKa nuu, NpoxusaroLwmx B r. XabapoBcke, B npouecce 1U3y-
YeHUs KNLWEeYHON MUKpoObmoTkl (2014—-2016 rr.), B TOM yncne
382 wramma S. aureus, 276 — Klebsiella pneumoniae, 141 —
Klebsiella oxytoca, 33 — Proteus vulgaris, 37 — Proteus
mirabilis, 131 — E. coli remonnavpoBaHHbIX (rem+), 197 —
E. coli nakTo30oHeratuBHbIX (Nak-). iccnepoBaHuns MMkpo6umo-
Tbl M OUEHKa pe3ynbTatoB MPOBOAMIIUCL MO CTaHOapTHOM
MeToauke, WOeHTUMUKaUms LTaMMOB — MO KIacCU4eCKnm
MeTodaMm, oTAeNbHble LUTaMMbl MOEHTUMULMPOBaHbLI C NOMO-
wpto 6akaHanmsaTtopa Vitek-2 Compact 30. Jlutudeckas
aKTUBHOCTb crieumndu4eckmx 6aktepmodaros nayyanacb me-
TOAOM «CTepuibHbIX NATEH». Mcnonb3osanuck MoHodaru
CTahUIIOKOKKOBBIN U Krnebcrmenn MnHEBMOHUWM (NpPovn3BOA-
ctBa «MukporeH», r. [lepmb), a Takxe NONMBaneHTHbIA KONn-
npoTerHbIn  6akTepuodar (npousdsoactea «MukporeH»,
r. H.Hosropop).

Pes3ynbtathl U o6cyxpaeHne. Cpean U3yYeEHHbIX LUTaM-
MOB BbIIBJ/IEH BbICOKUI YPOBEHb (46,2%) dharope3ncTeHTHbIX.
Hanbonee BbICOKMI MPOLEHT harope3anCTEHTHbIX BbloefeH
cpegn cnegywowmx wtammoB: Proteus mirabilis, Klebsiella
oxytoca, Proteus vulgaris v Klebsiella pneumoniae (89,2; 78,0;
72,7 n 69,2% COOTBETCTBEHHO); MO CPaBHEHMIO C MPOLUSILIM
rofoM 3Ha4YMTENIbHO YBENNHMNIOCH YUCNO (Darope3nCTEHTHbIX
wtammoB cpeaun E. coli (rem+) u E. coli (nak-) — 42,7 n 37,6%
COOTBETCTBEHHO, U YMeHbLuMnoch Ao 17,0% cpeau S. aureus.
M3onauusa daropesncTteHTHbIX wtammos YIB valle npowmc-
XOOUT U3 MUKPOOHBLIX MNK FPUBKOBO-MUKPOBHBLIX accouma-
UM, 97O 0COBEHHO XapaKTepHO Ans wTamMmMoB S. aureus u
E. coli (rem+), y KOTOpbIX U3 accoumaunin Bblgenanocb CooT-
BETCTBEHHO B 4 1 2 pasa 60sbLUue harope3nCTEHTHbIX LWTaM-
MOB, Y4eM W3 MOHOKYNbTYp (p < 0,01). CnenyeTr oTMETUTH
Takxe, 4TO ANUTENbHas UMPKyNauus aropesncTeHTHbIX
LWITAMMOB B MMKPOGUOTE, O4EBUOHO, NOOAEPXMBAET NPOLON-
XWUTENbHOCTb ANCONOTUHECKOrO HAPYLUEHWS Y AAHHOIO UHAN-
Buagyyma. OgHOM M3 BO3MOXHbIX MPUYMH BbICOKOrO YPOBHS
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charopesncTeHTHOCTN WTammoB Klebsiella pneumoniae,
KOTOpble CTanu pPerucTpupoBaTbCA B HallemM pervoHe c
2014 r., — cMeHa gomuHupyloLlero wtamma. Kpome Toro,
NPeANonoXUTeNbLHO, APYron MPUYMHOWN 3TOTO ABIIEHNS MOXET
6bITb Masnoe NPefcTaBuUTENIbCTBO AaNlbHEBOCTOYHBIX LUTaM-
MOB UNN Aaxe NxX OTCYTCTBME B COOTBETCTBYIOLLMX (DaroBbIX
npou3BoAcTBax.

3aknioyeHune. Takum 06pasom, B HALLEM PErnoHe npo-
JOImKaeTcs yBenuumMBaTtbCs BblfernieHne arope3vCTeHTHbIX
VI1B, coctaBnsioLlee Ha cerogHs 46,2%, ¢ HanbonbLuen ump-
Kynsauven cpegn npoteeB U Knebeuenn U HanMeHbluen —
cpeamn 30M0TUCTbIX CTadMIOKOKKOB. CunTaem BaXHbIM 06-
paTuTb BHUMaHue daroBbIX NPOU3BOACTB HA HEOOXOAMMOCTb
npu NPUroToBreHNn 6akTepuodparos o6a3aTeNnbHO UCNOSb-
30BaThb LUTAMMbI AafibHEBOCTOYHOIO pervoHa.

BnusHue charope3mcTeHTHOCTHU

Ha YyBCTBUTEJZIbHOCTb MaTeMaTUYECKON
Mopenu COCTOAHUA MUKPOO6MOLIeHO3a
KULLIeYHUKa

3areBanoB A.M., CenbkoBa E.IN., AnéwkuH A.B.,
F'ynosa H.B., N'ycaposa M.M., 3ateBanosa E.A.

Mockosckuii HUIW snvpemuvonoriy v Mukpobuosiornm
um. I".H.Mabpuyesckoro PocrioTpebHansopa, MockBa,
Poccwvickas ®enepayms

Llenb pa6oTtbl. OueHWUTb YyBCTBUTENBHOCTb MCKYCCTBEH-
HbIX HEMPOHHbIX CETEeN COCTOAHUSA MUKPOOMOLIEHO3a KuLLeY-
HMKa MO KOHLIEHTpaLMn MUKPOOPraHM3MOB B Kasie C y4eToMm
MWKPOOPraHn3mMoB YyBCTBUTENbHbIX K 6akTepnodaram n 6e3
yuyeTa. CpaBHWUTbL NokasaTtenm KOpPeKTHON Knaccmdgmkaumm B
rpynnax ¢ pasnnyHbIMW CTENEHSIMU MUKPOOMONOrNHECKNX
HapyLLUeHW 1 B rpynnax ¢ HapyLleHNaMn oepMeHTaTMBHOMO
nvLeBsapeHus.

Pe3ynbratbl. B pa6oTe o6paboTaHbl faHHbIe 6aKTepuosno-
rMYEeCKOro 1 KOnponorn4eckoro aHanmaa kana 2357 naumeH-
TOB ambynaTtopHOro npvema KOHCYNbTaTUBHO-BNArHOCTU-
yeckoro ueHtpa npy MHUN3M um. Mabpuyesckoro. Pesynb-
TaTtbl 6aKTEPUONOrMYeCcKoro aHanusa kana ObiivM OLeHeHbI
BPa4YOM-3KCMEepTOM MO CTENEHN MUKPOOMONOrNYECKUX Hapy-
LLIEHNI OT COCTOAHMA HOopMa [0 3-M CTeneHn MUKpobuosnoru-
YeCcKUX HapyLlleHui. NMokasaTtenb cTeneHn MnMkpobuonormnye-
CKMX HapyLLeHW 6bin MCMoNb30BaH AN rPYnnNMPOBKM OaH-
HbIX 6AKTEPMONMOrMHYECKOro aHanM3a B ABYX UCKYCCTBEHHbIX
HEMpOHHbIX ceTAX. B mepBon mcnonb3oBanu OKpPYrieHHbIe
3HayeHns norapnmMoB KOHLEHTPaLMnM MUKPOOPraHNM3mMoB
B Kane. Bo BTOpOI UCKYCCTBEHHOW HEMPOHHOWM CETU TaK Xe
NCMOosb30Basnu OKPYriieHHble 3Ha4YeHUs IorapndMOB KOHLIEH-
Tpauuin MMKpPOOPraHM3MOB B Kase, HO KONIMYeCTBO MUKPOOP-
raHW3MOB yBENMYMIK, 3a CYET pasfeneHnss MUKPOOpraHu3-
MOB 4yBCTBUTENbHbIX K POACTBEHHbIM 6akTepuodaram.
YuntbiBanm 4yBCTBUTENIbHOCTb KULLIEYHOM NanoYku npogayLum-
pyIOLLIEN TEMONU3MHBI U MPOTESA K KONMUMNPOTEMHOMY 6GakTe-
puodary, 9HTEPOKOKKOB — K CTPEMNTOKOKKOBOMY, Kne6cu-
enn — K KnebcmennesHomy, a cTapmMnokokKkoB — K ctadumno-
KOKKOBOMY 6akTepuodpary. Bo BTopon 4actun paboTbl Takxe
uccnegosany ABe UCKYCCTBEHHbIX HEMPOHHbIX CETU C yHETOM
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MUKPOOPraHn3MoB 4yBCTBUTESIbHbIX K POACTBEHHbIM GakTe-
pvodharam v 6e3 yyeTa, HO B Ka4ecTBe rpynnmMpoBKU UCMOSb-
30Banv AaHHble KOMposiornyeckoro aHannsa, o6pabotaHHble
no anroputMmy onpeeneHns Konposnornyeckoro cuHgpoma.
Bbino ob6pabotaHo 508 pesynbTatoB 6aKTEPUONOrMyecKux
aHann3oB C MNpU3HaKaMuM HOpMasibHbIA KOMPOSIOrMYEeCKUI
cvHOpPOM, amunopes u cteatopes. CpaBHeHWe CpegHero 3Ha-
YeHWs KOPPEKTHOM Knaccudukaumm nokasanu, 4to gns uc-
CKYCTBEHHbIX HEMPOHHbIX CETel C Y4eTOM MUKPOOPraHM3MoB
YYBCTBUTENbHBIX K POACTBEHHBIM 6akTepuodaram ysenmyu-
BaEeTCHA OO KOPPEKTHOM Knaccmukaumm no CTeneHsam Mu-
Kpobuonornyeckux HapyweHun ¢ 97,25 no 98,05%, a no Ko-
nposiorn4eckuM cuHapomam yesenuymeaetcs ¢ 42,7 0o 50,7%.

BbiBOAbI:

1. Y4eT MMKpOOPraHn3moB, 4yBCTBUTESIbHbIX K POACTBEH-
HblM 6akTepuodharam B MaremMaTtu4eckoM MOAenvMpoBaHUn
yBENM4YMBaET YyBCTBMTENbHOCTb MOLENEN.

2. Hanbonbluaa apdeKTMBHOCTbL B YBENUYEHUN HYBCTBU-
TENbHOCTW HabnJaeTcs Npu rpynnMpoBKe nokasartenen no
KOMpOOrMyeckomy CUHAPOMY.

OnTuMnsaumsa aHTUGMOTUKONPOPUNAKTUKU
HarHOEHW paH ¢ NMOMOLLbIO
nonueBaneHTHbIX 6aKkTepuocparos

M UMMYHOPUEHTUPOBaAHHOW Tepanuu

3y6puukuni B.®.', UBawkuH A.H.', KoBanes A.UN.2,
Kpueowanos .I".3, Husosou A.B.3, ®omuHbix E.M.!

"MeguUnHCKNI UHCTUTYT YCOBEPLLEHCTBOBAaHWUS BpaYve
MockoBckoro rocyfapCcTBeHHOro yHuBepeuteTa nuLLeBbIX
npounssoacts, MockBa, Poccurickas ®epepauusi;
2MocKoBCKu¥ rocy[apCTBEHHbIV yHUBEPCUTET

mm. M.B.JlomoHocoBa, Mocksa, Poccuvickasi degepauus;
3InaBHbIVi KITMHW4Yeckui rocrimtans uMm. H.H.BypaeHko
Muro6opoHbl Poceun, Mocksa, Poccuvickass ®egepauusi

LLinpokoe pacnpocTpaHeHue B XUPYPruyecknx craumoHa-
pax nonMaHTUGMNOTUKOPE3UCTEHTHbLIX 6GakTepun SABnAeTCA
OOHOW W3 [MaBHbIX MPWYMH MOCEONepPaUMOHHbIX THOMHO-
CenTUYECKNX OCMOXHEHUN. [pyroi Npu4YMHOM Takoro noso-
XeHus gen sBNseTcs yBennyeHne fonun NaumMeHToB C MUMMMY-
HOCYMNPECCUBHBLIMN COCTOSIHUSIMU OBYCMOBIIEHHBLIX KaK ecTe-
CTBEHHbIMM MPUYMHaMK (BO3PACT, SKONOMMHYECKOE COCTOSIHME
OKpy>KaroLLer cpefbl), Tak U Bbl3bIBaeMbIX MCKYCCTBEHHO (Ha-
npumep: NPy TpaHcnnaHTauum opraHoB, kak no6OYHbIA 3g)-
heKT XMMmMoTepanunn Ornyxosen).

B nocnepgHee Bpemsi, ¢ Uenbio NPOMUNAKTUKN U NeHeHUs
FHOMHbIX OCINOXHEHWI pa3paboTaHbl KOMOMHUPOBaHHbIE npe-
napatbl aros, HanpasBneHHble Ha YHWYTOXEHWE NOJOOHbIX
BO36yamTenen wHdpekumn — «Cekctadar» (NponM3BOACTBO
OAO «MwukporeH»). PaHee, ¢ Lenbio NpounakTmkm nHgeK-
LUMA MAKUX TKaHen nocrie XvMpypruyeckux BMeELLATenbCTB,
OaHHbIN Npenapar He NCMOoIb30Barncs, 0QHaKO 6blf1 C YCMEXOM
NPUMEHEH MpU NleYyeHnn psiga rHOMHO-cenTUYecKnx 3abone-
BaHWUN.

Ha npepbigyLiem atane uccnenosaHui 6binmn o6cneposa-
Hbl MauneHTbl C pPa3BUBLUMMUCA THOMHO-CENTUYECKUMMN
OCJIOXXHEHUSIMW NOCeonepaLMoHHOro nepmoga — BbisiBIEHO,

41O NoYTN y 70% BCEX NaLMEHTOB B fOOMepaLoHHOM Nepuo-
€ TeCTbl BbISBMANN CHVXXEHWE YMCna Ui PYHKLMOHABHYO
HeJoCTaTO4YHOCTb NUMAOUMTOB unn ux dpakumii. Cpegm
npenapaToB, UCMONb3YEMbIX OJ11 KOPPEKLUMM TaknxX HapyLue-
HUA UMMYHUTETA, 0CO60 BbIOENAETCA APOXOKEBOMN, PEKOMOU-
HaHTHbIN, WOEHTUYHbIA YENOBEYECKOMY WHTEPNENKNH-2
(«PoHkoneriknH» npouasefeHHbii OO0 «Buotex»). B otnm-
yne OT Opyrnx npenapartoB, KOPPEKTUPYIOLLMX HELOCTaTou-
HOCTb NMMOUUTOB — WMMMYHOMOROYNUPYIOLLEE OENCTBUE
pas3BMBaETCH yXXe B TEYEHME NepPBbIX CYyTOK NOCNe BBEOEHUS.

B naHHOM wmccnepoBaHum oueHvBanacb 3EKTUBHOCTb
6akTepuoaroB 1 MMMYHOMOAYNUPYIOLLEN Tepanuu Ans
npeaynpexneHns MHPEKLUNOHHbIX OCMOXHEHUI B nocneone-
paurMoHHOM nepuofe y 60sbHbIX C amnyTaunaMmM HUXKHUX KO-
HEYHOCTEN Ha ypoBHe 6enpa.

O6c¢cnegosaro 90 naumMeHToB, cTpagarLmx o6nmTepupyo-
UM aTepoCK/IEPO30M COCYAOB HMXKHUX KOHEYHOCTEW MK
OnabeTnyecKom aHrmo-HemponaTMen ¢ AEKOMMNEHCMPOBAHHOM
vemMmen auctanbHbIX OTOeS 0B KOHEeYHOCTEN.

BonbHble 66N pacnpeneneHsl Ha Tpy rpynnbl No 30 60rb-
HbIX (KOHTpONbHasA 1 ABe OCHOBHblE). Bcem 60mbHbIM NPOBO-
aunacb npepgornepaunoHHas aHTMObMoTUKonpodunakTnka
uedpaszonuHom B po3e 2.0 rpamMma BHYTPUMbILLEYHO 3a
30-40 MuH fo onepauun. B 0CHOBHBIX rpynnax, ¢ Lenbio npo-
PUNaAKTUKN HO3OKOMMUANBHOM MHGEKLMM MaumMeHTbl NMPUHU-
Manun BHyTpb No 20 mn «Bbaktepuodar MNno nonMBaneHTHbIN»
nsaxpapbl: 3a 30—40 MuH 0o onepauuu 1 Ha 5-e cyTku nocne
Hee. BonbHbLIM BTOPOW OCHOBHOW rpynmbl KPOMe 6akTepuno-
¢ara, 3a 30—-40 MMH [O onepaumu, a Takke Ha 3-u u
5-e cyTkn nocne onepauun ssogunm 50000 EO «PoHkonen-
KUHa» (PEKOMBUHATHOrO YeI0BEeYECKOro NHTEpPNenknHa-2).

Mpy pa3BuTMN MHPEKLMOHHOrO BOCNaneHus B nocneone-
pauvoHHOM neprofde MPOBOAMN GaKTEPUONIOrMYECKOE WC-
cnepfoBaHve paHeBoro otgensemoro. lMoceB 6panu B CTe-
PUIbHBIX YCIIOBUSIX, CTEPUSIbHLIM BaTHbIM TaMMOHOM B MPO-
6GMPKY C MSICOMENTOHHbIM arapom.

YcTaHoBneHo, 4To Y 10% 605bHbIX (3 NaumeHTa) KOHTPOsb-
HOW rpynnbl B paHe pa3BuiIoCb BocnasieHne ¢ 06pasoBaHmeM
rHosi. Bo Bcex noceeax npu 3Tom 6bl1 O6HApyXeH 30M10TU-
CTbI CTadUNOKOKK B konnyectse oT 10° no 107 B 1 rpamme
TKaHW, KOTOpbI 6biNT PE3UCTEHTEH K METULMINMHY, Ledaso-
JIVHY W YyBCTBUTESIEH K BaHKOMWLMHY. B nepBoi OCHOBHOM
rpynne y ogHoro 60/1bHOrO pa3BUIOCh HAarHOeHe B 061acTu
OMepaLmnoHHON paHbl, B NOCEBax paHEBOro OTAENSeMOro Ko-
TOpOro BbisiBNieHa accoumauma Escherihia coli B konuyecTtse
108 B 1 rpamMmMe TKaHU C PE3NCTEHTHOCTBIO K aMMULMITIVHY,
JIVMHKOMULIMHY, ueda3onmHy, LMnpodioKcaLMHy 1 ¢ YyBCTBU-
TENbHOCTLIO K aMMUKaUMHy, Ledenumy, BaHKOMULIMHY, Ledo-
Takcumy, LedonepasoHy. [Npy1 0gHOBPEMEHHOM MCNOMNb30Ba-
HUKW aHTUOBMOTUKA, 6akTepnoaros U POHKONENKMHA Criy4aeB
FHOMHO-CENTUYECKNX OCIIOXHEHUI B MOCIeoNnepaunoHHOM
nepuoge OTMe4YeHo He 6bIno.

TaknM 06pa3oM, MHPEKLNOHHBIX OCIOXHEHWI Nocneorne-
pauMOHHOro nepuoga B rpynne, rge JOMOSNHUTENBHO K aHTU-
61oTUKaM NpuMeHanNucbL 6aktepuodarM U MUcnonb3oBanach
WMMYHOOPVEHTUPOBaHHAsA Tepanus He ObIN0 OTMEYEHO
BOBCE.
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XapakTepucTuka KoKTeuns
6akTepuocharos, achcheKTUBHO
npoasiesaloLLiero CpoK rogHoCTH
OXJlaXXAEHHOMN pPbI6bI

3ynbkapHeeB J.P., AnewkuH A.B., Kucenesa U.A.,
Ecmmona O.I"., Py6anbckuii E.O.

Mockosckuvi HIW srivpemnonoriiy v MMKpobuonornm
mm. .H.Mabpuyesckoro PocriotpebHansopa, Mockaa,
Poccwiickas ®epepaymns

Mcrnonb3oBaHne KOKTEWna OpurmMHanbHbIX 6akTepuodia-
roB, NMO3BONWIIO YBENNYUTb CPOK XPaHEHWs MPOM3BOACTBEH-
HOM NapTumn OXNaXXAEHHOW pbibbl HA 5 CYTOK.

Llenb uccnepoBaHus. ®eHotunmyeckas n MONeKynsapHo-
reHeTmyeckas xapakrepucTvka 6akrtepvodaros, BXOAALLMX
BO BCMoOMoOrarteslbHoe TEXHONOrn4eckoe CPefcTBO AN AEKOH-
TaMnHaUMn OXNaxKAeHHOW pbiObl.

MaTepuanbl 1 metofbl. C NOMOLLBIO MUKPOBMONOrnYe-
CKUMX (BKIHOYas 3N1EKTPOHHYIO MUKPOCKOMWMIO) N MONEKYNAPHO-
reHeTM4yeckux MeTOAOB WCCefOoBaHUs oOxapakTepusosanu
5 npupofgHbIx 6akTeprodaros, akTUBHbIX B OTHOLLEHWM Npu-
XKU3HEHHOW MUKPONopbl r’MAPO6UOHTOB KapenbCckoro peru-
OHa Kak in vitro, Tak v Npy AEKOHTaMMHALMKN MPOU3BOACTBEH-
HOW napTun. Bbicokue TUTpbI 6akTepuodaros nony4anu Ha
nnotHon cpege. MnHumaneHoe cogepxaHne TOKCMHOB B KOK-
Teunne o6ecne4vnBanocb UCMNonNb30BaHNeM apOUHHON Xpoma-
Torpadum.

Pesynbratbl. baktepuodpar Ah1 n3 cemernictea Myoviridae
nuaunposan 87% wrammos Aeromonas hydrophila, ero opurun-
HanbHbIA reHOM (MakcumarnbHasi FoOMOSIOrusl C yXe WU3BecCT-
Heim Bacteriophage Aeh1 77%) Bkntoyan B ce6s NUHENHYIO
AudHK 221 1.n.H. BakTepuocpar Pf1, oTHocawwmiics k Podo-
viridae, nusupoBan okono 80% wrtammoB P. fluorescens,
reHom Bkntovan B cebs audHK 39 T.n.H. 1 661N romonorn4yeH
6NN3KOPOACTBEHHBbIM haram He 6onee YyeM Ha 95%. BakTe-
pnogpar Cf1 ¢ paamepom gudHK 171 T.n.H. n3 cemerictea
Myoviridae nun3nposan okono 64% wrammoB Citrobacter
freundii, ero romonorvsa C Yyxe W3BECTHbIMK aramum
Citrobacter coctagnana He 6onee 89%. bBaktepnodar Ro1 na
cemenctea Myoviridae nusvpoBan okono 66% LwTamMmoB
rucTamuH-npogyuupytowlen Raoultella ornithinolytica, opuvru-
HanbHasa audHK dara ¢ pasmepom 145 TnH oTnnyanack oT
IOHK poncTteeHHbIX charo 6onee 4em Ha 25%. JINCTEPMO3HbIN
dar Lm1 n3 cemenctea Myoviridae nuanposan 6onee 95%
wrtammoB L. monocytogenes, ero guHK coctasnsna 35
T.M.H. n otnmyanack ot AHK dharos P35 n P40 Takxe 6onee
Yyem Ha 25%. TuTtp 6akTtepuodaroB B NpoLEecCe MUIIOTHOro
npouseoacTea gocturan 10'"-'2 BOE/mn.

3aknioyeHue. [lpoBefdeHHbI 6GMONHEDOPMALMOHHBIN
aHanua daroebix JHK noarsepann oTCyTCTBUE JIOKYCOB
NMaToOreHHOCTW, a TakXe reHOB, KOAMPYIOLMX W3BECTHbIE
MHTEerpasbl, penpeccopbl TPAHCKPUMNLUMA UM UX FOMOOrH,
YTO Hapsady C MMHUMAasbHBIM COAepXaHnem B charonnsartax
3K30- U SHOOTOKCMHOB rapaHTvMpoBan 6e30MacHOCTb MC-
MonNb30BaHNS BCNOMOraTeflsHOro TEXHOSIOrMYecKoro cpeg-
cTBa ANA AeKOHTaMmHauun oxnaxaeHHou pblbbl. deHo-
TUNNYeckKas xapakTepucTuka daros, a TakXe WChNbiTaHus
KOKTenns npu nepepaboTke Npou3BOACTBEHHON NapTuu rm-
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OPO6GMOHTOB NOATBEPAUNIN €ro BbICOKYHO 3MIEKTUBHOCTL
B OTHOLLIEHUW LLMPOKOro CrekTpa 6akTepuit N3 NpuXn3HeH-
HOW MUKpOdopsl pbIb.

Bakrepuocparu gpng uMmnnaHTaToB
WUrnartos C.I'., leHnceHko E.A., BonowuH A.l'.

locypapcTBeHHbIN HayYHbIN LEeHTP NPUKIaLaHoOMN
MUKpoGuonornm n 6uotexHonoriv, O607EHCK,
Poccwvickas ®enepayms

He cmoTpsi Ha 3HauuTesNlbHbIe yCrexu B Marepuarnosege-
HWUM NPU KOHCTPYKLMN UMMMIAHTATOB C aHTMbakTepuanbHbIMU
csowncTBamMu, npobremMa nocTornepaLmMoHHbIX MHeKLmn ocTa-
eTcsl BecbMa akTyanbHoW. PasHoob6pasHble mMoavdukaumm
NMOBEPXHOCTN MMMNMIAHTATOB MPU3BaHbl YMEHbLUUTL 6aKTepu-
anbHYt0 06CEMEHEHHOCTb MOBEPXHOCTM. [1o3TOMy Uenblo
HalmMx uccnegoBaHUn ABNANach oueHka 6akTepuunagHon ak-
TUBHOCTM 06pasL0B C Pa3BUTON NMOBEPXHOCTHIO M HAHOCTPYK-
TYPHbLIM NMOKPbITUEM, MOANMDULMPOBaHHBLIX 6aKTeprodaramm.
Baktepnodharamu HasbiBalOTCA BUPYCbl, UHUUUPYIOLLNE
6aKTeprn U Ppa3MHOXAaKOLLMECS BHYTPU HUX C NCMOMb30BaHN-
eM cucteM 6UOCUHTEe3a Xo3siMHa. HekoHTponvpyemoe npu-
MEeHeHne aHTUOBMOTUKOB 1 ocrnabneHve UMMYHHOro craTyca
opraHuama npuBOAAT K 06pa30BaHUI0 MYNbTUPE3NCTEHTHBIX
LUITAMMOB MaTOreHOB C KOTOPbIMU OYeHb TPYAHO 60pPOThCA C
NOMOLLIbIO aHTUBUOTUKOB. B HacTosLwee Bpems 6akTeproda-
rM paccMaTpuBalOTCA Kak anbTepHaTuBa aHTMOMOTUKaM.
Mpepnonaraetcs, 4To 6akTepuodarn He TOMbKO NU3UNPYIOT
4YacTb MMKPOOPraHM3MOB B JAaHHOW CUCTeMe, HO U MpepoT-
BpaLlaT obpasoBaHme 6uonneHok. lMop 6akTepuanbHbIMU
61ONOrNYECKUMMN NIIeHKaMm MOHUMAIOT CTPYKTYPHO-OpraHu-
30BaHHYIO rpynny MUKPOOPraHn3MOB UHTEPKONTMPOBAHHYIO B
NONMMEPHbIA MaTPUKC (4acTo ABMSIOLLMMCA NPOJYKTOM XMN3-
HeesATeNbHOCTN AaHHbIX OPraHM3MOoB) Ha JII06O0N MOBEPXHO-
ctn. Ob6pasoBaHne GUOMNEHOK €CTb MexaHu3M aganTtaumu
NNaHKTOHHON (opMbl GaKTepuii K OKpyXaroLwlen cpege.
O6pasoBaHne 6monneHok conposoxaaeTt o 80% 6akrepu-
anbHbIX MHEKUnin. MI3BECTHO, 4YTO 6akTepuasbHbie 6MOMNNeH-
KN MOKa3blBaIOT MOBbILUEHHYIO YCTONYMBOCTb K Pa3nnyHbIM
AHTUMWKPOOHBLIM areHTam. [laTtoreHHble MUKPOOpraHW3Mbl,
CTPYKTYypUpyeMble B BUOMNIIEHKN, NPUBOAAT K POCTy 3abone-
BaeMocTu n cmeptHocT. O6pasoBaHme 6UONNEHOK NaToreH-
HbIMX MWKpPOOpraHnamMamu npepacTasnaeT 60MbLUylo onac-
HOCTb AJ1s NI060ro MMMnaaHTara BHyTpM opraHuamMa 4yernose-
ka. B pa6ote ucnonb3oBancsa 6akrepunodar Escherichia coli
ECD4. Moandukaumsa noBepxHOCTN 6akTepnogarom nNpmeo-
OuT K 6aKkTepuumpHomy addpekTy ona knetok E.coli v 3aBu-
CUT OT KOHLIEHTpaumm 6akTepmodaros.



BakTepuodaru: TeopeTuieckune 1 npakTUHeCKNe acnekTbl NPUMEHEHUS B MeAULMHE, BETEPUHAPUMN U MULLEBON NPOMBILLIIEHHOCTY

BoipeneHue chara 6akrepun
Acidthiobacillus ferrooxidans metToaom
MHAYKLMN PEHTITEHOBCKUM 06J1y4YeHuem

Kapambiwesa H.H.', BacunbeB [.A.",
CemeHoB A.M.2, Mn4yruH 10.B.2

"VribsiHOBCKasi rocyapCcTBeHHasi Ce/lbCKOXO3sMICTBEHHAs
akagemusi um. N.A.CtonbinvHa, YibsiHOBCK,

Poccwiickas ®enepayvs;

2MockoBCKui rocy[apCTBEHHbIV YHUBEPCUTET

mm. M.B.JlomoHocoBa, MockBa, Poccurickass ®egepaums

Llensto Hawen pa6oTbl 661510 BbligeneHve dara Acidthio-
bacillus ferrooxidans meTogom 061y4eHNS PEHTIEH — Nly4aMu.

OKcrnepuMeHT nposoaunca npu obnyyvyeHun o6pasLoB
HUXEe pexyMamm ¢ POKYCHOro pacctosHus 1 mMeTp, BbicoTa
CTON6MKa HANUTOW XMAKOCTM B MPoBGMpKe (npegnonaraemMoro
6uonornyeckoro cybctpara) He MeHee 5 CM, paccTosiHue
Mexay npobvpkamu npu 0gHOBPEMEHHOM O6sTy4YeHUN OJHOW
napTum He 6onee 1 cM. NapamMeTpbl 3NEKTPOTEXHNHYECKUX MO-
KasaTenewn: aHOOHOE HanpshXeHWe npu BCeX MCCNefoBaHusX
coctaBnsAno 63 KV (KnnoBonbT) cuna Toka cocTaensna
250 mA (Munnuamnep), a 9KCNO3MUMOHHOE BPEMS U3MEHSN
B 3aBMCMMOCTM OT MOCTaBEHHOW 3aAaqun.

MonyyeHHas uncTas KynbTypa, BblpalleHHas B >KWOKON
cpefe, 6bina nogBeprHytTa O6SlyYEHUIO HAa PEHTreHOBCKOM
YCTaHOBKE NpW pasnuyHblx pexumax. [osbl 0651ydeHns 6ak-
Tepuin ycTaHasnveanu 3KcriepumeHTasnbHo: 55.2.0 cymmap-
Has pJo3a obnyyeHus coctasuna 1,2 m3B; 85.2.0 x 2 go3a
o6ny4eHus 2,8 m3B; 75.3.0 go3a o6ny4enns 1,8 m3B. Bpewms
akcno3vummn 1 cek, 3 CeK 1 2 CeKyHAbI.

Mocne o6ny4eHnss MPOGUPKM C 5 CYTOYHOW KynbTypoOn
A. ferrooxidans B xwnpkov cpege Cunbsepmana v JlyHarpe-
Ha 9K Ha 72 4 nomewanu gns MHKybmposaHus B TepMocTaT
¢ Temnepatypon 30°C. B nepBon cepuiHon naptmm obnyye-
HUI BUOMMbIX U3MEHEHWUW KYNbTYpPbl HE NMPONCXOAMUT, BO BTO-
poVi N TpeTben CepulHbIX MapTuUsaX oHa npoceetnena. Ons
NOATBEPXAEHWNS HANMMUMa B O6NYyYEHHON KynbType (daroBbIX
Yactuy 1 Mn npepnonaraemoro dparonuadara HaHOCMNWM Ha
arapusoBaHHyto cpegy 9 K meTogom arapoBbiX CrOeB M
Ha 72 4 nomewanu B TepmocTat npu 30°C.

Mpu npocmoTpe pe3ynsTaToB 66110 06HAPYXKEHO:

1. B cepum yawek MNeTpu ¢ 06nyyYeHneM cymMmMapHou ao-
301 1,2 M3B B Te4eHme 1 cek. — CNOLLHOM ra3oH KynbTypbl.

2. B cepuu ¢ 06ny4veHnem 2,8 M3B B Te4eHne 3 CeK. — Ha-
fM4me 30H OTCYTCTBUS pocTa.

3. B cepun ¢ obnyyeHnem 1,8 M3B B TeuyeHue 2 Cek. —
rasoH KynbTypbl C pa3peXXeHHbIM POCTOM W Hanuyvem mern-
KUX 30H nnauca.

Hanbonee ontumasnbHbIM SBMASETCA PEXUM O0O6NyHeHUs
C CymMMapHOW [0301 BO3AENCTBMA Ha cybcTpat GakTepun
1,8 m3B. B pesynsrate faHHOro BO3AENCTBUA Ha U3YyYaeMyto
6aKTepPUIO MPOU3OLLIEN MaKCUMAaSbHBIN IN3UC O6MYyYEHHbIX
knetok. Cy6cTpar nop BO3OEMCTBMEM BHELLHErO0 WHAYyLM-
pytoLLiero cakrtopa npogyumpyeT yMepeHHbin 6aktepuoddar,
0 4eM CBUAETEeNIbCTBYIOT 30HbI SIU3MCa Ha ra3oHe KyJsbTypbl
A. ferrooxidans ¢ po6asneHnem o6ny4YeHHoro daronusaTta.

N3ydyeHune Ca(2+) perynsauum sHOONM3NHA
6aktepuochara T5

KoBaneHko A.O."2, YepHbiwoB C.B.", Mpoxopos [.A.3,
MonoukoB H.B.?, MukynuHckas I".B.’

'"®unman VIHcTuTyTa 61M0o0praHn4ecKor Xummm

um. akagemmkoB M.M.LLemsknHa v 10.A.OBunHHMKOBa PAH,
Mocksa, Poccwvickaa ®enepauus;

2MocKkoBCKmVi rocy4apCTBEHHbIV YHUBEPCUTET

um. M.B.JlomoHocoBa, Mocksa, Poccwvickas ®enepauus;
SYIHCTUTYT TEOPETUHECKOV 1 SKCIIEPUMEHTAsIbHOM
6nogpmanku PAH, lNywmHo, Poccwrickas ®epepaymsi

OHponunanH konudpara T5 (EndoT5) — KOMNOHEHT NnTUYe-
CKOW cucTeMbl 6akTepuodpara, Heo6xoauMbIN Ons BbiIxoda U3
KneTkn 6akTepun charoBoro notomctea. 1o cBoewn creuu-
PUYHOCTN 3TOT PEepPMEHT — LMHKCoAepXaLlasa meTtannonen-
TMpasa cemenctea M15, adpdekTMBHO rmaponuayoLLas nen-
TUOOIMUKaH rpaMoTpuuartensHelx 6aktepuid. Hamu 6bino
BrepBble NoKasaHo, YTO aKTUBHOCTb 3TOro hepMeHTa pery-
nupyetcs noHamm Ca?*. KoHcepBaTUBHbIN CaliT CBA3bIBAHUS
LMHKa XOpOLUO M3BECTEH AN nofo6HbIX nentuaas, ofgHako
crnoco6 ceasbiBaHWa perynsatopHoro Ca?* paHee He uccnepo-
Banca. B paHHoMm paboTte mbl m3ydanu Ca?* perynsauuio
EndoT5 ¢ nomoLLblo canT-HanpaBfieHHOro MytareHesa.

Bbinun nony4eHsl MyTaHTHbIe 6eNKK, cofepxallme eanHnY-
Hble 3aMeHbl psifa aMUHOKUCIIOTHBIX OCTATKOB Ha OCTaToK
anaHnHa — D113A, N115A n D130A. NccnegoBaHue cnek-
TPOB KPYrosoro Anxpou3mMa rnokasasno, 4To Mytauun He Brie-
KYT 3a CO60M 3HA4YUMbIX MU3SMEHEHWUI BO BTOPUYHOW CTPYKTYpe
6enkoB. onyyeHHble MyTaHTbl OTNIMYAKOTCH MO CBOMCTBaM:
nutnyeckasa aktmBHocTb N115A Huxe, 4em y npupogHoro
6enka, B 20 pas, aktusHocTb D113A — B 2000 pas. MyTaHT
D130A He o6nagaeT akKTUMBHOCTbIO, HO COXpaHsieT Crnocoob-
HOCTb CBfi3blBaTb cy6cTpar. MHTepecHo, YTo 06a aKTUBHbIX
MyTaHTa NPOSIBASIOT CBONCTBEHHYIO NPUPOAHOMY DEPMEHTY
TepMocTabunbHoCcTb — nocne 15-MUHYTHOro nporpesa npu
90°C oHu coxpaHsioT 80% Ha4asnibHON aKTUBHOCTM.

UHrnbuposanme aktmsHocTn mytaHtoB D113A n N115A
C NMOMOLLIbIO XENaTopoB KasbLuMs nokasasno, Y4To A5 NOnHON
VHaKTMBaLMKN TPeOYOTCA Ha MOPAKOK 6onee BbICOKME UX KOH-
ueHTpaummn (1 MM npotus 100 MKM ans HaTvBHOro 6enka).
[No6aeneHne Ca? B peakUMOHHYIO Cpedy 4acTUHYHO BOCCTa-
HaBNMBaeT aKTUBHOCTbL PEPMEHTOB, HO TakXe TpebyeT 6onee
BbICOKMX KOHLIEHTpaLuini MoHa.

Takum 06pa3oM, aMUHOKUCAOTHble ocTaTku acn-113 u
acH-115 koopguHupytoT Ca?* — MyTaumm B 3TUX MONOXEHUAX
NPMBOAAT K YMEHbLUEHMIO CPOACTBA K MOHY U pe3komy nafe-
HWIO bepMeHTaTVBHOM aKTUBHOCTU, NMPUYEM KrltodeBas posb
npuHagnexuT acn-113. Cnoco6 ceasbiBaHna Ca?* aHanoru-
YeH TakoBoMy Yy 6enkos Tuna EF-hand. AcnaparuHoBas kuc-
nota B nonoxeHnn 130 He TONbKO koopauHupyeT noH Ca?,
HO M SIBNAETCA KOHCEPBATUBHLIM KaTannTUYECKUM OCTATKOM,
BXOASALLMM B aKTWBHbIA CalT; MyTauusi B 9TOM MONOXEHUN
MOSTHOCTLIO NHAKTUBUPYET (PEPMEHT.
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FeHoMHbIN aHann3 6akTepuodaros,
NIN3UPYIOLLIUX BbICOKOBUPYJIEHTHbIE
wTtammbl Klebsiella pneumoniae
KancynbHbIX TUNoB K1 n K2

Komucaposa E.B., MakuHuHa B.I., KpacunbHukosa B.M.,
BepeBkuH B.B., Kucnuukuna A.A., BonoxaHues H.B.

lFocynapcTBeHHbIV HayYHbIV LIEHTP PUKIaaHOMN
MUKPOGUOIornm n 6uotexHosnoriv, OO0EHCK,
Poccwiickas ®epepaymns

Cpeoun 78 K-cepotunoB Kilebsiella pneumoniae utammbl
C rMnepnpoayKkumen KancynbHblX nonvcaxapugos Tunos Ki
n K2 asnatotca Hambonee BUPYNEHTHbIMU ONs YenoBeka na-
TOreHamu, Bbi3bIBAIOLLMMM KaK rocnutasbHble, Tak U BHEro-
cnuTanbHble UHMEKLUN C pPasBUTMEM THOWHbIX abCLieccoB
ne4YeHn, MEHUHIUTOB, 3HAOMTANIBMUTOB, MHAEKUNA MSATKMX
TKaHen, MO4YeBbIBOAALLMX MyTen M nerkvx. Hapsigy ¢ Bbico-
KUM YpOBHEM BUWPYNEHTHOCTW, Takue LWTaMMbl obnagarot
TeHOeHUMEeNn K MpuoBpeTeHuto AeTePMUHAHT PEe3UCTEHTHO-
CTW K aHTUbnoTnKam. Jlutndeckne 6akrepuodaru ¢ nonuca-
Xapua-genonnumepasHo akTUBHOCTBIO paccMmaTtpusaroTcs
Kak 04HO U3 BO3MOXHbIX CPEACTB KOHTPONS MTMNepMyKONOHbIX
K. pneumoniae.

Hamn BblgeneHbl ceMb 6akTepuodaros, crneumpuyeckm
WMHMUMPYIOLLNX ToNbKo 6akTepuun K. pneumoniae Kancynb-
Horo Tuna K1, un yeTtbipe para, cneundunyHsle gnsa K. pneu-
moniae K2-tuna. Baktepuodaru oxapakrepusosaHbl No Mop-
honormn HeraTMBHbBIX KONOHWI, CMEKTPY JIMTUHECKOro Oew-
CTBUSA, NapamMeTpamM MH(EKUMOHHOro npouecca (Bpems af-
copéunn, eOUHNYHBIN UMKN pa3sutns). OnpeneneHsl NosHbIe
HYKneoTugHble NocnefoBaTeNlbHOCTU FreHOMOB LUecTu 6akTe-
pviogaroB. CpaBHUTENbHBIA GUOMH(OPMALMOHHBIN aHanus
MO3BONWI ONPefenTb TAaKCOHOMUYECKOE NONoXeHue daros.
YeTtbipe K1-cneumduyHbix hara OTHECEHbI K CEMENCTBY
Podoviridae, nopcemenctso Autographivirinae, ognH —
Siphoviridae, nogcemenctso Tunavirinae. Baktepunoddar, nu-
3MPYIOLLMIA TOMBKO LWTamMMbl K2-Tuna, aBnseTcs npeactasu-
Tenem cewmerictBa Myoviridae. Ha ocHoBaHWM romonorum
C M3BECTHbIMU MPOTENHAMU U UX (PYHKLMOHaNbHLIMX JOMe-
Hamu onpepeneHbl PyHKUMM haroBbix 6E€MKOB, BOBMEYEHHbIX
B npouecchl meTtabonuama caroson OHK n ynakoskn OHK
B Kancupg, CTpyKTypHble 6enKku Kancuga u XBOoCTOBOMO KOM-
nnekca, nutuyeckue depmeHTbl. H1 B ogHOM n3 charoe He
BbISIB/IEHbl [EHbl, KOAVPYIOLLUME W3BECTHblE TOKCUMHbI WNn
kakue-nnbo apyrme akTopbl BUPYNEHTHOCTU. B reHomax
tharos Podoviridae n mmoBmpyca onpefeneHbl reHbl XBOCTO-
BbIX CTPYKTYp C npepgnonaraemMbiM JOMEHOM nonucaxapwg-
fAenonvMmepassl.

MonyyeHHble pe3yneTaTbl ABMAAIOTCA MOMEKYNAPHO-reHe-
TUYECKOM OCHOBOW Ans pa3paboTKu npenapartosB cneumguny-
HbIX 6akTepmodaroB U Ux GepMeHTOB AN ANArHOCTUKM U
neyvyeHns MHekuuin, Bbi3biBaeMbIX K. pneumoniae kancysb-
Hbix TUNoB K1 n K2.

Pabora BbinonHeHa rpy nogaepxke Poccuickoro
Hay4Horo ¢poHaa (rpaHT Ne 15-15-00058).
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MMmyHonormyeckue acnekTbl
charotepanum 6poHxXnanbHON acTMblI

y AeTel C YaCTbIMU MHTEPKYPPEHTHbIMM
pecnupaTopHbIMU MH(EKLUAMN

Kocskosa H.WN.

BonbHnya MNywmHekoro Hay4Horo yeHTtpa PAH, lywuHo,
Poccwvickas ®enepauyns

MMmyHonornyeckme namMeHeHns cnocoOCTBYHOT MOBbILLEH-
HOW pecrnvpaTopHor 3ab0neBaeMocT U CeHCUbUIU3aunn.
C y4yeTOoM criekTpa guMcomo3a pecnmpaTopHOro Tpakra, nog-
TBEPXOEHHOr0 MWKPOBGUONOrMYECKMM W MOJEKYNSAPHO-TeHe-
TUYECKMM MeToAamu, MpoBedeHa oueHka 3MEKTUBHOCTU
Tepanuy KOMMNEKCHbIM XUOKUM nrnobakTepuodarom y 68 ge-
Tew ¢ BepnnLMpoBaHHbIM AMarHo30M 6pOHXMarbHON acTMOM
(BA) B nepvog pemmccum 1 npy o6ocTpeHun — 1 rp. JledyeHne
nposogunocb Ha ()oHe MPOTUBOBOCMNANUTENIBHOW Tepanum
UIKC (dbnyTrkasoHa nponunoHara, 6yaecoHnaa). KoHTposbHyto
rpynny coctasunu 20 aeten ¢ BA, nony4asLumx TonbKoO 6a3nc-
Hyt0 Tepanuio — 2 rp. B TeyeHne nocnegyowmx 12 mec oueHu-
Banacb 3(pPEKTUBHOCTL MO 4YacToTe U TAXKECTU OBOCTPeHUs
BA, no nokasatensm (CPB, koHueHTpaumm obu. IgE, IgA, IgM,
1gG, IL-10, IL-4, IFN-y B cbIBOpPOTKE, a Tak xe sIgA, IgA1-2 1 C3
KOMMOHEHTa KOMMNMIEMEHTa B HOCOBOM cekpeTe). BaxHbim Te-
paneBTMYecKuM adpekToM dparotepanun 6bINI0 CHUXEHWUE
4acTOTbl U ONUTENBHOCTN MHTEPKYPPEHTHBLIX OCTPbIX pecnmpa-
TOPHbIX BUPYCHbIX MHpekumii y geten 1rp. B 2 pasa (p < 0,05)
n oboctpeHun BA B 1,3 paga, Yactota 060CTPEHUS XPOHUNYE-
CKOM WHEKLUMN BEPXHUX AbIXaTenbHbIX NyTen y aeten ¢ BA
cHuaunacsk B 3 pasa (p < 0,001), npogomKunTenbHOCTb YMEHb-
wwnace B 1,8 pasa (p < 0,001), 4To noaTBEpXAAETCS AMHAMU-
KOV MIMMYHOIOrmyeckmx nokasatenem. Bo 2 rp. CywectBeHHOro
CHWXEHWS pecnmpaTtopHon 3aboneBaeMoCTV OTMEYEHO He
6b1510. [NoBbILLEHNE IPDEKTUBHOCTY NYMOPASIbHOrO UMMYHHO-
ro oTBeTa nopg OercTBMEM dparoTepanum MNOATBEpPXOaeTcs
pesynbTatamy OLEeHKM KoHUeHTpauum C3 KOMMOHEeHTa KOM-
nnemMeHTa B HOCOBOM cekpeTe. VccneposaHne coctaeBa mu-
Kpodhniopbl y 605bHbIX BA nokasano, 4To KOIMYECTBO NaToreH-
HOM dbropbl nocne dharoTepanun CHU3MIOCh. YMEHbLLLMNOCH
yncno 60nbHbIX, BblgenaBwnx Staphylococcus aureus,
Streptococcus pneumoniae, Haemophilus influenzae, ysennin-
JI0Cb KOSIMHYECTBO Bblaenutenen canpoutHom dropbl. Takum
o6paszom, harotepanmsa okasbiBaeT NONOXMUTENbHbIN Tepanes-
THUYECKU APAEKT, KOTOPLIN B 3HAYUTENBHOM Mepe onocpeay-
€TCA Ha YPOBHE U3MEHEHWNI MMKPOBMOLIEHO3a BEPXHUX AblXa-
TenbHbIX MyTen N BOCCTAHOBIEHWEM UMMYHHOIO OTBETA.

Ponb 6akTepuodaros B Tepanumn
6akTepuanbHbIX UH(EKLMI
KpacunbHukos U.B.

CaHkT-lNeTepbyprekuii HUW BakuymH n ceiBopotok ®MBA
Poccun, CaHkT-lNeTepbypr, Poccuiickas ®egepauus

Yucno wTamMMoOB 6aKTEpPUN, BbI3bIBAOLINX UHAEKLUN
y Nnofen N pesnCTEHTHbIX K GOMbLUMHCTBY aHTUOUOTUKOB,
yBenuuMBaeTcs ¢ KaxgablM rogom. [Ons ycnewiHow Tepanuu
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6akTepuasnbHbIX MHMEKUMIA HEeobXoAnMbl OONONMHUTENbHbIE
BO3MOXHOCTU. BakTepuodharu npeactaBnaioT cobomn addek-
TMBHOE CPEeACTBO, AOMOMHALEE aHTMOMOTMKOTEPanMIO.

ABCOMIOTHO APYro MexXaHu3Mm anuMuHauum 6aktepun n3
opraHnama no CpaBHEHMUIO C aHTUBNOTUKaMM NO3BONAET Hak-
Tepuochbaram paspyLuate 6akTepun gaxe B criydae Hanm4yms
o6pas3oBaHua BUOMNSIEHKN.

Hanun4yne coBpemeHHoro 6aHka 6akrepnodaros 1 UHCTPY-
MEHTOB TE€HHOW WHXEHepun urparT CyLLEeCTBEHHYH pOSib
B NOBbILLEHNN 3PPEKTUBHOCTN BO3OENCTBUS Ha GakTepun 1
OCYLLIeCTBNEHUS MHONBUAYaNbHOW 6akTepuodar Tepanmu.

BaxHbiM 3BeHOM B pa3paboTke U MPOM3BOACTBE HOBbIX
npenapaTtoB Ha OCHOBe 6akTepuodaroB sIBASETCA Hanu4yue
BbICOKOW MN36UpaTenbHOCTU 6akTepuodaroB U UX nuTuyec-
Kue cBomrcTBa. TV ABa KpMTepuns Heo6Xoaumo CTaHaapTn3o-
BaTb ANS KaxAoro m3 BbiMyckaembix npenapartos. Cospe-
MEHHOe NPOW3BOACTBO C HOBbIMW CTaHgapTamwu, Mo3BONAT
co34asarh npenaparbl C LUMPOKUM CNEKTPOM AeNCTBUS Takne
kak «Cekctadar» n «HTecTu-6aktepmnodar».

[ocTaTto4yHO BaXkHbIM BOMPOCOM Ans dparotepanuun ABns-
eTCcq B3aumofencTBne 6akTepuodaroB C aHTUOMOTUMKaMM.
B aTom cnyyae cnepyeT yuuTbiBaTb BO3MOXHOCTE MOAUM-
LMpoBaHWs PeLenTopoB Ha NOBEPXHOCTN GaKTEPUI, HYyBCTBU-
TenbHbIX K 6akTepuodaram.

[MOCTOSHHBIN MOHUTOPUHI 6akTepuanbHOW Cpefbl U MOUCK
HOBbIX LUTaMMOB 6aktepuodaroB SBNSETCA OCHOBOW [Afis
yCrneLHon Tepanun 6aKkTepuanbHbIX UHEKUUIA C NMOMOLLIbIO
npenapaToB Ha OCHOBe 6akTepnodaros.

MopaynbHble KOMNO3ULMN U3 MOHOBUAOBbIX
cmecen 6akTepuocparoB ans Tepanum
uHcekumin P. aeruginosa

Kpbinos B.H., lLlabyposa O.B., MneteHeBa E.A.,
Bypkanbuesa M.B., Kpbinos B.H., KannaH A.,
YecHokoBa E.H., Monbiray O.A.

CankT-letepbyprekmi HUIW BakuvH n CbiIBOPOTOK
mm. .M.MeyHnkoBa, Poccwvickas ®epepauusi

®daroTtepanus, BBeeHHas 100 neT Ha3ag B MeEOULNHCKYIO
npaktnky denuvkcom [ Opennem, He BbigepXaB KOHKYPEH-
UM € MEeHVLUMITIMHOM, MPaKTUYECKN ucyesna M3 MeguumH-
CKOW NpakTVKu Ha 3anage, HO NPOAOMKaEeT MCNONb30BaTLCA
B Poccun, Tpysaum un [Monbwe. BbicTpoe BO3HWKHOBEHME
YCTOMHYMBOCTU K HOBbIM @HTUOMOTUKAM W MosiBlieHne 6aKkTe-
puanbHbIX MNaToOreHoB C MHOXECTBEHHOW JieKapCTBEHHON
YCTOMYMBOCTLIO 3aCTaBu/Iv BCMOMHUTL 06 dharotepanun Kak
BO3MOXHOW ansTepHaTBe aHTUBNOTUKAM B JIEYEHUN HEKOTO-
pbix 6aKTepuanbHbIX MHEKLIMI (TAKUX KaK paHeBbIe, KNLLEY-
Hble, yposiordyeckme MHMEKUUN, UHMDEKLUN BEPXHUX AblXa-
TenbHbIX MyTeW U NErkmx).

Onsa neveHns vHekKuun nerknx 6aktepusammn Pseudomo-
nas aeruginosa y 605bHbIX HacneacTBeHHbIM 3aboneBaHu-
€M — MYKOBMCLMAO30M (KUCTO3HLIM (hMO6PO30M) UCMOMb3YIOT
KOMOUHaLMM pa3HbIX aHTUONOTUKOB U MHIaNsALMN KONMMCTUHA.
BbicoKas TOKCMYHOCTb KOMMCTUHA HE MO3BONSET ero npume-
HeHne [0 [OCTMXKEeHUA pebGeHKoM 6-neTHero Bos3pacTa, a
C BO3HWKHOBEHMEM Mnasmug, KOAMPYHOLLUMX YCTONYMBOCTb

K KONMUCTUHY OH MOXET nepecTtaTb 6bITb aHTUOMOTUKOM «MO-
cnepHen Hapgexpbl». Bo3daMoXHO, 4TO paroTepanuu ctaHeT
€ANHCTBEHHO BO3MOXHbIM NMOAXOA0M B ASINTENIbHOM NeYeHumn
YacTbIX NeroYHbIX MHekuun P. aeruginosa npy MyKoBUcUU-
pose. EguHMYHBIE cnyyYau KpaTKOBPEMEHHOro MPUMEHEHUSA
6akTepuodaros B 3TOM cCriy4ae MNOATBEPXAAIOT BO3MOX-
HOCTb pa30BOro MoNoXuTenbHoro adpdekra. OgHako ObICT-
poe BO3HMKHOBEHME YCTOM4YMBOCTM K param He no3sonseT
MCMosb30BaTb KOMMEPYECKMX dharoBble CMecKn AJisi MOCTOSH-
HOro NneYvYeHust XpoHnyeckon nHdekumn. Ml npegnaraem gns
ONUTENbHOW aHTubakTepuanbHOn Tepanuu MOBTOPHbIX WH-
dekummn P. aeruginosa y geTteil UCMONb30BaTb HOBbLIN, «MO-
OynbHbIV», NOAXOL B haroTepanvn — cOCTaBfieHne nepco-
HanbHOW ne4yebHOM CMecKn N3 rpynnbl MOHOBUOOBLIX CMeCcen
charos. PaccmaTpuBaroTcs cBoMcTBa BUOOB haros Asis MOHO-
BWOOBbLIX CMecen, crnocobbl 6bICTPOro 0T60pa HOBLIX haros
onpegenieHHbIX BMAOB, NMpenMyLLecTsa U BO3MOXHblE MpPO-
6r1emMbl MOZYNbHON KOMMNO3ULUM.

MpumeHeHne canbMoOHenNe3HbIX
6akTepuodaros B NPOMbILLJIEHHOM
NTULIEBOACTBE

KyabmuH B.A., ®orenb J1.C.

CaHkT-leTepbyprckas rocynapcTBeHHasi akagemusi
BeTepuHapHovi meanumHel, CaHkT-lleTepbypr,
Poccwvickaa ®epepauyus

CanbmMoHennesbl NTWL SBAAIOTCA OnNacHon npobrnemon
C MO3ULMM He TOSbKO 3MM300TONOMMU, HO U SNMNEEMUNONONUN,
OCOBEHHO 3TO KacaeTcsi calflbMOHennesa, Bbi3blBAEMOro
S.enteritidis, LWMPOKOE pacnpocTpaHeHWe KOTOPOro cpeauv
HacenleHns CBf3aHO C YnoTpebrieHnemM WHPULMPOBAHHbIX
nTuuenpogykTos. CanbMoHensesbl, NonyyvelLUME Ha3BaHWe
«60Me3Hb UMBUIM3aumm», pacnpocTpaHeHbl HACTOMNbKO LUK-
POKO, 4YTO B HacToslLLiee BPEMSA HU B OJHOM CTpaHe mupa He
CTOWT BOMPOC 06 UX NMUKBMAALIMN, Pedb MAET TOMBKO O CHUXE-
HUM YPOBHS 3a6051eBAEMOCTU U OFPaHNYEHNM pacnpocTpaHe-
HUA Cpedn OCHOBHbIX MCTOYHMKOB BO3OYAMTENs MHekumn.
Llenb pa6oTbl — anpobupoBaTb A5 NevYeHns 1 NpounakTu-
KN PasHOBMOHOCTU CanbMOHENNe3HbIX 6akTeprodaros npu
S.enteritidis-nHeKLUUn Kyp B MPOMBILLIIEHHOM NTULEBOACTBE
Cesepo-3anagHoro pervoHa PO.

MHovkaumio canbMoHenne3Horo 6akrepuvodara ocyLlecT-
BMSNM No meToamke pauma. B Npon3BoACTBEHHbIX YCMOBUAX
NPOBOAUN UCMbITAHWS MONMBANEHTHOrO CaflbMOHENIE3HOMO
6akTepnodara ABCDE Huxeropoackoro H/N OM (B cyxor un
Xugkon gopme), baktepuodara canbMOHENIEIHOTO XMUOKOro
CMNEHIMNK® «Bunotex». B KoHTpone 6611 ucnbiTaHbl NpUMeHs-
eMble B BETEpMHapun 6aktepmodar NnpoTue nynnopo3sa-tuda
nTuy, 6akTepuodar NpoT1B casibMOHeNnes3a n KonnbakTepuo-
3a Tenar. O6paboTKy UbINAAT adpo30SaMMN CarbMOHENE3HbIX
6akTepmnoaroB B 4 KpyMnHbIX MTULEXO3ANCTBAX AUYHOrO U
MSICHOrO HanpasfieHWI NPOBOAUAN OOHOKPATHO B BbIBOAHbIX
wKagax nHky6aTtopos 3a 1,5-2 4 o BbIGOPKU UbINAAT B J03€
4-5 mn/m3. TepopanbHas cxemMa WCMonb30BaHWs GakTepuo-
haroB BKMOYana Ux NpuMeHeHWe C NUTLEBOW BOAOW B A0O3€e
0,1-0,3 M Ha upbInneHKa B NepUoL, NepBbIX 5 OHEN XNU3HN.

Ta
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A3po30nbHOE 1 MepoparnbHoe npumeHeHe 6akTepuoda-
roB B MTULEXO3ANCTBAX MOBLICUIIO COXPaHHOCTb LbINAAT
1-20-gHeBHOro Bo3pacTa: B Crly4ae UCnosnbL30BaHnsa nonuea-
NEHTHOro canbMoHennesHoro 6aktepuocpara ABCDE Ha
5,4%, 6aKkTepuodara canbMOHENNEe3HOro Xuakoro Ha 2,25%
Nno cpaBHEHWIO ¢ KOoHTporeMm. MNMpumeHeHne 6akTeprodaros,
cokpallas nagex, He o6ecneynno NMKBMAALUN 3aNM300TUYe-
CKOro o4ara, OfAHako YMEHbLUUIIO BbICEBAEMOCTb CallbMO-
Hemnn OT UbINAAT OMbITHLIX rpynn B Bo3pacTte 1-20 AH. npu
NCNonb30BaHUN AaHHbIX (paroB: COOTBETCTBEHHO Ha 25,05%
n Ha 36,7%. YuntbiBas 3KONormyeckyw 6e30nacHoCcTb UC-
nonb3oBaHua 6akTepuodaroB U MUX MPOTEKTUBHLIN 3dPeKT
y>Xe B MepBble Yacbl XXM3HM LibIMASAT, a3p030/1bHO-NepoparnbHoe
npuMeHeHne 6akTepuogaros ornpasgaHo B Ka4eCTBe KOMMO-
HeHTa KOMMIEKCHOW cxeMbl npodwmnaktukn S.enteritidis-
WHpekumn cpeam ntuy,. PazpaboTtaHa cuctema srnm3o0Tosoro-
3MMAEMMNONOrMHYECKOro Haa3opa 3a canlbMOHENNe30M, KOTo-
pasi npegycmaTtpvBaeT Co4eTaHHbIM aHanm3 anMaeMmnyeckoro
N 3NN300TUYHECKOrO MPOLIECCOB 3TOW MHMEKLMN Ha OCHOBE
B3aMMOLEWNCTBUSA CaHUTAPHO-3MMOEMMNONONMYECKON U BeTe-
pYHapPHOM Cryx6.

PaspaboTka 6akTepuocharoBoro
6uonpenapara gns MUHaUKaLmum
M npeHTucpmkauum 6akrepum
Aeromonas salmonicida

KyknuHa H.I"., Bacunbes [.A.,
BukTopos [1.A., Lep6uHa A.A.

VibsiHOBCKasi rocyapCTBeHHasi Ce/lbCKOXO35IVICTBEHHAs
akagemusi um. N.A.CtonbinnHa, YiibsiHOBCK,
Poccwiickas ®enepayuvs

Aeromonas salmonicida — naTtoreHHbIn MUKPOOPraHU3M,
BbI3bIBAOLLNIA OMacHoe UHMEKUMOHHOe 3aboneBaHne pblb —
dypyHKynes. [laHHoe 3ab6oneBaHne HaHOCUT BECbMa OLLYTU-
MbI 3KOHOMUYECKUIA yLLEep6 PbI6OBOAYECKUM XO3AMCTBAM.
B HacTosilee Bpemsi gmarHocTMKa 3aboneBaHus 3aHUMaeT
3HaYUTENbHOE KONMNMYECTBO BPEMEHM (OO0 7 CYTOK).

Mcrnonb3oBaHne 6uornpenapara Ha ocHoBe 6aKkTepuoda-
roB MO3BONSET MPOBECTM WHAMKALUMIO U nAeHTUukaumio
6akTepuu Bupa A. salmonicida B Te4eHune 28 u.

[na KoHCTpyupoBaHua 6uonpenapaTa 6bin oTobpaH 6ak-
Tepuocpar Asl25-YICXA, umerowmin onTumarnbHble CBOWCT-
Ba — CMEKTP NUTUYECKOW akTuBHOCTU 87,5%, Tntp 10° no
Annenbmany, TMTp 3 x 109 + 0,2 x 10°.

PesynbraTthl uccneposaHua TemnepaTypHOM YCTOM4YMBO-
CTM nokasanu, 4to 6aktepuodpar Asl25-YICXA ycTonums
k TemnepaType 53°C. Npu Temnepartype 55°C 6akTepmodar
normnéan.

OKcnepuMeHTanbHbIM MyTEM BbIIBNEHO, Y4TO 6akTepuodar
He YCTOM4YMB K Xnopodopmy.

OnpepeneHbl onTyMarsbHble TEXHONOrMYecKne napameTpbl
ONA U3roToBneHns 6uonpenapata C BbICOKOW JNUTUYECKOWN
aKTMBHOCTbBIO: AManas3oH ONTUMarnbHbIX TeMnepaTtyp KynsTu-
BuMpoBaHus dara Asl25-YICXA coctasnset 20-28°C, ontu-
MarbHbIM COOTHOLLEHMEM hara n KynbTypbl sBnsgeTca 1 : 2,
T.e. 0,2 Mn dhara x 0,4 MN MHANKATOPHOW KYNLTYPbI, OMNTU-
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MaJnbHOe BpeMs naccaxa npu Temneparype 28°C ansa cara
Asl25-YTCXA coctaBnset 12 u.

Anpobauus paspaboTaHHoro 6uonpenapara Ans wMaeH-
TMUKaUMM M MHOMKaUMM nokasana, yYto U3 uccnegyembixX
Hamn 59 npo6 BoAbl, B 23 — 6bIN 06HapYXeHbl 6akTepun
A. salmonicida wWTaMMOB, 4TO 6bINI0 NOATBEPXAEHO GakTe-
PUONOrMYECKMM NCCIELOBAHMEM.

JinTepaTypa

—_

. Buktopos [.A., ApramoHos A.M., Bacunbes [1.A. Boigenexue u usyyexue 6mo-
Noru4eckmx ceoicTs 6aktepuodparos Pseudomonas fluorescens. BetepuHapus
1 kopmneHue. 2012;5:8-9.

2. VIHCTpyKUus 0 MeponpuaTusx no npounakTuke u Mmepam 60pbobl ¢ YPYHKY-
ne3om nococesblx pbl6 Ne13-4-2/1090 ot 26.11.1997. [lenapTameHT BeTepuHa-
pUM MUHUCTEPCTBO CENbCKOr0 XO3MMCTBA W NPOLOBONLCTBUSA Poccuiickoi
depepauum.

3. KyknuHa H.T'. Hankauus 6akTepuii Aeromonas salmonicida B BOAHbIX 06bek-

Tax YNbsAHBOCKOI 0611acT METOLOM peakuuu HapactaHus Tutpa dpara Asl25-

VICXA.

OnbIT NnpuMmeHeHns 6aKkTepuocpara
B NpodonnakTuke rocnutasbHOro
wurennesa

Kypakun 3.C.

Tynbckuii rocyapCTBEHHbIVI YHUBEPCUTET MEANLIMHCKNI
uHecTuTyT, Tyna, Poccwiickas ®enepauyus

Mpo6nema NCMI1 B yCnoBusiX COBPEMEHHOIO 30paBOOX-
paHeHus ocTaeTcs Ype3Bbl4anHO akTyanbHOW. HecMoTps Ha
cobnogeHne Mep MHAEKUMOHHOIrO KoHTpons B JIMO BO3HK-
KatoT BCMbILLKW, KyN“poBaHMe KOTOpbIX NPeacTaBnseT cobon
TpygHylo 3agady. [NpoBegeHne cTaHOapTHOrO KoOMMekca
NPOTUBOSMMAEMNYECKMX MEPONPUATUA B  3HAYMTENBHOM
yucne cnyvyaes He NO3BOMSAET peLnTb Npobremy NUKBMAA-
UMM CTOMKUX 3MMAeMu4eckux odaroB. B Takmx cutyaumsx
O4€Hb 4acTo MpUxoanTCs nNpuberaTb K BbIHY>XXAEHHbIM Mepam
3aKpbITUSA cTauuMoHapa, HO U faxe 3TO OeNcTBue peluaeT
Janeko He BCE BOMPOChI IMKBMAALMMN SNNAEMNYECKOro oYara.

LLInpokuin cnekTp aHTUMUKPOGHBIX NpernapaTos, MPUMEHS-
€MbIX B COBPEMEHHON MeauLMHe, NWLLb YacTUYHO YHUYTOXA-
€T MYKPOOBOB 1 NPUBOAUT K CenekLmn Hanbonee yCTon4mBbIX
wrammoB. l[ocnutanbHble LUTaMMbl, npuobpetas MHOXe-
CTBEHHYIO PE3WNCTEHTHOCTb K Ae3nHdeKTaHTaMm, aHTUCenTu-
Kam, aHTMOMOTMKaM 1 XxMMuonpenaparam, CyLecTBEHHO Cy-
XarT cnekTp 6opebbl ¢ BOo36yamTenammn VICMII. Moatomy
BaXHbIM aCMeKTOM COBPEMEHHOrO 3[ApaBOOXPaHeHus ABMs-
€TCsl MOVCK JOMOSHUTENbHbIX CpeacTB 60pbObI C HakTepuans-
HbIMKU HDEKLUMAMKU. B nutepatype nocnegHux neT Hakomnne-
HO [OCTATO4HO (PaKTOB TEpPaneBTMYECKON N NpodunakTmye-
CKOW aKTMBHOCTU 6aKTepmnodaroB B OTHOLLIEHUW BaKTepuarsb-
HbIX MHPEKLMNA.

Llenbto Hallero uccnenoBaHus 6bI10 OLIEHUTb 3MUAEMUO-
NOrNYeCcKyro 3MMEKTUBHOCTL NMPUMEHEHUSI MONMUBASIEHTHOIO
omaeHtepunHoro 6aktepuodpara npomssopctea HMO «UmbBro»
ONa KynupoBaHUs BCMbILLIKK, Bbi3BaHHOMW Sh. flexneri B Tynb-
CKOM MCMXOHEBPOJSIOrMYECKOM CTaumoHape, rae copmmpo-
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Basnics CTOMKWUIA ovar wurennesa Ha ¢oHe npoBoANMOro mno-
CTOSIHHO KOMIMfieKca NpoTMBO3NUAEMUYECKUX MEPONPUSATUN,
YTO NoKasano PakTU4EeCKyIo UX HECOCTOSATENIbHOCTb.
OTMeYeHO BbLICOKOI(h(PEKTMBHOE MCMONb30BaHNE bGakTe-
puodhara ons Oe3nHeKUMM NOBEepPXHOCTEN nanaTHbIX Cek-
unii, NpoBoguMoe metonom pacnbieHns 100 mn/m2. Mocne
nposedeHns Oe3vHMEeKUnUn npegMeToB BHELLUHEW cpefdbl
3aBelOMO KOHTaMUHUPOBaHHbIX BO36yaUTENeM UHMEKUUHN,
B KOHTPOJbHbIX CMbIBax (465) LUunrensnbl He BbIABAANMUCD.
OnucbiBaeMbIi M1 NPUMEHEHHbIN crnocob Ae3nHdeKumnm
B YC/IOBUSIX XPOHUYECKOM 3nNuAeMmn no3BONuU B Te4eHue
3 MeC NMKBMAMPOBAaTb o4ar AnUTENbHO TEKYLLEN BHYTPUOOSb-
HUYHOM MHpeKUMn 6e3 eQUHOro OHA 3aKPbITUS KaKoro-nméo 13
OTOENEeHUn cTaumoHapa npu NpofomKasLLencs [0 3TOro Xpo-
HMYeckon anuaemun 6onee 1,5 net. ITOT NyTb MOXET U [ON-
XeH ObITb LLUMPOKO WCMOMb30BaH Ha MPaKTUKE, MOCKOJMbKY
npegnaraeT KOMMEKCHOe peLleHue npobrnembl 6e3 3Hauu-
TeNbHbIX 3KOHOMMYECKMX 3aTpaT U CyLLIECTBEHHbIX OpraHmn3a-
LUMOHHbIX NEPECTPOEK (PYHKUMOHMPOBAHMSA CTaumoHapa.

GroEL-nopo6Hble 6enku, Kogupyembie
6aktepuocparamm

KypoukuHa J1.1."2, CemeHtok N.1.2, Opnos B.H.2

"MIHCTUTYT 61MOOPraHNYecKou Xummm

um. M.M.LLemsiknHa-HO.A.OB4nHHMKOBa PAH,

Mocksa, Pocewickass enepauymsi;

ZNIHCTUTYT OUBNKO-XMMNYECKOV 61onornm

mm. A.H.Benosepckoro MockoBckoro rocyfapcTBeHHOro
yHuBepcuteta um. M.B.JlomoHocosa, Mocksa,
Poccwiickas ®epepayms

M3BecTHO, 4YTO B npoLecce MopdoreHesa HekoTopble 6aK-
Tepuodparn ans onauHra cBomx 6eKoB UCNomnb3yoT Lane-
poHuH GroEL 6akTtepun-xo3sauHa. Tak, char nambéga ncnonb-
3yeT GroEL BmecTe ¢ ero kowwanepoHuHoMm — GroES, a dyHk-
Um0 KowlarepoHuHa y caros T4 1 RB49 BbInonHAT nx
cobcTBeHHble 6enkun (gp31 n CocO, cooTBeTCTBEHHO). Monck
LIanepoHnHoB No 6as3aM [AaHHbIX MO3BOMMI BbIABUTbL PAf
6enkoB, kogupyemblix 6akTeprodaramm cemMencTs Myoviridae
n Podoviridae, koTopble aHHOTUpOBaHbl kak GroEL-nogo6Hblie
6enku. NpoBedeH 6MoMHOPMATUYECKUA aHanNn3 3Tnx 6en-
KOB B CPaBHEHWM C KINETOYHbIMM W MWUTOXOHAPWANbHLIMU
LanepoHnHamn. HecMoTpss Ha Hanuuve BbICOKOKOHCEepBa-
TMBHbIX CavTOB CBA3bIBaHWA ¢ AT 1 Mg?*, xapakTepHbIX Ans
BCEX M3BECTHbIX LLUANEepoHNHOB, B Uenom darosble GroEL-
nofo6Hble 6eNKM UMEIOT HU3KYIO CTEMNEHb FOMOSOrMN MexXxay
Cco60M 1 He POPMUPYIOT MOHOMUINETUYECKYIO IPYMNy, OfHAKO
Ha PUoreHeTU4eCkoM ApeBe OHM PaCoSoXeHbl HECKOMBLKO
6nmxe K 6aKTepuarnbHbIM LuanepoHnHaMm. ony4eHsl 1 oxa-
pakTepu3oBaHbl Aea GroEL-nogo6HbIx 6enka: gp146 n gp246,
kogupyemble 6akTtepuodaramn EL P. aeruginosa w OBP
P. Fluorescens, cooTBeTCTBEHHO. B onbiTax in vitro nokasaHo,
yto oba charoBbix 6efnka ob6nagarT LanepoOHHbIMU CBOW-
CTBaMu 1 NPensTCTBYIOT TEPMUYECKON MHAKTMBaLMK U arpe-
raumm paroBbix 3HOONM3NHOB. daroBble LlanepoHUHbl 06-
napgatot cnabon AT®a3HOM akKTUBHOCTBIO WU, B OTAM4YME OT
6akTepmansHoro GroEL, dyHKUMOHUPYIOT 6€3 KoLuanepoHnu-
HoB. LLlanepoHuH dpara EL o6napaet apxuTekTypoun, xapak-

TepHOW Ansa 60SbLUMHCTBA WU3BECTHLIX LUAMNEPOHMHOB, U CO-
CTOUT U3 [1ByX COCTbIKOBAHHbIX rentaMepHbIX Kored, a Lane-
poHuH chara OBP aBnseTca rentamepom.

TepmocTabunbHble
nenTuaornMKaHruaponasbl 6akrepuodaros
Kak anbTepHaTuBa aHTUOMOTUKaM

MukynuHckas IM.B.', YepHbiwos C.B.1,
LlWaBpuHa M.C.', 3umuH A.A.2

'®unman VIHcTuTyTa 61MO0PraHNn4ecKort Xummm

um. M.M.LLemsakuHa-tO.A.OB4unHHMKOBa PAH, MockBa,
Poccwvickas ®enepauyums;

2UHCTUTYT BUOXUMUN 1 GDU3NOSIOrN MUKPOOPraHN3MOB
PAH, lywmHo, Poccwvickaa ®epepaums

LLnpokoe npuMeHeHne aHTMOMOTMKOB — OfHA M3 NPUYMH
BO3pacTaHus KONM4YecTBa aHTMOMOTUKOPE3NCTEHTHbIX LUTaM-
MOB 6akTepuii (0CO6eHHO OCTpO Mpobnema CToMT Af1A BO3-
6youTenen HO30KOMManbHbIX MHApekLmin). B nocnegHwe rogel
60MbLUOK MHTEPEC BbI3bIBAIOT afibTEPHATUBHbIE aHTUONOTU-
KaM aHTMbakTepuasbHble CpeacTBa, CnocobHble addeKkTnB-
HO VX 3aMeHWUTb MNM OEeNCTBOBaTb C HUMW CUHEPrUYecK.
OpHVM 13 NOAXOA0B ABMSETCA UCMOMb30BaHNe 6akTepnonu-
TU4eCcKnx hepMeHTOB, Yallle BCEro nenTMaornMkaHrmgponas.
K npenmyLlecTBaM UCMOb30BaHNA NENTUAOMNIMKaHrngponas
Ans nuanca 6akTepuin MOXHO OTHECTU OTHOCUTESIBHYIO Crew-
UPUYHOCTb BO3OENCTBUSA, BbICOKYIO CKOPOCTb NN3UCa, HWU3-
KYI0 MMMYHOIr€HHOCTb, CMIOCOOHOCTb CUHEPIrMYEeCKN AeliCTBO-
BaTb APYr C APYroM M C ApYyrMMu aHTubakTepuanbHbIMW
cpeAcTBaMu, 4acTo BCTPEYaloLLyCs TepMOoCTabunbHOCTb,
OTHOCUTENbHYIO AeLLeBU3HY NPOU3BOACTBA (B Crly4ae pekoMm-
OGVHaHTHBIX 6EJIKOB).

Hamn 6binv noeHTUUUMpPOBaHbl TPU HOBbIX (ParoBbIX
NenTUAOIMNKaHIMAPONasbl, KOgupyemblx 6GakTepuvodaramu
T5, RB43 1 RB49. MNony4yeHbl WTaMMbl-NpoayLEeHTbl PEKOM-
O6VHaHTHBLIX 6ENKOB, (DEPMEHTBLI O4ULLIEHBI [0 AnekTpodope-
TWUYECKN FOMOMEHHOr0 COCTOSIHMSA N BMOXMMUYECKN OXapaKkTte-
pu3oBaHsl. 1o cBoen cy6cTpaTHOM cneumgmyHOCTM 3TO nen-
TMOasbl cemenctea M15, rmgponuaylolime CBs3b Mexay
L-anaHnHoM v D-rnyTamMmHOBOWM KUCNOTOW B NENTUAOINKAHE
rpamMoTpuuartenbHbix 6akTepui, OTHocsAleMcs K Tuny Afl.
MenTnpgassl aTOro cemencTea cogepXxar LUMHK; KpOMe TOro,
6b1710 MOKa3aHo, 4YTO ANg dHAoNu3nHa 6aktepuodara T5 xa-
pakTepHa perynsaumsa noHammu Caz+.

HecmoTpa Ha pasnuuma B CTPOEHUM U OGUOXMMMYECKUX
cBolicTBax (yAenbHOM akTMBHOCTW, pH-onTUMyMe, 4yBCTBU-
TebHOCTM K KOMMOHeHTaMm 6ydhepa u MOHHOW cune), Bce Tpu
hepMeHTa XapaKTepu3yloTCs BbICOKOW TepMOCTabusibHO-
CTbIO: COXPaHSAOT OT 25 [0 70% epMeHTaTUBHOM aKTUBHO-
ctn pgaxe nocne 30-muHyTHOro nporpesa npu 90°C. Kpome
TOro, 6bI510 NOKa3aHo, YTO 3TN PEePMEHTbI CNOCOBHLI C BbICO-
KO 9O(PEeKTUBHOCTLIO NTU3MPOBATL M3BHE KIIETKU rpaMoTpu-
uaTenbHbIX 6aKTEpPUn B NPUCYTCTBUM areHToB, NepMeadunu-
3YIOLWKUX HapY>XHYyt0 Mem6paHy. KoHdopmMaLnoHHas ctabusb-
HOCTb WM 6aKTepuonuMTU4YecKas akTMBHOCTb MO3BONSAIOT C
ONTUMN3MOM CMOTPETb Ha NepCrneKkTMBbl hapmaLeBTUYeCcKo-
rO UCMOSIb30BaHNA STUX ManeHbKMX rnobynsapHbIX NENTUAA3.
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Baktepuocparu NeKToNUTUYECKNX
naTtoreHoB KapTodpens

MupowHukos K.A."2, KabaHoBa A.l1."2,
Bo Txu Hrok Xa?, lWHengep M.M.', CoikunuHga H.H.",
Towakos C.B.3, UrHaToB A.H.2

"MIHcTuTyT 6UOOpraHnydeckos xummm um. M.M.LLiemsikuHa n
10.A.OB4nHHMKOBa PAH, MockBa, Poccwiickasi ®egepauyns;
2WccnepoBatennbCKkmii LEHTP «DuToVIHXeHepus»,

¢. PoraueBo, MockoBckasi 0611., Poccuickas ®enepauymsi;
Sbantwickuii @epeparnbHbivi yHUBEpPCUTET UM. ViMMmaHywvnia
KaHta, KanmruHrpan, Poccwvickasi @epepauyusi

MekTonuTuyeckme aHTepobakTepun (Pectobacterium spp.
n Dickeya spp.) — pacnpocTpaHeHHble UTONATOreHbI, Npu-
YMHA 3HAYUTENBbHBIX MOTEPbL NPU BbipalLMBaHUM U XPaHEHUN
kaptodens. B xoge npeacraBnsiemMoro uccrnefoBaHua Kor-
nekums u3 165 N30NATOB NEKTONMUTUYECKUX 6akTepui 6bina
reHeTn4ecku cuctematuanposara (RAPD-npodununposaHme.
MLST-ananus, ceksennposanue 16S pPHK), n pasgeneHa Ha
26 wraMMoBbIX rpynn. BelgeneHHble n oxapakTepnsoBaHHbIe
nutnyeckne 6aktepuodarn Pectobacterium w Dickeya, Kak
npasunio, NMeT MHPPEKLMOHHYIO CneumdpryHOCTb N0 OTHO-
LWEHUI0 K KOHKPETHOM LUTaMMOBOW rpynne MWKPOOpraHus-
MOB. AHanna reHomMoB 6akTepuodparos, NpenmyLLecTBeHHO
oTHocswmxesa K rpynnam KP34-nogo6Hbix u Vi01-nogo6HbIX,
npegnonaralT MNepBMYHOE peLenTopHOe B3avMOLENCTBUE
C NMOBEPXHOCTHBIX MOAMcaxapugoM 6akTepuasnibHOW KNeTKu.
O6Hapy>xeHHasi 3aKOHOMEPHOCTb MO3BOMNAET paLMoHaNN3u-
poBaTb nogb6op 6akTepuodaros Ans NPOMUNaKTUKN pasBu-
TN 6aKTEPUO30B NyTEM 06PaBOTKU KINYGHEN MpU XpaHeHU.

Uccneposanve nogaepxaHo rpaHtom PH®
Ne16-16-00073.

TecT cucrema yCKOpEHHOW MHAMKaLUKN
6akTepun E. Coli 0157: H7

Monodeesa H.U., Bacunbes A.A., 3onotyxuH C.H.,
MepuuHa C.B., Lllectakos A.l'.

VnbsiHoBCKasi rocyapcTBeHHasi CEJIbCKOXO3AMCTBEHHAS
akagemusi um. N.A.CtonbinvHa, YibsiHOBCK,
Poccwiickas ®enepayms

Llenbto Hawmnx nccnegosaHui sBunacb paspaboTka napa-
METPOB BPEMEHHbLIX MokKasatenen no uHamkauuu E.coli
0157:H7 c nomoLLbI0 peakuuMu HapacTaHus TuTpa daros
(PH®) npu coxpaHeHun ocTanbHbIX NapamMeTpoB (Temnepa-
TYPHBIA PEXUM, KOHLEHTpauus 6aKkTepuanbHOn KynbTypbl U
tharosbix kopriyckyn B 1 mn) noctaHoBku PH®. OntumansHoe
BpeMs 3KCMo3uuuMn BblIGMpann M3 LLIEeCTU napameTpoB: —
B NpepBapuTenbHOM MNogpaliuBaHMn MccnegyemMoro marte-
pvuana B TedeHue 5, 16. 24 yacos npu Temnepartype 37°C,
nocne go6aeneHns aroB CMeCb BblAEpPXMBaNM B Te4eHue
5 vacoe npu Temnepatype 37°C; B yBENnM4eHUM BPEMEHU
KOHTaKTa uccrnegyemoro marepuana ¢ garom go 10, 16 u
24 yacos npu Temneparype 37°C.

YcTaHOBNEHO, Y4TO Npu nogpalymeaHve MaTepuana B Teve-
HVe 5 YyacoB NO3BONSET O6HAPYXMNTb SLUEPUXUM C MOMOLLBIO
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PH® B koHueHTpauum 10% m.k./mn. MNMogpalumBaHue mccne-
Jyemoro marepuana B Te4deHue 16 4acoBs MoBbILLIAET 4yB-
CTBUTENBLHOCTb pPeakLMn 1 No3BonseT o6HapyXnTb 6akTepum
B konu4yectee 102 Mm.k/Mn. Ha npoBefeHve uccnenoBaHus 3a-
TpauymsaeTca 32 4. BakTepnonornyeckum MeTtofooM 3TO Xe
KONMYECTBO 3LLEpUXun obHapyXuTb He yaasanocs. Mpu noa-
palumMBaHuUn nccnegyeMoro mMarepuana B TedeHve 24 4 yys-
CTBUTENBLHOCTb PeaKkumn He yBeNnM4MBaeTCs, Takxe no3sons-
eT 06HapyxunTb 6aKkTepun B Konnyectse 102 m.k/mn. Ha npo-
BeJieHMe 3TOro BapuaHTa peakumm Heob6xoaumo 40 4.

Bo BTOpoMm BapuaHTe onbita MIB, KOHTaMUHUPOBAHHbIN
E. coli 0157:H7 wrammamu: PITn Ne51659 ot 10" o 10° m.K./Mn
He nofpalymsanu, a yBenvymMsanv BpeMs KOHTakTa marepua-
na c gparom go 10, 16, 24 yacos.

Mo pesynbraTtam M3y4eHus 4vyecTBUTENbBHOCTM PH® B 3a-
BMCUMOCTW OT BPEMEHN MHKYOMPOBaHUS UCCRedyemMoro mare-
pnana ¢ parom YCTaHOBMEHO, YTO YBENMYEHWE BPEMEHU
[o 10 yacoB No3BonAeT 06HaPYXUTb SLLEPUXUN C MOMOLLIbIO
PH® B koHueHTpaummn 10% m.k./mn. MNpn MHKy6upoBaHUM mc-
crnegyemMoro martepuana ¢ darom B TeveHvne 16 4 4yBCTBU-
TeNIbHOCTb pPeakLmu MOBLILLIAETCSA, YTO NMO3BOMNAET OOHAPYXUTb
6akTepumn B konnyectee 102 m.k/Mn. Ha npoBepeHne uccneno-
BaHWA 3aTtpaymBaeTtc 32 4. BakTepnonornyeckum MeTonom
3TO Xe KONMYECTBO IJLUEPUXUM OBHapyXWTb He yAasasnock.
Mpn nHKy6MpoBaHuM C haroM uccregyemMoro marepuvana B
TeveHne 24 4 YyBCTBUTENBLHOCTb PeakLuun He yBenn4nBaeTcs
1 NO3BOSISET O6HaPYXuTb 6aKTepun B Konmyectse 102 M.K./Mn.
Ha npoBegeHve 3TOro BapuaHTa peakuuMum Heobxoanmo
40 yvacos. baktepuonorndeckum metogom E. coli 0157:H7
yAaBanocb 06HapyXunTb B KOHUEHTpauum 104 M.K./MA, Ha Npo-
Be[eHWe 1ccrnefoBaHna 3aTpadmsaeTca 96 4acos.

Ha ocHOoBaHWM HalIMX AaHHbIX, CYMTaeMm, 4YTo Hambornee
3P PEKTMBHLIMU ABMIAOTCA pexumsl PHD npn 5 yacosoi skc-
no3uummn nccrnepyemoro marepuana ¢ parom, korga ynaetcs
NPOBECTU MHAMKAUMIO 6akTepuin B konnyectse 103 B Munnu-
nuTpe uccnegyemoro cy6cTparta, na uccrnefoBaHMe KoToporo
3aTpavmsaeTcs 16—18 4, NO3TOMY AAHHLIA PEXUM UCMONb3Y-
€M B JanbHenWmnx uccnegoBaHusix, Xota Hanbonee addek-
TUBHbBIM MO YyBCTBUTENBLHOCTU ABNSETCA MHKYOUpOBaHME UC-
crnepyemoro marepvana c parom B TedeHve 16 4 Ha KoTopoe
3aTpadmsaeTcs o 32 4Yacos.

Jintnyeckun 6aktepuodcar PM16,
cneuncuyHbIn K Proteus mirabilis: reHom,
6uonornyeckme CBOMCTBa U HEKOTopble
acnekTbl B3aMMOAEUCTBUA C 6akTepuen-
XO3IMHOM

Mopo3soBa B.B., Koanosa [0.H., Leabko E.A.,

Ba6kuH WU.B., Kypunbwmkos A.M., lOHycoBa A.1O.,
Psi6uukosa E.WN., Bnacos B.B., TukyHoBa H.B.

UHCTUTYT Xumuydeckoi 6mnonorum v oyHAaMeHTas IbHOM
megnuymHbl CO PAH, HoBocubupck, Poccurickass @egepauymsi

Proteus mirabilis — rpam-oTpuuatensHas 6akrepusi, npu-
Hagnexawas K pogy Proteus cem-Ba Enterobacteriaceae.
NHTepecHOW OCOGEHHOCTbIO >XMU3HEHHOro LUMKMa KNeTok
P. mirabilis aBnseTcs nx cnocobHOCTb K AnddepeHUnpoBKe



BakTepuodaru: TeopeTuieckune 1 npakTUHeCKNe acnekTbl NPUMEHEHUS B MeAULMHE, BETEPUHAPUMN U MULLEBON NPOMBILLIIEHHOCTY

B YOJIMHEHHblE, O4Y€Hb MOABWXHbIE, MYNLTU-HYKNEOUAHbIE
KneTku gnuHon oo 60—-80 MKM, Tak Ha3blBaemble posiLmnecs
KNEeTKN, 3KCMOHMPYIOLLME Ha CBOEN MOBEPXHOCTM COTHU dhna-
renn. P. mirabilis aBnaeTcs ogHUM 13 BO36yauTenen MHdeK-
unn XKKT, MOYenonoBon CUCTeMbl, CNoco6eH MHAULMPOBaTb
XVpYpruyeckme paHbl U ABMASETCA MHMEKUMOHHbIM areHToM
npu cuHgpome amabeTndeckon ctonbl. KnuHn4eckne nsons-
Tbl P. mirabilis 3a4acTyio o6nagaroT MHOXECTBEHHOW YCTOM-
YMBOCTBLIO K @aHTUOMOTUKaM, BCNEACTBME 4ero CyLuecTByeT
NoTpebHOCTb B MCMONb30BAHUN anbTePHATUBHLIX METOOOB
nevyeHns NPOTENHbIX MHAEKLNIA.

B pa6oTte 6b1nn nccnegoBaHbl 6UONOrMYECcKnUe CBOMCTBA
HOBOr0O MOTEHUMANIbHO TeparneBTU4eCcKOro NMTUYecKoro 6ak-
Tepuocpbara PM16 n3 konnekumn MXB®M CO PAH, cneuu-
dmyHOro K naroreHHomy wrammy P. mirabilis KSMTK 73;
npoBefeHbl NMONIHOrEHOMHbIE U NMPOTEOMHbIE UCCNedOoBaHus.
Baktepunodar PM16 xapaktepnayeTtcs BbICOKOM CTabWUIIbHO-
CTblO, 6bICTPON afcopbLmMen Ha KNeTKax, KOPOTKUM NaTeHT-
HbIM MEpPMOOOM W BbLICOKOW YypOXanHOCThi. BakTepmodar
PM16 6bin oTtHeceH k popy phiKMV-likevirus cemerictBa
Podoviridae Ha OCHOBaHWUWM OpraHuM3aLuu reHoma, FeHHOMN
CUHTEHUN W cXoAcTBa O6enkoBbIX MOCefoBaTeNlbHOCTEN.
BHyTpu popa phiKMV-likevirus 6aktepuocar PM16 rpynnu-
pyetca ¢ parammn VP93, LIMElight, Petty, phiKkDA1, n KP34-
nogo6HbIMU 6akTepuodaramu.

Mo paHHbIM 31EKTPOHHOM MUKPOCKONMM 6GakTepuodar
PM16 npucoeamHseTcs K NoBepxHOCTU 6akTepuii P. mirabilis,
a He K hnarennam. MNpu pasMHoXeHun B kKneTtkax P. mirabilis
ona 6aktepnogara PM16 xapakTepHa HM3Kas 4acToTa BO3-
HUKHOBEHUS (harope3nCTeHTHbIX MyTaHTOB. darope3ncTeHT-
Hble BapwaHTbl P. mirabilis, nony4eHHble MpU 3apaKeHuu
KneTok 6akTepumn-xo3amHa parom PM16 ¢ BbICOKON MHOXe-
CTBEHHOCTbIO MHPUUUPOBaHUA, obnajann HeposLnMecs
GeHOTMNOM. DNEKTPOHHO-MNKPOCKONMUYECKOE UCCNeaoBaHNe
haropesncTeHTHbIX MyTaHTOB NOKa3asno, YTO OHWU OTIMYaoT-
CSl OT UCXOQHOro WTaMma pa3MepoM M hOPMON KIeToK, OT-
cyTcTBMEM hnarens, U3MEHEeHUsIMU B CTPOEHUU Hapy>KHON
KNETOYHON MemObpaHbl M YMEHbLUEHHbIM nepunnasmaTnye-
CKMM npocTpaHcTBOM. [1pegnonoXxuntensHo, YCTOMYMBOCTb
HepOoALLMXCH KNETOK K MHpmumpoBaHuto carom PM16 onpe-
[enseTcd MakpOMOMNEKYNAPHbIMA U3MEHEHUSIMU B COCTaBe
MeMO6paHbl, acCOLMMPOBAaHHLIMW C OTCYTCTBMEM donarens v
HepoALLMMCA PEHOTMNOM

Baktepuocparotepanusa moyesoun
nHcpeKuun
MNepenaHosa T.C., lap6eeBa O.C.

HUW ypornorm MuHsgpasa Poccum, Mocksa,
Poccwiickas ®enepayms

JleyebHo-nNpodhunakTnyeckue 6aktepuodarn npepcras-
nAT CcOB6OM KOMIMIEKCHI MOSIMKNOHASbHBIX BbICOKOBUPY-
NEHTHbIX 6aKTepuarnbHbIX BUMPYCOB, BbI3bIBAOLNX rMbenb
roMonornyHblX BMOoB 6akTepuit. MNpenapatbl 6akTepnoda-
roB MpeacTasnaioT Co60M CTepusibHbIE OYMLLEHHbIE UIb-
TpaTbl haronn3aToB COOTBETCTBYIOLLUMX BUOOB 6GaKTepui.
OHn 0cBO6OXAEHBI OT NMPOAYKTOB XU3HEQEATENbHOCTU 6ak-

TEPUN, 3HAO0 U 3K3OTOKCUHOB, NPOAYKTOB haronunaunca 6ak-
TepuanbHbIX KNETOK.

OencTteune BupyneHTHoro 6akrepuodara npoucxoguT nos-
TanHo: agcopobuusa Ha NOBEPXHOCTU FOMOSOrMYHON MUKPOO6-
HOW KNEeTKW, NPOHVKHOBEHWE BHYTPb KIETKW 1 nocneaytoLuee
BHYTPUKNETOYHOE PAa3MHOXEHME C MWCMOMb30BaHNEM ee
CTPYKTYPHbIX KOMMOHEHTOB, paspyLUeHne KNeTKU W BbIXOA,
3penbix aroBbIX 4acTuL, CMOCOBHbIX K 3apaXKeHU0 HOBbIX
6aKkTepmasnbHbIX KNEeTOK.

Bnarogaps cTporon cneundu4HOCTU OeUCTBUA 6akTepmno-
darv, B oTNn4Me OT aHTUOBUOTUKOB, HE YrHETaKT HopMasb-
HYI0 MUKPOMIOPY, HEe NOAABNAIOT MMMYHHYIO 3aLLMTY, a Tak-
Xe MpakTU4Yeckn He BbI3bIBAKOT anneprum. Ha nutuyeckyio
aKTVBHOCTb 6aKTepunodaros He BUSIET HANMYMEe Pe3NCTEHT-
HOCTW 6aKTepuii K aHTMOBMOTUKaM.

Baktepuodarn BbinyckaloT B BUAE MOHOMpPenaparos, Co-
JepXalmx BUPYNEHTHbIe dharn 6akTepuin ogHOro poga unm
BMAa. B yponormnyeckon npakTvke NpUMeHsoTCS cneayoLlme
npenapaTbl 6akTepuodaros: CTadUIIOKOKKOBBIN; CTPEnTo-
KOKKOBbIW; MPOTENHbIA; CUHErHOWHbIA; KnebCcuennesHbIn,
Konu-6auunnnapHbIn 6akTepuodar 1 KOMOUHUPOBAHHbIE, CO-
CTOSILLIME N3 HECKONbKUX MOHOMpPEnapaToB: nobakTepuodar
NnonvBaneHTHbIn (cocTas: 6akTepuodaru cTaprnoKOKKOBbIN,
CTPENTOKOKKOBbIWA, MPOTENHbIN, CUHErHOMHBIN, Knebcuenes-
HbIr, KONMMBAUMNNAPHBIA) N NnobakTepuodar KOMMAEKCHbIN,
BKJIOHAIOLLIMI MOMUMO NEPEYNCIEHHBIX LLUECTU dharos, 6akTe-
puoddar Klebsiella oxytoca.

Mpn nepopanbHOoM npueme 6akTepuoduar, nocTynas
B KpPOBb, ObICTPO AOCTUrAET MOPaXKeHHble OpraHbl — MOYKU
N MOYEBbLIBOAALLME NYTW, NN3NPYET BaKTepmunm U pasMHoXa-
AICb, BbIBOAMTCA C MOYOW. [Npn Hannuum 6akTepmnanbHON MH-
hekumm CoOoTBETCTBYIOLLME HBaKTepnodarn akTMBHO pas3MHoO-
XalTcA U MOryT HaxoouTbCsl B opraHuame [0 6—7 CyTOK.
VY 300poBbIX Nofgent 6akTepunodarn BbIBOOATCA B TeYEHME
24 y. Mpn neveHnn KonméauunnsapHon, NPoTENHOM 1 ctadu-
JIOKOKKOBON MO4Y€BON MHGEKLUMMN KITMHUKO-BaKTEPUONOrn-
yeckui agpdhekT pocTurHyt B 86-93% (Mepenanosa T.C.
«KomnsiekcHoe neyeHne n npodunakTuka rocnnutasnbHOM UH-
ekumm Mo4eBbIX nyTer» [MUCC. Ha COWUCK. OOKTOopa Mep.
Hayk. 1996 r., 226 c.). B otTnn4me ot aHTMOMOTUKOB BO3MOXHA
agantaums KOMMEpPYEecKux npenapaTtoB 6akTepuodaros
K BHyTpI/I60]'IbHVI‘-IHbIM LiTaMMaM KOHKPEeTHOro crtauuMoHapa
(a B nepcnekTvBe — 1 OT KOHKPETHOro naumeHTa). BoamoxHo
ynyyLlEHNE NINTUHECKON aKTUBHOCTM MpenaparoB 6akTepuo-
daroB 3a CYeT BKJ/OYEHUA pac BakTepuodaroB nNpoTMB
«MECTHbIX» LUTAMMOB 6aKTepuii NyTem naccupoBaHus ¢aros
Yyepe3 CBEXEBblAENEHHblE KYNbTYPbl MWKPOOPraHM3MoB Y3
KOHKPETHbIX 60MbHUL, YTO NO3BOMSAET NOBLICUTL TUTP HakTe-
pvodharnumn, cTabunmanpoBaTb CTOMKOCTb iM3Mca U pacLum-
puUTb AnanasoH ero gencTeus. JledeHne naumeHToB C peum-
OVBUPYIOLLENA MHpEeKUMEeNn MOYEBBIX NYyTEN (LUUCTUT, KanbKy-
ne3Hbln nuenoHedpuTt, Kartetep-accounmpoBaHHaa WMIT)
HasHa4aeTcsA CTPOro nocne onpefeneHns YyBCTBUTENbHOCTU
BO36yaMTens K npenapaty 6aktepuodpara: no 30 mn x 3 pasa
B AeHb 10-14 gHen.
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Buonornyeckne cBOMCTBa Pa3fiNyHbIX
reHeTM4ecKux BuaoB 6aktepuocparos
P. aeruginosa

MNonbiray O.A.", Bopowunosa H.H.!, TukyHoBa H.B.2,
Hda6uxesa A.H.', Mopososa B.B.?

THIMO «MukporeH» MuH3aapasa Poccun, MockBa;
2VIHCTUTYT XUMUYECKOU 61osiornn v ¢pyHAaMEHTaIbHOM
megnumHbl CO PAH, Hosocubnpcek, Poccnvickas ®epepayms

LLnpoknin cnekTp aHTubakTepuanbHOM aKTUBHOCTU Mpe-
napaTtoB 6akTepvodaros JOCTUraeTcs nyTemM MNOCTOSHHOMO
ob6HOBNeHns ux coctasa. Llenb nccnepoBaHusa — n3y4deHuve
cnekTpa aHTMbaKkTepmanbHOW aKTUBHOCTU U BGMONOrMYECKUX
cBOMCTB 6akTepmnodparoB P. aeruginosa. O6beKT nay4eHns —
npenapat NnobakTepmodar NOMMBaNEHTHbIA OYULLIEHHbIA U
9 WwTamMmMoB BHOBbL BblAerneHHble 6akTepuodaros P. aerugi-
nosa. YcTaHOBMeHO, 4To npenapat obnagaet 99,6% aHTu-
6aKTepuanbHON akTUBHOCTLIO K 778 KIMHUYECKUX LUTaMMOB
6akTepun P. aeruginosa B pa3sefeHnni0-1 no Annenbmany.
MeTareHOMHbIM aHanM3oM MokKasaHo, Y4TO B ero COCTaB BXO-
OAT UCKMIOUUTENbHO NUTU4Yeckne 6Gaktepuodarn P.aerugi-
nosa cemenctea Podoviridae BupoB phiKMVlikevirus wu
Luz24likevirus, Hanbonee 6nM3kMMM OblnnM MpencTaBUTenu
3TMX BMAOB — 6akTepuodparn phiKMV [NC_005045] n TL
[NC_023583]. AHann3 reHomMoB 9 BHOBb BbIOENEHHbIX HaKTe-
puodparos P.aeruginosa npu nx NONHOreHOMHOM CEKBEHUPO-
BaHUM N OaHHbIE 3MIEKTOHHOW MWKPOCKOMUU Oonpenenunm nx
TaKkCOHOMMYECKYIO MPUHAONEXHOCTb K ceMencTBy Podoviri-
dae — BupoB phiKMVlikevirus, N4likevirus n cemenctsy Myovi-
ridae — snpos PB1likevirus, phikzlikevirus. ®yHKUMOHanbLHas
naeHTUUKaLma OTKPbITbIX PAMOK TPaHCNALMWN BbISBUNA, YTO
7 wrammoB BupoB phiKMVlikevirus, N4likevirus, PB1likevirus
He cofepXaT reHOB PEKOMOMHALUM N FEHOB, KOAMPYHOLLIMX
TOKCMHOO6pa3oBaHWe, B OTAMYME OT 2 LWTaMMOB Buaa
phikzlikevirus, BbI3blBaIOLMX MNCEBOONMM30ONEHNIO, B FEHOME
KOTOPbIX MPUCYTCTBYET reH paroBori pekomobmHasabl, UCKNLO-
YawLwuin MX BBEJEHMEe B cocTaB npenaparta. [lapameTpsl
OOMHOYHOIO UMKIa Pa3MHOXEHUS — CTEMEHb MaKCUManbHON
apcop6buun phiKMV-caros 90-95%, naTeHTHbIA nepuopg
20 muH, ypoxanHocTb 60—100 dpar.4act./6akT.kn.; PB1—dar
MakcumanbHaa agcopbumns =99%, naTteHTHbIW nepuon
25 muH, ypoxarnHocTb 10—15 dhar.yacT./6akT. Kn; N4—daru
MakcumanbHaa agcopbumus =70%, naTteHTHbIW nepuon
35-40 M™wuH, ypoxanHocTb 5-10 dyar.yact./6akT.Kn.
M3 9 wtammoB 6akTepmodaroB K NMTUHECKMM BMOaM C LUN-
POKMM CMEKTPOM aHTUOaKTEpPUanbHOM akTUBHOCTM U KaHau-
patam gns BeBefeHus B coctaB lNMmnobakrepuodhara nonuea-
NEHTHOrO OYULLIEHHOrO MOryT 6biTb OTHECEHbl 7 LUTaMMOB,
B TOM 4yucne — 3 wramma phiKMVlikevirus — cnekTp aHTnb6ak-
TepuanbHOM aKTMBHocTM — 48% — 49,9% un 51,8%, oguH
wtamm PB-1 — 24,3%, n 3 wramma Ndlikevirus — cnektp
24,2% — 11,7% v 7,5%.

KnuHuyeckas u mukpoébuonoru4yeckas
3athpeKTMBHOCTb cCaHauuu Bnaranuiia
renem c 6aktepuocparamm «ParoruH»
npu aHa3po6HOM BaruHuTe

u 6aKTepuanbHOM BarmHo3e

MpunyTtHeBuy T.B., Anonuxuna U.A., Mypasbesa B.B.,
Hoposa E.I'., Jlio6acoBckas J1.A., MenkymsH A.P.,
Xunenkos E.J1., Monosa B.M., 3ypa6os A.I1O.

Hay4HbIi LEeHTPp akyLepcTsa, rmHEKOIornm
u nepuHatonormv uMm. akag. B.W.Kynakosa MnH3apaBa
Poccumn, Mocksa, Pocewiickasi ®egepayns

OnnopTyHUcTUYeckme MHGEKUMM BRaranvuia ocTarTcs
aKTyanbHOW nNpo6nemMon akyllepcTtsa U rmHekonornn. Peuu-
OVBMpYIOLLEe TeYeHre 1 He Bcerga acpdeKTMBHOE UCNONb30-
BaHWe aHTMOMOTUKOTEpPANUM MNOPOXAAT HEOB6XOOUMOCTb
MCMOMb30BaHWA ankTePHATMBHBLIX METOOOB nedeHus. [lep-
CMEKTUBHOE HanpaBfieHne — pa3paboTka KOMMEKCHbIX da-
roBbIX NPenapaTos.

O6cnenoBaHbl 42 XeHLLMHbI € XanobaMu Ha natonorunye-
CKMe BblAENeHUs N ANCKOMAOPT B 0611aCTV HApPY>XXHbIX NOSo-
BbIX OpraHoB. [1poBeOeHO KOMMIIEKCHOE MWKPOGUONorvye-
CKOE 1cCcrnefoBaHne BarmHanbHOro oTaensemMoro (MMKpoCKo-
nusi ¢ okpackow no Mpamy, KynbTypanbHOe UCCnenoBaHne) u
MUP-nccnegosanne Ha UMMM,

Y 30 XeHLUMH BbisiBNIeHbl BarMHasibHble MHAEKUUN, acco-
LMMPOBAHHbIE C YCMOBHO-NATOr€HHLIMU MUKPOOPraHn3mamm
(YIMM): y 10/33,3% — KaHOMpo3HbI BYnbBOBarvHUT (KBB),
y 2/6,7% — 6aktepuanbHbii BarnHo3 (BB), y 11/36,7% —
aspo6HbIN BarnHuT (AB), y 5/16,7% — KBB + BB ny 2/6,7% —
EB + AB. BcemM naumeHTKam, KONMOHU3MPOBAHHbLIM OPOXOKe-
BbIMU rpnbamMu, Ha3Ha4eHo TpaanLMoHHOoe nevenne. Octanb-
HbIM >KEHLUMHaM MpOBEfdeHa caHauus BRnaraavwia renem
«®arorvH»: 10 gHern aBaxkabl No 5 MmN MHTpaBarvHansHo. Bece
wrammbl YIIM npoBepeHbl Ha 4yBCTBUTENBHOCTb K DaroruHy.
AB y 5/16,7% >eHLwmMH 6bin Bbi3BaH MOHOBO3OYyOUTENEM,
y 8/26,7% — accoumaumammn dakynbTaTMBHO-aHa3POOHbIX
YIM. Hanbonee 4acto BbiceBanu Escherichia coli—11/36,7%,
pexe — Enterococcus faecalis, Klebsiella pneumoniae, Strep-
tococcus agalactiae (16,7 n no 10% COOTBETCTBEHHO) B TU-
Tpax 5-7 Ig KOE/mn. K darorvHy 6binn 4yBCTBUTENbHbI
90,9% E. coli, 66,7% K. pneumoniae, 60% E. faecalis n ycton-
4YMBbl BCe LWTaMMbl S. agalactiae w Gardnerella vaginalis.
KnuHnyeckas 1 mukpobuonornyeckas atpeKTMBHOCTb CaHa-
umm Bnaranuwia npy AB oTmeueHa y 9/69,2% >KEHLUWH.
Heypaun tepanumn kacanuce BB n AB, Bbi3BaHHbIX YI1M,
ycTonumBbIMK K dparoruHy (G. vaginalis, S. agalactiae). l'enb
harormH NO3NLMOHUPYETCHA MOTEHUMANbHO aKTUBHLIM B OT-
HoLueHumn Streptococcus spp., NO3TOMY MOXHO nonaraTb, 4YTO
Hea(pheKTMBHOCTb B OTHOLLUEHUN S. agalactiae onpsapensercs
OTCYTCTBMEM B €r0 COCTaBe BMAOCNELMPUYHOro Habopa H6ak-
Tepuodaros.

Takum 06pas3om, Ons OOCTMXKEHUA 6osbLlen 3dEKTUB-
HOCTW ucnonb3oBaHue rensa «ParormH» JOoMmKHa nNpeasapaTb
NpoBepKa YyBCTBUTENBbHOCTU 3TUOSIOrNMYecKn 3Ha4nmblx YIM
K ¢haroBbIM KOMMOHEHTaM rens.



BakTepuodaru: TeopeTuieckune 1 npakTUHeCKNe acnekTbl NPUMEHEHUS B MeAULMHE, BETEPUHAPUMN U MULLEBON NPOMBILLIIEHHOCTY

Pacno3HaBaHue KNeTO4YHOW NOBEPXHOCTH
N4-nogo6HbIMK BUpycaMmu

Mpoxopos H.C., Puyuno K., Hasapos C.,

3noposeHko J.J1., Nyapepo-Peppenpa P.,

WHengep M.M., lonomunposa A.K., Tatapckun E.B.,
F'ypko E.B., Knupenb 10.A., JlenmaH I.I'., JletapoB A.B.

UHetutyT mukpobuonormm nm. C.H.Bunorpaackoro ®UL|
BbuorexHonormn PAH, Mocksa, Poccwickas ®enepauus;
Ecole polytechnique fédérale de Lausanne, Lausanne,
Switzerland;

WHeTutyT oprannyeckovi xummm um. H.[.3enunHckoro PAH,
Mocksa, Poccwickas ®epepayvsi

Cenyac, korga nosiBUAMCL MepBble afeKBaTHbIE OLEHKM
YNCNEHHOCTN N FrEHeTUYeCcKoro pasHoobpasusa 6akTepunoda-
roB, BMPYCbl 6aKkTepuin cTanM BCepbe3 paccMaTpvBaTbCs B
KayecTBe NoTeHUManbHOro cpegcTea 60pbObl C NATOrEHHbIMM
6aKTepusaMu C MHOXECTBEHHOMW NeKapCTBEHHOW YCTOMYMBO-
CTblo. PaumoHansHoe NpuMeHeHne BUPYCOB B KAYECTBE aHTU-
6aKkTepuanbHbIX CPeAcTB MOXET OblTb OCHOBAHO TOMbKO Ha
rny6oKOM MOHUMaHUM MEXaHU3MOB B3aMMOAENCTBUS BUPY-
COB U WX XO351EB, Onpefensowmnx crneundun4eckuin xapakrep
WHpeKunn. Bonpockl 0 TOM, KaK UMeHHO 6akTepuodary Ha-
XOOAT M CBA3bIBAIOT YyBCTBUTENbHbIE KNETKN, U Kakum obpa-
30M MPOVCXOAUT MPUHATUE PELLEHUS O BBEAEHUN BUPYCHOIO
reHoma B KIJIeTKy, OCTaloTCA OQHMMU U3 CaMbIX 3arafoydHbIX
acrnekToB 6uonorun 6aktepuogaros.

Mcnonb3ysi Kom6uHaumoo 6MonHopMaTn4eckmnx, 6Uoxm-
MNYECKMX, ONOUHXEHEPHbIX MOAXOA0B W CTPYKTYPHOro
aHanm3a, Mbl U3Yy4unmn MOJSIEKYNApHble MEXaHu3Mbl pacno-
3HaBaHUA KNETOK 4YyBCTBUTENbHOro wramma E. coli 4s
(022) 6nmn3kopoacTBeHHbIMM N4-nogo6HbIMM MOAOBMpPYCa-
Mu G7C un Alt63. AHann3 reHomMoB NO3BONAWI ChopMynnpo-
BaTb rMnoTe3bl 06 YCTPONCTBE aAcOoPOLUMOHHBLIX annapartos.
FeHeTMYeCKNA aHanu3 yCTOM4YMBbLIX K haroBOW MHMEKUUN
MYTaHTOB 4S NO3BONWI NOKa3aTb BOBMEYEHHOCTb NIMNOMO-
nucaxapwugos (JTNC) B npouecc MHPEKLMM B Ka4eCTBE nep-
BUYHbIX PELLENTOPOB MPOHUKHOBEHUSA. Buoxmmunyeckune
TeCTbl C MPUMEHEHNEe PEKOMOUHAHTHbLIX 6enKOB-KOMMO-
HEHTOB afcop6unoHHoro annapata u 9MP-aHanu3 npoayk-
TOB B3aMMOAENCTBMUSA BbISBUAM ABa albTEPHATUBHbLIX Mexa-
Hn3ma mopgudmkauumn monekyn JINC, Heo6xoaumon ans
YCNELHON WHMEeKUMn 3TumMm daramu, — Hermgponutmuye-
CKoe pacuwlenneHve u peauetunuposaHue JIMC. Bropon
MexaHn3M npeacTaBnsaeTcs eAUHCTBEHHON anbTepHaTUBOWN
penonumepunzauun JINC npu mvHMEKUUM nogosMpycamu,
onucaHHon fo cux nop. CTpykTypa BUpPUOHa 1 agcopoLmnoH-
Horo annapata G7C 6bina ycTaHOBMeHa nyTeM Kpuoanek-
TPOHHOW PEKOHCTPYKLMU. BCe KOMMOHEHTbI afCOBLMOHHbBIX
annapatoB G7C u Ali63 kpucTannmsoBaHbl, CTPYKTYpbI
6enkoB onpefefnieHHbl MEeTOAOM PEHTreHOCTPYKTYPHOro
aHanusa. YcTaHoB/eHa CBsi3b MeX/ay NOoMyYeHHbIMU CTPYK-
Typamn u epMeHTaTUBHbIMN (YHKLUUSAMU KOMMOHEHTOB
afCcopObLMOHHbLIX annapaTos.

BuonHgopmaTtnyecknii aHanu3 reHoMHbIX MocfiefoBa-
TenbHoCcTen 6akTepuodaroB n Ony6AMKOBaHHbLIX CTPYKTYP
KOMIMOHEHTOB (paroBbIX aACcopPOLIMOHHbLIX annaparos Mo3Bo-
NnUN BbIBUTb KOHCEpBATUBHbIE 3neMeHTbl G7C-nogo6Horo
TMNna a}ZLCOp6L|,VIOHHbIX annapaTtoB He TOJIbKO Yy 04eBUOHO poa-

CTBEHHbIX NOJOBUPYCOB, HO U TaKNX OTAaNEeHHbIX NpeacTaBu-
Tenen XBocTaTbiX (paroB, Kak KpyrHble muosupycsl Vil
CBA120 n gaxe 6aktepuoddar T4.

Buonornyeckne cBoMcTBa BbiAENEHHbIX
M3 necka feTCKUX neco4vHuy
LMTpo6aKTepHbIX 6aKkTepuodaros

Mynbyeposckas J1.M., Bacunbes [.A.,
3onotyxuH C.H., Edppentoposa E.O.

VibsiHOBCKas rocyapCTBEHHas CEeJIbCKOXO3SMCTBEHHas!
akagemusi um. MN.A.CtonbinuHa, YnbsHoBeK, Poccuiickas
®depepayvsi

Konnektueom kadpegpbl 6bi1v npoefeHsbl MccrnefoBaHns
no wHavkauum un unpeHtndukaunm 6aktepuodaros Citro-
bacter B necke OeTCKMX neco4Huy nocenka OKTAO6PbCKUNA.
Bcero 6b1n10 o6¢cnefosaHo 9 necovHuy B pesynstaTe npose-
OEeHHbIX uccnegoBaHun 6bIno BbigeneHo 8 wramMmoB haros
Citrobacter. Y BblgeneHHbIX aros 6bIIM N3y4eHbl OCHOBHbIE
6uonornyeckne cBorcTBa: MOPMONorna HeraTuBHbLIX KOMO-
HWUIA, MMTUYECKas aKTUBHOCTb, AManasoH NINTUHECKON aKTUB-
HOCTW, CneumdUYHOCTb.

Mopdonoruio HeraTUBHbIX KONOHUA N3ydanu npu nocesax
charoB mMeTogoMm araposbix cnoes no [paumsa Ha MIIA.
HeratueHble konoHuu, o6pasyemble nsyvyaembiMn 6aKTepuo-
charamn, Hamu 6bINM pasgeneHsl Ha aga Tuna: 1 Tun — npo-
3payHble HeraTMBHbIE KOSTOHUM OKPYron hOpMbl C POBHBIMU
kpasmu. 0,5-1,0 mm B anameTpe 5 daros u 2-n TMN — Kpy-
rnble KONMOHUKU C POBHbIMKU Kpasimu, B anametpe 2,0-2,5 mm
npospayHble, 6€3 BTOPUYHOrO poOCTa, C 30HOM HEMNOSIHOro
nmsuca no nepudepun, wWivpunHa 3oHel 0,5 mm — 3 dhara.

BoigeneHHble 6aktepuodarn obnaganu pasHom nutuye-
CKOM aKTMBHOCTbIO. Ee oueHvBanm no crnocobHocTu dhara
BbI3bIBaTb IM3NC 6aKTepManbHOW KYNbTYpPbl B XUAKMX U MO0T-
HbIX MUTaTeNbHbIX Cpedax M Bblpaxanocb 3TO TEM MaKCu-
MasibHbIM pa3BefeHneM, B KOTOPOM 1ccrefyemMblvi 6akTepuo-
thar NposiBMsAn CBOe nuTudeckoe aenctene. Vsyyaemble darn
NposiBAANM aKTUBHOCTL B npepenax ot 1 x 10° go 3,2 x 10°.

[na w3yyeHnsa guanasoHa NUTUYECKOM aKTMBHOCTW, Bbl-
JeneHHbIx 6akTepuodaros 1UCnonL3oBany 7 WrtaMMoB 6ak-
Tepun poga Citrobacter (13 My3es Kadegpbl MUKPOOGUONOruK,
BMPYCONOrnK, 3MM300TONOrMN U BETEPUHAPHO-CaHUTAPHON
3KcnepTm3bl). OnbITbl MOKa3anwu, 4To U3y4eHHble darn xapak-
TEpPU3YIOTCA Pas3NNYHbIM CMEeKTPOM NIMTUHECKON aKTUBHOCTMW.

Buposas crneundunyHOCTL (haroB UCMOMb3YeTcs LUMPOKO
B MpakTuke Ana gnddepeHumaumm 6aktepuin. 3ta cnoco6-
HOCTb (paroB onpefenseTcs, Npexpe BCEero, CPOACTBOM WX
K peuenTopam nuanpyembix 6aktepuin. OnpegenexHve nposo-
OVNW Ha arapoBbIX Ccpefax nyTem HaHeceHus dara Ha rasoH
KynbTypbl. BakTepuodaru 6b1m cTporo cneumuyHbI.

Ha ocHoBaHWM MOAyYeHHbIX AaHHbIX, BblAeNeHHble 6aKTe-
priogarn MOXHO MCMonb30BaTh AS1 NPOBEAEHNA UHOMKALMK
n ngeHTndmkauum 6aktepun popa Citrobacter B pasnuyHbIX
06BbEKTaX.

]l
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MonekynsipHo-reHeTU4eCKoe TUNMpoBaHue
6aktepuodcparos Klebsiella pneumoniae
Ans cparorepanum u charonpodonnakTuku

Py6anbckuu E.O., AnewkuH A.B., Bopucosa O.10.,
Fapya H.T., Kucenesa W.A., Boukapesa C.C.,
AdpaHacbes C.C., Py6anbckui M.O.

Mockosckuvi HW arivgemuonoruv v MMKpobuosiorum
mm. I.H.lFrabpuyesckoro PocriotpebHansopa, Mocksa,
Poccwiickass ®enepayvsi;

AcTpaxaHCKui rocy[apCTBEeHHbIN MeANLNHCKUU
yHuBepcutet, AcTpaxaHb, Poccwvickas ®enepayms

OpHuM 13 ob6a3aTenbHbIX YCNoBUA 6€30MacHOCTU NpuMe-
HeHusi 6aKkTepurodaroB A nevyebHbIX N NPOMUNIAKTUHECKNX
Lenen SBAseTCA BUPYNeHTHas Npupoaa LWTaMMOB, BXOAALLMX
B COCTaB npenapaTos. Hanuuve, no MeHblLUen Mepe, OQHOMO
YMEpPEeHHOro LuTaMMma 6aktepuogara B KOKTENe MOXET Npu-
BECTW K TAKUM HeraTMBHbIM NOCNeACTBUAM, Kak pacnpocTpa-
HeHVne aHTMOMOTMKOYCTOMYMBOCTHM, Nepegdada hakTopos na-
TOreHHOCTM 6aKTepun, POPMUPOBAHME YCTONHUBLIX K dharam
6akTepuin. Kpome TOro, B reHoMax BUPYMEHTHbIX LLUTAMMOB
6akTeprodaros AOMKHbI OTCYTCTBOBATL (PaKTOPbI MaToreH-
HOCTWN 6aKTepui.

McTo4yHmKamMn ymepeHHbIX haroB B npenaparax MoryT
6bITb Kak HEBEepHO OXapakTepu30BaHHble KaHAMAATHbIe
wTaMMbl 6aKTepuodaros, Tak N NIM30reHHble KynbTypbl 6aK-
Tepui, Ha KOTOPbIX KYNbTUBUPYIOTCS 6akTepunodbarn. Knaccu-
Yeckme MUKPOBUONOrnyeckme MeToabl MHAYLMPOBaHUS yme-
peHHbIX 6akTeprodaros (HarpesaHue, YOO, mutommumH C)
Mo HaWWM JaHHbIM MOTYT 3a4acTylo AasaTtb JIOXXHOOTpULA-
TenbHble pe3ynbTaTthbl, a, CnefoBaTeslbHO, He MOryT ObiTb
3PeKTUBHBIM CPEACTBOM MPOM3BOACTBEHHOIO KOHTPONS
dharocogepxaluux npenapaTos.

B kayectBe npumepa 3hPEKTUBHOINO KOHTPONS OTCYT-
CTBMA YMEepeHHbIX (haroB Ha pasnunyHbIX 3Tanax npoussop-
CTBEHHOrO npouecca Hamu 6bin UCCrefoBaH npenapar npo-
B Klebsiella pneumoniae. B HacTosiLee BpeMs U3BECTHbI
KaHavpaTHble WTaMmbl 6akTepuodaros npotus K. pneumo-
niae BO BCex Tpex cemencTBax nopsaka Caudovirales.
MoaTomy Uenblo HACTOSALLEro uccnenoBaHus 6bi1o paspabo-
TaTb YHMBEpCanbHbI METOQNYECKUIA MOAXOA, K BbIBIEHUIO
YMEpPEHHbIX haros.

B kayecTBe 0CHOBbI pa3paboTaHHON METOLONOMMU Mbl Bbl-
6panu CekBeHMpoBaHWe BUPYCHbIX MeTareHoMoB. [ns ycKo-
PEHHOMO W [OCTOBEPHOIO BbIIBIEHWUS YMEpPEeHHbIX 6akTepuno-
haroB Hamu 6bIn paspaboTaH 6GMOMHGOPMATUHECKMI Nawn-
nnarnH, BKAKYaoLWUA opurnHanbHyo 6a3y AaHHbIX Hexena-
TeNbHbIX aMUHOKUCIIOTHBIX U HYKNEOTUAHbIX NocnefoBaTesb-
HocTen. B xopge ncenenoBaHus mMbl 06HAPYXWM B OQHOM U3
KOKTennen ymepeHHbii par popa P2virus. K reHy aToro
thara, KogupyoLlemMy mHTerpasy, 6binm nogobpaHbl crneum-
dondeckne npanmepsl u npoeegeHa MNMUP ana BbisBneHus m
NCKIIOYEHNA CTOYHMKA YMEPEHHOro dara, a Takxe Asis KOH-
TPOMs ero OTCyTCTBUA Ha NOCNEAyYIoLMX NMPOU3BOLACTBEHHbIX
aTanax.
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Ocob6eHHOCTU cenekuum paroB akTUBHbIX
K Klebsiella oxytoca

CapprtauHoBa IN.P., Bacunbes [.A.,
3onotyxuH C.H., JlaweHko E.A.

VibsiHOBCKas rocyapCTBEHHas CEJIbCKOXO3SMCTBEHHas!
akagemusi um. MN.A.CtonbinuHa, YnbsHoBeK, Poccuiickas
®depepayvs

Llens unccnepoBaHus 3akniovanacb B OCBOEHWM MeTofa
cenekunn 6aktepuodaros, aKTMBHbLIX B OTHOLUEHUWN GaKTe-
pun K. oxytoca Ana wx panbHenLero Mcronb30BaHus rnpu
paspaboTke 6uonpenaparta. B uccnegosaHusx Ucnonb3oBa-
v 6akTepuoddary, BolfeneHHble U3 06bekTa BHELLHEN cpefpl
W aKTUBHbIe B OTHOLLIEeHWM Wwtamma K. oxytoca Ne 1. Cenekuuio
W MOBbILLUEHNE NIUTUYECKOW aKTUBHOCTW BblAENEHHbIX 6akTe-
pviogharos OCyLLECTBAAAM C MOMOLLbIO MaccupoBaHus hara
Ha MHOWKATOPHOW KYNbLTYpe C Nepuoanyeckor OTBMBKOW He-
raTuUBHbIX KOSMIOHWA NO METOAMKE MNpeanoxXeHHon [abpuno-
Bmnyem N.M. (1992), SonotyxuHbim C.H. (2007), Jlawenko E.A
(2014).

Cenekumio 6akTeproaros 1 NOBbILLEHNE UX NINTUHECKON
aKTUBHOCTM NPOBOAMNM 5-KpaTHbIM NaccupoBaHWeEM U30ns-
TOB (paroB ¢ UHONKATOPHOW KYNbTYPOU, 3aCESIHHbIX METOO0M
arapoBbiX CNOEB, C MepUOAMYECKNM MepeceBOM TUMUYHBIX
AN GAaHHOrO U30MATa HeraTuBHbIX KOMOHMI JO MOfy4YeHust
nonynauMmM BUPYCOB, MMEIOLLUMX OFQHOPOAHbIE HeraTuBHble
KOMOHWUM U CTabusibHO BbICOKMI TUTP. [N 3TOro rotoBunmn
passefeHuve BblAeNeHHOoro ara B MACONenToOHHOM 6YyfibOHe
pH (7,1 +0,1) ot 10-°-10-°. Nocne 18-4acoBoro MHKy6UpoBa-
HWS B TepmocTaTte, OTBMBANN 6aKTEPUONOrMYECKON MeTnen
OfHY HEeraTuMBHYI KOMOHWMIO, PACMONIOXXEHHYIO U30NMPOBAHHO
OT ApYrux He meHee 4yeM 5-10 MM 1 nomeLlanu B NPoGUPKY
C MSICOMenTOHHbIM 6YNbLOHOM, TyAa e BHocunun 18-4acosyto
6YNIbOHHYI0 WHAMKATOPHYK KyneTypy K. oxytoca B Konu-
yectee 0,5 mn. OgHOBPEMEHHO CTaBUIM MSACOMEMTOHHbIN
6yNbOH C VMHOMKATOPHOW KynbTypon 6e3 dara (KOHTpOSb).
OnbITHbIE N KOHTPOMbHbIE MPOBMPKN KYNETUBMPOBAN B TEp-
mocTate npu 37°C B TeyeHue 4 4 (C HabnogeHnemM 3a ns-
MEHEHUAMN Kaxapli 4ac). B cnyyae nosBneHns naMeHeHumn
(MpocBeTneHMe OMbITHOW MPOBUPKN MO CPABHEHUIO C KOHT-
PONbHOM), MOMYy4YeHHbIN haronm3ar obpabdaTbiBanu XJopo-
dopmom B TeveHune 30 MUH 1 nccrnenosann MeTo4oM arapo-
BbiX cnoeB. Ecnn nocne 4-4acoBoro HabnwogeHus, mname-
HEHNA 3aPUKCUPOBAHO He O6bIN10, TO OMbITHbIE MPOGUPKK
OCTaBnANM NPV KOMHATHOW Temnepartype Ha 20 4acos. lNoc-
fle 3TOoro npo6upkn Takxe obpabaTbiBanu XNopogopmMom
(1 : 10) n nccneposany METOAOM araposbix crnoes. B xoge
NCCNefoBaHnsa, B KaXAOM crlydae oTéupann WOEeHTUYHYHO
WCXOQHOW HeraTMBHYIO KONIOHMIO 1 naccuposanu. MNMposogunm
JO MATWM MacCUMpOBaHWI, MOCME Yero cefekumilo cyuTanu
3aKOHYEHHON.

B pesynbtate npoBeneHHbIX UCCNENOBaHNA U3 06HLEKTOB
OKpY>XaroLLen cpefbl HaMW CeneKUMOHMPOBaHHbI ABa LUTaMm-
Ma 6akTepuodpara K.oxytoca 1.
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N3yyeHne nu3oreHumn LUTaMMOB 6aKTepumn
Bupaa Klebsiella oxytoca

CappravHosa IN.P., Bacunbes .A., 3onotyxuH C.H.,
JlaweHko E.A.

VnbsiHoBCKasi rocy4apcTBEHHAs CEJIbCKOX03AMCTBEHHAS
akagemusi um. N.A.CtonbinmHa, ViibsiHOBCK,
Poccwickaa ®epepaums

YacTtoTa nepexofa npocdpara B MHPEKLUMOHHOE COCTOSIHNE
(ymepeHHbI dhar) MoOXeT 6bITb yBennyeHa psaomM UHAYLMpY-
owmx areHToB. o pedynbraTamM Halwmx npegplgyLumx uccne-
JOBaHUIN HeKoTopble WTammbl 6akTepum Buga K. oxytoca,
Mosly4eHHble M3 My3eMHOM KOMnekuun kKadeppsbl, SABASNUCH
nn3oreHHbiMn (Bo3gencTtene Y®-niydamu, peHTreHOBCKUMM
nyyamum). Llenb nccnepgoeaHna 3akniovanacb B OCBOEHUN Me-
ToAa BblAeseHns BUPYCOB 6aKTepPUii, aKTUBHbBIX B OTHOLLEHUU
K. oxytoca metogom wuHaykuun. B paboTte wvcnonb3oBanu
2 wramma 6aKTepuii BblOeNeHHbIX U3 BHELLHEN cpedbl U TU-
NMPoBaHHbIX Kak 6akTepun Buaa K. oxytoca.

CyTo4yHaa KyneTypa M3y4aembiX LUTAMMOB B MPOOMPKax
¢ MMB (4,5 mn) 6blna NogseprHyTa peHTreHOBCKOMY 061y4e-
Huo — |l nepuoga, Kaxaein nepuog no 1,6 cek., obian gosa
o6ny4eHna — 4,0 munnuamnsepTta. PeHTreHoBckoe 06s1y4eHne
ABnNaeTcs 6onee MOLHbIM MO CPaBHEHUIO C ynbTpadunoneTo-
BbIM, TaK Kak ANna WHAyKuuW dpara HeT HeobXoaMMOCTU B
NpsIMOM KOHTakTe ¢ 6akTepuent. [Nocne o6nyyYeHns B faHHOM
pexume, Npo6upkM WHKybuposanu npu 37°C B TeuyeHue
24 yacoB. Hepes cyTku npegnonaraemeii haronmsaTt (o6be-
Mom 0,5 mn) cTepunbHbIMKM NUNETKamu BbiceBany Ha 1,5%
MMA cnnowwHbiM razoHom. Hawkwu Metpu ¢ MIMA (20 mn) Ha-
KaHyHe orbiTa XOpoLUO MOACYLUMIN, NMOCKOMbKY NPUCYTCTBUE
N3NULLIHEN Bnarv (B BUOE KOHOEHcaTa) CroCco6CTBYOT MCKa-
XeHuo pes3ynstatoB uccnegoBaHua. OCTaBnsnu Yawku B
nokoe Ha 30—-40 MWH nMpu KOMHaTHOM Temnepatype. 3ace-
SIHHbIE YalWKn nHKybuposanu npu 37°C. Y4yeT pesynsraToB
Benu yepes 4, 8, 12, 16, 20 yacos. B ka4yecTBe KoHTpONs Npo-
BOAMNN NOCEBbI LUTAMMOB 6akTepuii Ha MIA 6e3 06ny4eHus
(cnnowHon 6akTepunanbHbIv pocT). O6pasoBaHne Yeped 20 Y
Ha ra3oHe KynbTypbl HEraTUBHbLIX KOSIOHWIA CBUAETENLCTBOBA-
no 0 Hanu4me dara.

B xoae npoBefeHHbIX nccnefoBaHnii, CBA3aHHbIX C U3y4e-
HYEM BIIUSHUA PEHTFEHOBCKOro OOJlyYeHUs Ha BblfeneHve
BMPYCOB 6aKTepui, BblAeneH oamH dar, akTUBHbIA B OTHOLLIE-
HuM wrtamma K. oxytoca. Takum 06pa3om, OaHHbIA MeToq
Henb3s1 OTHECTU K YHMBEepCallbHbIM METOAAaM Mo BbIAENEHMNIO
haros, HO MOXHO WCMONbL30BaTb B Ka4eCTBe BO3MOXHOMO
BapuaHTa.

Oco6eHHOCTU BbiAeNIeHU BUPYJEHTHbIX
c¢paroB aKTUBHbIX K Tpube Klebsielleae

CapptauHosa I'.P.', NMynb4yepoBckas J1.M.",
Edpentoposa E.O.', Bacunbes [1.A.', 3onotyxuH C.H.',
JNaweHko E.A.', MaBnoea U.B.2, DguHa T.I".2

"VibsIHOBCKas rocynapCTBeHHasi CEeJIbCKOXO35VCTBEHHas!
akagemusi um. N.A.CtonbinvuHa, ViibsiHOBCK,

Poccwvickaa ®enepauyums;

2MocKkoBCKmVi rocy4apCTBEHHbIV YHUBEPCUTET

um. M.B.JlomoHocoBa, Mocksa, Poccwiickass ®@epepayusi

Llens uccnepgoBaHMs 3aknioyvanacb B OCBOEHWM MeToda
BblOENeHna 1 cenekunmn 6akrepnodaros, akKTUBHbIX B OTHO-
LweHun 6akTepui, Bxoaawmx B Tpub Klebsielleae: Klebsiella,
Serratia, Enterobacter, Hafnia. O6beKkTOM uccnegoBsaHus cny-
xunun 10 npo6 necka (oeTckas nnoLlagka).

Cenekuuio 6akTepnodaros 1 NnoBbILLEHWNE UX JIUTUYECKON
aKTVBHOCTWU NPOBOAWIN 4-KpaTHbIM MaccupoBaHWeM U30Ms-
TOB (paroB C MHAMKATOPHOWN KYmNbTYPOK, 3aCesHHbIX METOAOM
arapoBbIX CNOEB, C NEPUOANYECKMM MepeceBOM TUMUYHBLIX
AN OAHHOTrO M30MATa HeraTuBHbIX KOMOHWIA OO MNOny4YeHust
nonynsuMn BUPYCOB, UMEIOLLUMX OJHOPOAHbIE HEeraTuBHble
KOMTOHUW 1 CTabWunbHO BbICOKUIA TUTP (MO MeTOAMKe Mpegso-
XeHHon abpunosunyem W.M. (1992), Mynb4yeposckon J1.IT.
(2004), 3onotyxuHeim C.H. (2007), J1aweHko E.A (2014)).

Ona aToro rotoBMNM pasBefeHve BbloeneHHoro dara
B MIMNB ot 10%-10-°. lNMocne 20-4acoBOro WHKYOGMPOBaHUS,
oTBMBaNM OGaKTEPUONIOrMYECKOW MeTner OfHy HeraTuBHYHO
KOJOHMIO, PACMONOXEHHYO U30NMPOBAHHO OT APYrux W no-
MeLlanu B npobupky ¢ MIB, Tyna e BHocunu 20-4acoByo
OYMIbOHHYIO KYNbTYpPY MHAMKATOPHbIX WTammoB: K. oxytoca
ATCC 8724, K. oxytoca 26, S. marcesnces ATCC 13800,
S. liquefaciens 16, E. cloaceae 397, E. aerogenes 654 B konu-
yectse 0,2 mn. OgHoBpemeHHo ctasunun MIB ¢ nHgukartop-
HOM KynbTypon 6e3 cara (KoHTponb). Mpobupkn KynsTMBMPO-
Banu npu 37°C B TeyeHne 4 4 (c HabmogeHeM 3a U3MeHe-
HUAMUW Kaxppli Yac). B cnyyae nosiBneHus nameHeHwi (npo-
CBET/IeHMEe OMNbITHOW MPOBUPKUN MO CPaBHEHUIO C KOHTPOSb-
HOW), MONy4YeHHbIV dharonuaat obpadaTbiBanu X0poopmMom
(dbarn akTuBHble B OTHOLUEHMM LITaMMOB S. marcesnces
ATCC 13800, S. liquefaciens 16) n TemnepaTypon (carun ak-
TMBHbIE B oTHoLeHnn K. oxytoca ATCC 8724, K. oxytoca 26,
E. cloaceae 397, E. aerogenes 654) B TedeHne 30 MWH M
uccnegosanyM MeTogoM araposbix cnoes. B xofge wccnepo-
BaHWA, B KaXAOM criyvae oTévpany MAEHTUYHYIO UCXOQHON
HeraTMBHYIO KOMIOHMIO 1 naccuposanu. Nposogunu Jo YeTbl-
pex naccupoBaHWi, MOCMe Yero Cenekuuio CYUTann 3akoH-
YeHHOW.

B pesynbtate npoBeneHHbIX MCCNEfOBaHNA U3 06HLEKTOB
oKpy>aroLer cpefbl HamMu ObInn BblAeneHbl BUPYNEHTHbIE
LUTAMMbl, aKTUBHbIE B OTHOLLIEHWUWN Pa3NNYHbIX BUOOB, BXOAS-
wux B Tpnb Klebsielleae.
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YyBCTBUTENIbHOCTb KJIMHUYECKUX LUTaMMOB
6akTepun poaa Staphylococcus spp.

K nonueaneHTHoOMy 6akTepuocpary
Cekcrtocpar®

Ceepkanosa [."., Kapambiwesa H.H., LLlep6uHa A.A.

VibsiHOBCKasi rocyapCTBeHHasi Ce/lbCKOX035MICTBEHHas
akagemusi um. IN.A.CtonbinvHa, YibsiHOBCK,
Poccwiickas ®epepayms

B nocnepgHee Bpems Bce 4alue MCMONb3YIOTCA MeToAbl
(haroTepanun B CBA3W C LLUMPOKUM pacrnpoCcTpaHeHneM LuTam-
MOB PE3UCTEHTHbIX K XMMWOTEepanesTUYECKUM rnpernaparam.
Ha cerogHsAWHWA fOeHb 6UMOTEXHONOrMyeckas MpOMbILLNEH-
HOCTb BbIMYCKaeT LUMPOKUIA CNEKTP dparoBbIX MnpenapaTos,
NPUMEPOM KOTOPLIX MOXET CNMY>XWUTb MOSIMBASIEHTHLIA H6aKTe-
prodpar Cekctogar® ®ryr «HMO «MukporeH»».

B uenax npoBepku KIMHWYECKOW 3(PEKTUBHOCTU MpPO-
BOAMIIOCL OMpefeneHne YyBCTBUTENbHOCTU KIUHUYECKNX
LUTaMMOB K MonuBaneHTHoMy 6akTepuodpary Cekctodhar®.

O6bekTamn UccrnegoBaHns MNOCYXUIM NATb KIIMHNYECKMX
LWTamMMoB 6akTepuii poga Staphylococcus spp., BblAefNeHHbIX
M3 THOMHLIX paH, obrnafalolmne BbICOKOM YCTONYMBOCTHLIO
K LUMPOKO NPUMEHSAEMbIM aHTM6aKTepuasbHbIM npenaparam.
OfvH 13 WTaMMOB YCTONYMB K METULIMIIVHY.

LLItaMMbl 6bIIM MPOBEPEHbI HA YYBCTBUTENMBHOCTb K MO-
nuBaneHTHoMy 6aktepuodpary CekcTodar® craHOapTHbIM
mMeTogom arapoBbix cnoes (A.l'pauna, 1936). B pesynbrate
4yero, nUTUYecKass akTUBHOCTb MOJIMBANEHTHOro 6akTepmo-
dhara CekcTohar® gna 4YeTblpex KAMHWYECKUX LUTAMMOB
ycTaHoBneHa B npegenax ot 2,3 x 108 + 0,1 x 10% pmo
2,3 x 108 = 0,1 x 108 BOE B 1 c™m®. LUtamm, obnagatoLmia
PEe3NCTEHTHOCTLIO K METULIMITNINHY, NoKasarsn yCTONYMBOCTbL U
K nonueaneHTHoOMy 6akTepuodary.

Mcxops 13 nony4YeHHbIX pesynstaToB criefyeT, YTo npu-
MeHeHWe nonuBaneHTHoro 6akTepuodpara Cekctogar®
MOXET 6bITb 3PPEKTUBHBLIM NMPOTUB PESUCTEHTHBIX K XUMUO-
TeparneBTUYECKUM NnpenapaTam KIMHUYECKUX LUTaMMOB 6ak-
Tepwui poga Staphylococcus spp.

BospacTHas puHaMuKa TUTpa
6akTepuocparoB E. coli nuwesapuTenbHOro
MUKpPOOMOLIEHO3a NYCAT NnepBbix 45 aHen
XXU3HN

Cko6nukos H.3., Ocenuyk [.B., MockaneHko E.A.,
ABpueHko B.B., 3umuH A.A.

CeBepo-Kakasckmi HIW xuBoTHoBoAcTBa, KpacHozap,
Poccwiickas ®epepauymsi;

UHeTuTy T 6moxummnmn v cousnonornm MMKpoopraHn3MoB
um. I".K.CkpsibuHa PAH, lNMywmHo, MockoBckas 0611.,
Poccwiickas ®egepayms

lMpoBegeHo wuccnegoBaHMe W3MEHeHWs TuTpa 6GakTe-
pvodparos E. coli (konun-garos) nueBapuTesibHOro MMUKpPO-
6uoueHo3a y 10 rycat B BO3pacTe OT poXaeHus 0o 45 gHen.
Mpo6bl oT6UpanMCcb WHOVBUAYANbHO Y KaXgow MTuubl,
12-kpaTtHo ¢ nHTepeanom 3—6 aHen. O6LLee KONMMYECTBO UC-
cnegoBaHHbIX Npo6 coctasmno 120.
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Mocne ot6opa npobbl B3BeLUMBANUCL, pecycrneHanposa-
nmcb B 6ydhepHOM pacTeBope ¢ [o6aBfieHNEM WHIMOUTOPOB
6akTepuansHoOro pocrta, LeHTpudyrmposanuce. N3 nony4vex-
HOro cynepHaTtaHTa genanu ceputo 100-kpaTHbIX pa3Befe-
HWU, N3 KOTOPbLIX MPON3BOANIIN BbICEB Ha KYmNbLTYpy nabopa-
TopHoro wramma E. coli B MeTofoM arapoBbIX CIOeB C UC-
nonb30BaHMeM TBEPHAON N MATKOW arapu3oBaHHbIX cpef LB.
Mocne nopcyeTa o6pasosasLUNXCS 6NALLEK TUTP haros B 06-
pasue paccuuTbiBanu B Ig BOE/mn.

B pesynbrate vccnegoBaHus nonyveHa KaptvHa guHamu-
KM TUTpa KOnMu-haroB y rycAT nepsbiX 45 OHEN XU3HW, 4TO
npegcTaBnaeT co60n HOBble AaHHble, NONe3Hble Kak ans 06-
LLiero NoOHMMaHUs CTaHOBMIEHUS MULLEBAPUTESIbHOrO MUKPO-
6uoueHo3a MTUL B OHTOreHese, Tak WM Ans onpedeneHus
KPUTUYECKNX NEPUOLOB PasBUTUS MPU NPYMEHEHUN BETEpU-
HapHbIX NpenapaTos.

UccnenoBaHue BbIMOSIHEHO Mpy (oUHAHCOBOU MoALEPXKKe
POOU B pamkax HayqHoro npoekTa Ne16-44-230855-p_a.

AtteHyaums oH-[1HK 6akTepuocpara
phiX174 B wtamme E. coli ¢ myTauuen
B reHe Tornonsomepassbl IV

CwmenkoBa O.U., AnewkuH I''U.,
BoponuHa O.J1., Mapkos A.I.

®depeparibHbIvi Hay4YHO-UCCNe[0BaTEIbCKUM LJEHTP
3NUAEMUNOIITN Y MUKPOOMOSIOrN UM. MTOYETHOIO
akapg. H.®.lramanen Munsgpasa Poccumn, Mocksa,
Poccwvickaa ®epepauyus

BakTepuodar phiX174 asnsetca ogHUM 13 Hanbornee BUpy-
neHTHbIX OH-AHK dharos cemeiictea Microviridae, nopaxato-
LLMX 3HTepobakTepum pofos Escherichia, Shigella, Salmonella,
Yersinia. Boicokas BUPYNEHTHOCTb hara coveTaeTcs ¢ nn3ore-
HWen B knetkax E. coli, 4To cnoco6CTBYET OTOOPY NIN30reHoB,
BbICOKO PE3NCTEHTHbIX K Hanuamkcosow kucnote (NalR). Beino
NnoKasaHo, YTO MPUYMHOM Takoro otéopa fBMSETCs Crocob-
HOCTb MyTauui B reHax rupasbl 1 Tononsomepassl |V, 6enkos
nameHsawwmnx tononoruio [HK, He Tonbko Bbi3biBaThb NalR
heHOTUM, HO N CHUXaTb 3P(PEKTUBHOCTb BUPYNEHTHOIO LnKna
chara, yBenu4imBasi 4acTtoTbl OT6Opa SIM30reHoB.

Llenb pa6oTbl. BbIICHUTE BO3MOXHOCTb aTTeHyaLum 6akre-
puodpara phiX174 B NalR mytaHTax Tononsomepassbl IV 1 oxa-
pakTepm3oBaTb 0COGEHHOCTU OTOMpaeMbIX MyTaHTOB dhara.

Matepuanbl n metoabl. OT6Mpany CNoOHTaHHbIE MyTaHTbI
Tononsomepasbl 1V, peancteHTHbible K 90—120 MKr/mMn Hamm-
OVKCOBOW KUCNOTbI, onpeaensnn apeKTMBHOCTb TUTPOBaHNS
phiX174 Ha KynbTypax MyTaHTOB. Bbigenanu n xapaktepu3so-
Bann KnoHbl haros, NPeoOoneBLUMX CHKEHME 3(PheKTUBHO-
CTW BUPYSIEHTHOIO LKA MyTaHTHbIMU Tononsomepasamm V.

Peaynbratbl. Bce nposepeHHbie NalR myTaHThl E. coli cHu-
xXanm addekTMBHOCTL TUTpoBaHus phiX174 B 2-5 pas.
MakcumansHoe 10-50-kpaTHoe CHVKeHe 3¢PheKTUBHOCTH Mo-
nyyeHo B myTaHTe NalR90-UVS npu uHKy6aumm ¢ Hannaukco-
Bon kucnoton. OcobeHHocTaMM MyTaHTa NalR90-UVS Tonomnso-
mMepasbl IV ABnaTCs YyBCTBUTENBHOCTL K YD-cBETY, AedeKkT
SOS-pennukaumm n mytareHesa. BbICOKMI ypOBEHb CHVKEHWUS
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3PPEKTMBHOCTN BUPYNEHTHOrO Lmkna phiX174 y MyTaHTOB Ha-
6nofaeTcs ToNbKo MpU MHKYy6aLMn ¢ HaNMOMKCOBOW KUCTOTOW.
Ha kynerype NalR90-UVS 6binv BbigeneHbl KIIOHbI MyTaHTOB
dara phiX174VR1 n phiX174VS2, TunnyHbie gna gByx TUMOB
oTéMpaeMbIX aTtTeHyMpoBaHHbIX MyTaHTOB. KrnoH phiX174VR1
COXpaHun CKOPOCTb Pa3MHOXeHUs1 cpara AMKOro Tvna, B OT/N-
yne ot phiX174VS2, o6napatoLiero CHUDKEHHON CKOPOCTbIO
Pa3MHOXEHWA, NATUKPATHO CHUKEHHOW BENNHYNHOM U N3MEHEH-
HOM MopdhororMer HeraTMeHbIX KOMoHWW cpara. NposoauTcs
CEeKBEHVPOBaHNE FEHOMOB aTTEHYUPOBaHHbIX MYTaHTOB.
BbiBogbl. MyTauum NalR90-UVS B reHe Tononsomepassi IV
NPUBOAAT K aTTeHyaumn 6aktepuodpara phiX174, npoucxons-
Ler C BbICOKOM 4acTOTOW. ATTEHyMpOBaHHble MyTaHTbl hara
OensaTcsi No CBOMCTBaM Ha Ba Krnacca, 0auH 13 KOTopbIX obna-
JaeT CHMXXEHHOWN CKOPOCTbIO Pa3MHOXEHWNSI 1 UBMEHEHHOM MOp-
doornornen HeraTMBHbIX KONMOHWUN dhara. NpeanoxeHHas Mogenb
aTTeHyaumm goara B Knetkax ¢ gedyekTHom Tornonsomepason 1V,
MOXeT 6bITb Mcronb3oBaHa ana apyrux oH-AHK supycos.

JluctepuosHbie 6akTepuodaru —
KaK CpeacTBO MHAMKaLUKn
n uageHtucpukauum L. monocytogenes

CynbguHa E.B., Bacunbes [.A., 3onotyxuH C.H.,
KoBanesa E.H., LLlep6uHa A.A.

VnbsiHoBckasi rocyapcTBEHHas CEJ1bCKOX03AMCTBEHHAS
akagemusi um. N.A.CtonbinuHa, VibsHOBCK, Poccuvickas
®egepauymnsa

Ha cerogHALWHUIA OeHb NNCTEPUO3 NMEET BaXKHOe anuae-
MUWOSOrMYECKoe 1 3NM300TONOMMYECKOE 3HAYEHME B NEPBYIO
oyepefb Kak nuvwesas WHdekuma mopen. PaccmotpeHve
nucTeprosa B AaHHOM pakypce MOXHO OObACHUTbL Kak 6u1o-
NOrNYECKNMM OCOBEHHOCTAMU NIMCTEPUIA, TaK U NOSABMBLUNM-
cs1 B ocnegHee BpeMsi LULMPOKUM CMEKTPOM MpOoJAYyKTOB nuTa-
HUS YenoBeKa, B TOM Y1CIIe PaCTUTENIbHOrO MPOUCXOXAEHNS,
KOTOpble ynoTpebnaTca B Heob6paboTaHHOM BUAe.

He cmoTpsa Ha 370, MHOMKaums U ngeHtTuukauma nucTepumn
6asupyeTcs, MPenMyLLIECTBEHHO, Ha 6aKTepuonorM4yeckux u
CepororM4ecknux METOAAX, HTO COMPSKEHO C HEraTMBHbIM hak-
TOPOM — ANUTESIbHOCTLIO MCCNEfoBaHWs. 3TO BbI3bIBAET HEOO-
XOOMMOCTb paspaboTku 6oree adeKTUBHBIX N MeHee TpyOo-
€MKMX METOAO0B MHOMKALMN 1 NOEHTUUKALMN NINCTEPUIA.

MpyMmeHeHe NNCTEepMO3HbIX 6GaKTepuogaroB, KOTOpble
6narogaps cneunuYHOCTN OENCTBUA MOXHO UCNONb30BaTh
AN MHAYKaLUM U MAeHTUdMKaLmMM NMCTepUn, 0THacTun peLua-
€T 3Ty npobnemy.

C aT0M Uenbio Mbl paspaboTany oNTUManbHY CXemy Bbl-
[eNeHns NMMCTEpMO3HbIX 6akTepuodaroB METOAOM MHAOYKLUMM
N N3Y4UNIN OCHOBHbIE BMONMOrNYECKNE CBOMCTBA MOMYyYEHHbIX
N30naToB (haros.

OntumanbHas cxema BblAENeHuss NINCTEPMO3HbIX GakTte-
prodharos — 3T0 METOA UHAYKUMM N3 NIN30T€HHbIX KYNbTYp C
nomoupto YO-nyyen. Hamm skcnepuMeHTanbHO ycTaHoBIe-
HO, 4TO AN15 06y4EeHNs Hanny4LwmM o6pa3oM NOAXOANT Xna-
kas cnaéolleno4Has cpefa, Bpems akcrnoavumm — 30 ¢, pac-
CTOSIHME [0 WUCTOYHMKa m3nyyeHus — 40 cm. Mpu nomorum
JaHHOW cxeMbl Ham BbigeneHo 3 6aktepuocdpara—L.m 1, L.m 2

1 L.m 12 n3 nusoreHHbIx wtammoB L.m. Ne 766, L.m.Ne 9-130
n L.m. 1196 coOTBETCTBEHHO U U3Y4€EHbl NX OCHOBHbIE GUO-
norn4yeckue ceoncTea. BolgeneHHble 6akTepuodary obnana-
0T NIUTUYECKOM aKTUBHOCTbIO B Anana3oHe ot 10-% no 107, no
mMetomy AnnenbmaHa n ot 1 x 10° go 2 x 107 charosbix kopry-
ckyn B 1 mn no metogy lpauma. B pesynsraTe usdyyeHus
6akTepuodaros L.m 1 n L.m 2 no oTHOLLEHWUIO K MpeacTaBu-
Tenam gpyrux pogos (Erysipelothrix, Jonesia, Staphylo-
coccus) n BugoB poga Listeria (L. monocytogenes, L. innocua,
L. murrayi, L. grayi, L. ivanovii, L. seeligeri, L. welshimeri)
YCTaHOBIEHO, YTO AaHHble dharn nManposasny ToNMbKo 6aKTe-
pum Buga L. monocytogenes. CnekTp NUTUYHECKON aKTUBHO-
CTn harosB HaxoguTcs B npegenax ot 37,5 go 62,5% 13 uncna
uccnegyembix wrammoB. C NoMOLLBIO AaHHOro Habopa 6ak-
Tepvodaros Mbl TUNMpoBanu o 93% nccnegyembix Kynstyp,
YTO NO3BONSAET NPUMEHATb AaHHble dharu Ang UHAMKauum u
vnaeHTUuKaumm 6aktepuit Buga L. monocytogenes.

N3onauma MBdaros n3 o6LeKToB BHELLHEN
cpepbl U 6UoNornyecKoro martepmana

CbipbiMm H.C., Ecnemb6eToB B.A.

HUW npo6em 6uonornydeckor 6€30nacHoCTy,
nrt. [Bapaevickmvi, Kopgavickuii parvioH,
Xambebirickas obnacte, Pecnybnnka KasaxctaH

3apauv ganbHenLwero passuTus XXMBOTHOBOACTBA, YBENNYe-
HUS MOrONOBbLS XMBOTHBIX W PE3KOro MOBLILLEHUS UX NPOAOYK-
TUBHOCTW, OCOGEHHO B YCMOBUAX OPraHuM3aumn KpyrHbIX XO-
3ANCTB Ha MPOMbILLIIEHHON OCHOBE, TPEOYIOT OT HaYYHbIX PaboT-
HVKOB pas3paboTarb BCeX BO3MOXHbIX CMOCOG0B W CPeAcTs
obecrieyeHns BeTeprHapHOro 6raronony4ms xo3ancTs. OgHUM
13 Hambornee nepcreKkTUBHbLIX MOAXOAOB AN TakuX Cryyaes
SIBNSETCA NCNONb30BaHne MnkobakTeprodarn (Mbdar).

Llenbto gaHHom pa6oTbl aBnsieTca nsonsaums MbBdaros ns
06BLEKTOB BHELLHEN cpefbl 1 61MONorMyeckoro MaTepuana v B
JanbHelnLeM Ucnonb3oBaHue ero B paspaboTke NpoTUBOTY-
6epKyne3Horo aeKTMBHOIrO CpeacTBa.

[ns BbINONHEHWA AaHHOM 3a4a4m 6bIIM UCMOSb30BaHbI Mpo-
6bl, B3fITble U3 OOBLEKTOB BHELLHEN cpefbl XXMBOTHOBOOYECKUX
NMoMeLLEHWI 1 BMoNOrM4ecknin matepuar. B kadectse TeCT-Kyrb-
TYp 6bINTN UCMOSL30BaHbI KYNLTYPbl MUKOGAKTEPUA TYOEPKYne-
3a. ina kynstusmposaHus MbBdaros 6binv MCnonb30BaHbI NuTa-
TenbHble cpedpl: Dubos Broth Base 1 Dubos Oleic Agar Base.

B Havane onbiTa HamMu 6b1M BbIGPaHbI U OCBEXEHbI TECT-
KYNbTYypbl MUKOGaKTEpUIA Ans oboralleHus U NpoBepKu cnetl-
NPUYHOCTM NUTUYECKOrO AeNCTBUA Npu BbigeneHun Mbdara.

OKcnepuMeHTanbHble UCCNEefoBaHus, MO BblAENEHUIO
MBdaros, akTUBHbIX B OTHOLLEHUU MUKOGAKTEPUA TYOEPKY-
nesa 6bI510 NpoBeAeHO M3 cobpaHHbIX U3 pasnu4HbIX obna-
cTert KasaxctaHa 3360 o6pa3uoB, B TOM Yncne 6uomarepuan
OT KpynHoro porartoro ckota — 1682 n npo6bl U3 06LEKTOB
BHelLHen cpefbl — 1678

OnbITel No BbigeneHuio MbBdaroe nposegeHsbl ABYMA METO-
Jamu:

1 MeTOq — Uccnegyembln MaTepman nocrne COOTBETCTBYIO-
e NOAroTOBKM 6bIMN NPOMYLLEHbl Yepe3 CTepunnayoLLme
duneTpel CN — 115 ml 0,2y; 150 ml 0,45um; 150 ml 0,8p.
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2 MeTopf, — ucecnegyemMble MaTepuarnsl 66111 MHKYOUpPOBaH.I
B NUTaTENLHON cpefie B TeveHne 1,5—2 Mec ¢ exxeHefernbHbIM
oboralleHnem rycton B3BeCbiO TECT-KYNbTYP MUKOGAKTEpUi
N 3aTeM Nosy4YeHHble CMecK 6bINn NOABEPrHYThI PhUnsTpoBa-
HMIO C UCMONb30BaHUEM BblLLE YKa3aHHbIX OUNLTPOB, B MO-
crnepylowem 6bIM UCMbITaHbl Ha Hanuyne B bunsTparax
MBdaros. B pesynbrarte Bbille yka3aHHbIA METOL, MO3BOSUN
BblAenuTsL — 24 MbBdpara, nuanpyroLme atunmyHble MMKobak-
Tepun 13 0O6bEKTOB BHELLIHEN cpefbl JOCTaBMEHHbIX U3 Bbille
yKasaHHbIX o6nacTen.

BakTepuocparn cneumncunyHbie
K Stenotrophomonas maltophilia

TukyHoB A.10., Koanosa 10.H., Mopo3osa B.B.,
KpeTtbeH C.O., CapanuHa WU.B., Bnacos B.B., TukyHosa H.B.

UHeTuTy T Xumuyeckori bmnonorum v ¢oyHaaMeHTasibHou
meauuyuHbl, HoBocnbupcek, Pocewiickas ®@epepayms

Stenotrophomonas maltophilia — pacnpocTpaHeHHas no-
BCEMECTHO CBOOOAHOXMBYLLAA 6akTepus, NpMHagnexaiias K
cemencTBy Xanthomonadaceae. B psape crny4aes oHa Bbl3bl-
BaeT 60MbHNYHbIE MHAEKLMN, OCOOBEHHO Y HaxogsLMXCs B
OTAENEeHusX peaHMMaumMm 60MbHbIX, — MHEBMOHMIO, UHAEK-
UMM MOYEBbLIX NMyTeln, paHeBYy0 MHMEKUMIO, MEPUTOHUT, XO-
NaHrUT, MEHWHIUT, Cencuc, aHaokapout. S. maltophilia ycton-
YMBa KO MHOTMM aHTMOMOTMKaM 3a CYeT HM3KOW NpoHuLae-
MOCTU HapYy>XHOW Mem6paHbl U WHOYLUMPYEMOro CuHTe3a
6eTa-nakramas, 4YTO CWJIbHO OrpaHuyMBaeT BO3MOXHOCTb
npoBefeHnss a(peKTUBHON aHTUbaKTepuanbLHOM Tepanuu.
B kayecTBe aHTuUGaKTepuanbHOro cpencTea npoTuB
S. maltophilia moryT ncnonb3oBartbcsa npenaparbl 6akTepno-
daros, KOTOpble MOryT 6bITb MCMONBL30BaHbI KaK OTAENbHO,
Tak U B COYETaHuUu C aHTUOMOTUKOTepanuen. B kommepye-
CKMX npenapaTtax 6akrepuoaros, paspeLleHHbIX K npume-
HeHuio B Poccunckon ®efepaumum, 6aktepmnodparm, obnagato-
e NUTUYECKOW aKTUBHOCTbIO B OTHOLWEHuK S. maltophilia,
oTcyTcTBYHOT. Llenb pa6oTbl — 0T60p U nccnegoBaHue 6akTe-
prodparos, cneundunyHeix K S. maltophilia.

Ha nepeoM aTane n3 KnMHU4ecknx o6pasLoB, NONy4eHHbIX
OT 60/bHbIX C MapanpoTe3HOM WHMEKUMEN, M30NMpPOBanu
jecsAtb WwrammoB S. maltophilia. TakcoHOMUYeckas npuHag-
NEXHOCTb LUTAMMOB 6bIna NogTBepXAeHa CEKBEHUPOBaHEM
reHa 16S pPHK. Bce 3Tu wrammbl obnaganv pe3ucTeHTHO-
CTbl0 K KapbaneHemam, MOHOOGaKTamMaMm, HUTpogypaHam,
LedanocrnoprHaM; YeTbipe LTamma Takxe O6bIfin Pe3UCTEHT-
Hbl K TUKapUMNAvMHy/ KnaeynaHarty U KO-TPMMOKCa3ory.

Bcero u3 knuHu4eckmx 06pasuoB 6bIIO M30NMPOBAHO
ceMb H6akTepunodraros, cneumduyHbix K S. maltophilia, v vnc-
cnefoBaHbl UX NUTUYEcKne ceoicTBa. [lBa n3 cemun 6akrte-
pvocparos, SM4 n SM5, obnaganv LUIMPOKUM CNEKTPOM NINTU-
YeCKOM akKTMBHOCTW MpoTMB wWrtammoB S. malfophilia. Ons
6akTepmodara SM4, obnapgaroLlero BbICOKOW NUTUHECKOMN
aKTVBHOCTbIO, MPOBEAEHO MOSIHOFEHOMOE CEKBEHMPOBaHWe.
Paamep reHoma SM4 coctaBun 42682 H.n., Hanbonee 6n3-
Kas K Hemy d@haroBasi NnocfiefoBaTenbHOCTb, AernOHNPOBaH-
Haa B 6a3e gaHHbIXx GenBank, npuHagnexut 6aktepuodary
vB_Pae_PS9N [KM434185].

BakTepuodparu, cneuncpunyHbie
K 6akTepusam popaa Acinetobacter

TukyHoBa H.B., Kosnosa 0.H.,
Mopo3oga B.B., Bnacos B.B.

UHCTUTYT Xumuydeckori 6mnonorum v oyHAaMEHTasIbHOM
meanuymHbl CO PAH, Hosocubupck, Pocewrickas ®@epepauyvisi

BakTepun popa Acinetobacter — 3T0 CBOGOAHOXMBYLLME
canpouTHble rpamoTpuLaTenbHble 6akTepuu, NpuHaanexa-
wue k ceMmenctey Moraxellaceae. AumHeTo6akTepum MOryT
ABMATLCA BO3OYAMTENAMU BHYTPUOONBHUYHBIX UHMEKLUMI U
BC/IeACTBME MPUPOJHON MHOXECTBEHHOW PE3NCTEHTHOCTU
K aHTOBNOTUKAM NpedCcTaBnsAioT Cepbe3Hyto Npobemy B Knu-
HMYEeCKOW MpakTuke. B kayecTBe anbTepHaTUBbl aHTUOUOTY-
KamM WM B CO4YeTaHMM C HWMMK, MpPOTMB 6GakTepuin popa
Acinetobacter MOryT 6bITb UCMONb30BaHbI NpenapaTtbl 6akTe-
pvodaros. OgHako, B KOMMepPHECKNX npenaparax 6akTepuo-
charoB, paspeLleHHbIX K npumMeHeHuto B Poccurickon depe-
pauun, 6aktepuodaru, obnagaroLime nUTUYECKON akTUBHO-
CTbiO B OTHOLUEHWWN auuHeTo6akTepwui, oTcyTcTBytoT. Llenb
paboTbl — OT6OP U UccnegosaHne 6akTepuodaros, crieuu-
dhunyHbIX K 6akTepusam poaa Acinetobacter.

Buposyto npgeHTudpmkaumio wrammos Acinetobacter, nso-
NIMPOBAHHBIX N3 KIMHWYEeCKMX 06pasLoB, NPOBOAUIM MO pe-
3ynsratam cekBeHuposaHusa reHa 16S pPHK ¢ ucnonb3osa-
Huem 6a3bl gaHHbix NCBI GenBank. B pesynsrate aHanusa
KNMHN4YECKNX 06pasLoB BbISIBNIEHO 16 LUTAMMOB, OTHOCSLLMX-
ca K A. baumannii/calcoaceticus complex, 4 wramma A. junii v
2 wramma A. pittii. Mpn aHann3e aHTUBUNOTUKOPE3NCTEHTHO-
CTu Wwrammsbl A. junii n A. pittii oka3anucb 4yBCTBUTENbHbI KO
BCEM WCMOMb30BaHHbIM aHTubmnotTnkam. Cemb LITAMMOB
A. baumannii/calcoaceticus complex 6binn yCTONYMBbI K 4ECH-
TM 1 6onee aHTM6MoTMkam. Kpome Toro, u3 KIMHUYECKMX
06pasuoB 66K N30MpoBaHbl 5 6akTepuodaros cneungmny-
HbIX K aumHeTobakTepusMm. Bce 6akTepuodarn okasanvcb
crneununyHbIMM K TOMBbKO K LUTamMmam kKomnnekca A. bau-
mannii/calcoaceticus, npuyem Tpu 6akTepuocara obnaganm
LUIMPOKMM CNEKTPOM OEWNCTBUA, a ABa HakTepuodhara 6binm
y3kocneunuyHbl. OnpegeneHsl 1 npoaHan“avpoBaHbl Non-
HOreHOMHble NocnefoBaTeNbHOCTU U30MPOBAaHHBLIX 6akTe-
puodaros. BONbLIMHCTBO aHTUOMOTUKOPESUCTEHTHBIX LUTaM-
MOB Komnnekca A. baumannii/calcoaceticus 6binn 4yBCTBU-
TenbHbl K 6akTepmnodaram.

BnusHue charoBbix npenaparos
Ha npouecc hopMmmpoBaHUs GUOMNIIEHOK

Tonoppasa 3.P., PomaHosa 0.M.

®DepfeparsibHbIVi Hay4YHO-UCCe[O0BAaTETbCKUM LIEHTP
3NN[EeMNOoSIornmn u MUMKPOOUOIOrN UM. MOYETHOIO
akapg. H.®.lramanen, Mocksa, Poccwiickas ®enepauyms

OpHoii n3 aKTyaJibHbIX npo6neM COBpeMEHHOVI MeOuLUNHbI
OCTaKTCA XpOHU4eCKne I/IH(peKLl,VII/I, O[IHOM U3 OCHOBHbIX npu-
YMH KOTOPbLIX ABNAETCA o6pa303aHme 6aKTepVIF|MVI 6éuonne-
HOK. B cBA3M C 9TUM, neyeHve XPOHUYECKNX VIHCbEKLI,I/IVI B Ha-
CTOfILLIee BpeMa yXXe He MOXEeT OCHOBbIBaTbCA Ha Tpaanuun-
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OHHOWM KOHLenumMn Mukpobuonorun. Hoeble npepctasneHus
0 6uornneHKax TpebyoT N3MEHeHNa NOAXOA0B K AnarHOCTUKe
N NeYeHnio MHDEKUMIA B CaMbIX pasiinyHbIX 06nacTax Meau-
UMHbI. N3-3a Npo6rieM MHOXECTBEHHOW PE3NCTEHTHOCTU BO3-
éyoutenei K aHTMGMOTUKAM B NOCNEeAHNE rofbl BHOBb BO3HUK
MHTEpeC K BO3MOXHOCTSIM TeparneBTUYECKOro MCrosnbL30Ba-
HWA 6akTepuodaros.

Mbl U3yunnn pgencTene M3BECTHLIX KOMMEPYECKUX dharo-
BbIX npenapartoB «Cekctadar» n «baktepuocdar konunpo-
TelHbIN» Ha npouecc hopMUpoBaHUA GUOMNMEHOK KreTKamu
KnuHn4yeckoro wuaonata Escherichia coli, BblgeneHHOro u3
MOYEBbIX KamMHeWl. BblibpaHHbIn HaMU KINUHUYECKUA U30nAT
6bIn YyBCTBUTENEH K (haroBomy npenapaty «baktepuodhar
KONMUMPOTENHbIN» N B TO Xe BPeMs ABNANCHA PEe3VCTEHTHbIM
no oTHoweHuto K npenaparty «Cekctadar».

B pesynkrate nccnegosaHun BoisiBNieHa 3aBUCUMOCTb hop-
MUpPOBaHWUsi GUOMNNEHKMN OT KonuyecTBa fo6aBfieHHoro ghara.
Okasanocs, 4To 6akTeprodarosbivi npenapat «bakTepuodar
KONMNpoTeViHbIN» B TUTPe Hxe 102 BOE/mMn ctumynupyeT 06-
pasoBaHve 6uonneHkn Escherichia coli o cpaBHEHUIO K KOH-
Tpono 6e3 pob6asneHus chara. Bonee Toro, o6pasoBaHue
6uonNeHKN CTUMynUpyeT u darosbii npenapat «CekcTadar»,
K KOTOPOMY MCCreayemMbl KINMHUYECKUA N30NAT PE3UCTEHTEH.

B cBA3n ¢ Tem, 4TO 06pa3oBaHne GUOMMIEHOK NaTOreHHbI-
MU 6aKTEepUAMU ABMAETCA OOAHON N3 rMaBHbIX NPUHYUH OPMU-
poBaHUA XPOHUYECKUX O4aros MHMeKLuun, Heob6XoamMmo npu
NpUMeHeHnn harosbIX NpenapaTos obpallatb npucTanbHoe
BHMMaHWe Ha nog6op A403MPOBOK. HaMu 661510 NokasaHo, 4To,
HECMOTPSl Ha YyBCTBUTENIbHOCTb MIIN PE3UCTEHTHOCTb TECTU-
pyeMoro MUKpoopraHnama K darosbiM npenaparam, npume-
HeHve hara B HU3KMX KOHLEHTPaLMaX, MOXET 3HaYUTENbHO
CTUMYnupoBaTb 06pa3oBaHne GUOMNSIEHOK.

BbipeneHue n cenekumsa 6akrepmuocparos
Bacillus coagulans

®deokTtuctoBa H.A.', Bacunbes [.A.', 3onotyxuH C.H.",
Benoea K.B.!, lloknHa K.B.', Jlbigusa M.A.",
MacniokoBa K.B.!, AnewkuH A.B.2, LimopryH B.U.2

"VIbSIHOBCKAasA rocynapCTBEHHas CEJIbCKOXO3AVICTBEHHAs
akanemusi um. N.A.CtonbinvHa, YibsiHOBCK,

Poccwiickas ®enepayvs;

2Mockosckuii HUIW anugemmonorn v Mukpoobuonorum

mm. .H.Mfabpuyesckoro PocrotpebHansopa, Mockaa,
Poccwiickas ®epepayms;

3Bcepoccuvickuii rocyapCTBEHHbIV LUEHTP Ka4ecTsa

M cTaHgapTU3aumnm 1eKapCTBEHHbIX CPEACTB /11 KUBOTHbIX
n kopmoB, Mocksa, Poccwvickasi ®egepauyums

Mo nutepaTypHbIM OAaHHLIM MIOCKO-KUCAYIO NOPYY BbI3bl-
BalOT TepMoycTon4ymsble 6akTepun Bacillus coagulans, nHo-
roa B accoumaumm Me3omUibHbIMU U TEPMOMUNBHLIMU MU-
KpoopraHuamamu B. cereus, B. subtilis. OgHako, TepMuye-
CKOe BO3[eNCTBME U HU3KWA BOAOPOAOHbIA NokasaTeflb BO
BpeMSs BapKu MpUBOANUT K 3HAYUTESNIbHOMY CHUXXEHWUIO YPOBHS
6aKkTepuanbHOM 06CEMEHEHHOCTM TOMATHOW  3anuBKMU.
Ha aTtane BbIXOQHOro (MPUEMOYHOrO) KOHTPONS BO3HWMKAET
npo6nemMa wuHOuKauMm u wnpgeHTupukaumm B. coagulans.
C 3TOM Uenbio MOXHO MCMONb30BaTh cneumduyHbie 6akTe-

pvodharn, no3BonaoLme [OCTOBEPHO WAeHTUdbMumpoBaTtb
nULLEBbIE KOHTAMUHAHTBI U NPOBOAUTL UX AnddpepeHumanmio
Ha 6uoTUMbI U harosapbl BHYTPY BUaa.

B pesynsrate npoBefeHHbIX MCCNefoBaHni 66110 Bblgene-
HO 7 6akTepuodparoB B. coagulans n3 06bLEKTOB OKpYyXarto-
wern cpedbl. MeTon uvHOYKUMM nokasan oTpuuaTenbHble
pe3yneTaTtbl 9KCrepuMeHTa — npodpar y 6aktepun B. coa-
gulans 566, B. coagulans 10473, B. coagulans 10468 He 6bin
BbISIBMEH.

Cenekumio 6akTepuodaros NPOBOAUIN OECATUKPATHbIM
naccMpoBaHMEM M30SIMPOBAHHBLIX HEraTuMBHbIX KOSIOHWIA Ha
MSICO-NENTOHHOM arape C nepeBMBaHMEM HAMSACO-MENTOHHbIN
6ynboH. OnTumansHoe cooTHoleHne — 1 : 1, 1.e. 0,2 mn chara
Ha 0,2 Mn MHOUKaTOpPHOW KyneTypbl. Bpema naccaxa —
7 4acoB MHKy6upoBaHusa npu Temnepatype 35 + 2°C. Ons
O4YMCTKMN paroB OT 6akTepuanbHbIX KNEeTOK MPUMEHANN Tpu
MeTofa: 06paboTka xnopodopMoM (TPUXITOPMETAHOM), NPO-
rpesaHve n unbTpauuss € MNPUMEHEeHNEM MeMO6pPaHHbIX
VnETPOB. YCTaHOBMEHO, BblAENEHHbIE U CENEKLNOHNPOBAH-
Hble aBTopamu 6akTepuodary yCTOn4MBbl K BO3LEWCTBUIO
TemnepaTypsbl B gnanasoHe 57-90°C B TeveHne 30 MUH, No3-
TOMY AaHHbIA CNOCO6 HEBO3MOXHO MPUMEHATb NS OYNCTKU
paroB. ®arn B. coagulans nokasann pasnu4yHyl0 YyBCTBU-
TENbHOCTb K BO3aencTeuio xnopodopma: B.c. — 1 YITCXA n
B.c. — 2 YICXA He ycTOM4MBbI K €ro BO3AENCTBMIO, OCTallb-
Hble darn ycTonymBbl B TedeHne 15 mumH. Ho mpumeHsTb
OaHHbIN CNoco6 OYMCTKM HE COBCEM LIENEecoo6pasHo, Tak Kak
OH ASMTenNeH 1 MaTepuanoeMok. SMMMPUYECKUM MyTeM ycTa-
HOBJEHO, YTO NpuMeHeHne unsTpos upmel Millipore ¢ gna-
meTpom 0,1 pm GV Hambosnee npeanoYTUTEnbHO. [NonyyeHHble
pesyneTatbl CBUAETENbCTBYIOT, YTO M3y4Yaemble 6GaKTepuo-
¢haru, CTporo cneumnduryHbl B npegenax suga B. coagulans w,
B NepcrnekTvBe, MOryT BXOAWUTbL B COCTas 6buonpenapara ans
ero MHAMKaumm 1 naeHTugmkaumn.

Mop6op napameTpoB NOCTaHOBKU
peakumMmu HapacTaHus TuTpa chara
BN cubupesasBeHHOro 6akrtepuocpara

®deokTtuctora H.A.', Bacunbes A.A.', 3onotyxuH C.H.',
BenoBa K.B.', KnumywkuH E.N.', KangbipkaeB A.1.",
AnewxkuH A.B.2, LimopryH B.U.3

"VibsIHOBCKas rocynapCTBEHHasi CEJIbCKOXO35ViCTBEHHas!
akagemusi um. N.A.CtonbinvuHa, VibsiHOBCK,

Poccwickas ®enepauyums;

2Mockosckmi HUW snugemuonorum v MUKpoomonormm

um. I.H.Mabpu4eBckoro PocrioTpebHaasopa, Mocksa,
Poccwickas ®enepauyums;

SBcepoccuiickmii rocy4apCTBEHHbIV LLEHTP KaYecTsa

M cTaH[apTU3aummn 1eKapCTBEHHbIX CPEACTB 15 XUBOTHbIX
n kopmoB, MockBa, Poccurickas ®epepayuusi

B cneuunansHom nutepaType onnucaHo HECKOSbKO MEeToA0B
no uHaunkauuwn Bacillus anthracis, 0CHOBaHHbIX Ha MpUMeHe-
HUW cneuunduryecknx 6akTepuodparos. Ons BbIABIEHUA BO3-
6yanTenst CMeMPCKON 3Bkl UCMOSL3YIOT creayloLmne metonbl
harovHouKaumm: peakums HapactaHus tutpa gara (PHOD),
peakumsa agcop6bumm chara (PAD), dharoteTpasonosbii MeToq,
(PTM) n nromMmnHecUeHTHo-ceponornyeckmn metog (JIIOM).

8
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Bce BbilweonucaHHble MeToauKW, Kpome PH®, TpebyioT
onpefenieHHbIX MatepuasbHbIX 3aTpaT (XMMUYecKue peak-
TMBbI, OOMNONHUTENbHOE 060pPyAOBaHME), NO3TOMY C Lesbio
harovHankauum Bo36yauTens cCMOUPCKOM 3Bbl B O6bEKTax
oKpyXaroLen cpefpl, Mbl MnaHvpyem paspabotaTb napame-
TPbl MOCTAHOBKW MMEHHO 3TOW peakumun (KONM4YeCTBEHHbIV
nokasaTenb peakuun, UMEOLMIN AnarHoCTMYecKoe 3Hade-
HVe, 1 oNTMMarnbHOe BpeMms, obecneymBaroLLee NoHOLEHHoe
B3aumogencTeme ara c 6aKkTepusiMm).

OnbITHBIM NyTEM Hamwu 6bIN0 YCTAHOBIEHO, YTO NpeaBapu-
TenbHOE nogpaliuBaHve maTtepuana BO BPEMEHHOW 3KCMo-
3uumm (5, 16, 24 4) n KyNETUBMPOBAHME NOCEBOB B YCIOBUSX
TepmocTara npu temnepatype (36 + 1)°C B npomexyTke Bpe-
meHun (5,10, 15, 24 4) nossonsieT 06HAPYXUTb GakTepwui
B. anthracis npyn noctaHoeke PH® B KoHUeHTpaumn 10 M.k./M1.
AHanNoOrn4yHyto KOHUEHTpaLmnio 6aKTepnini BOSMOXHO BbISIBUTb
npu noctaHoske PH® 6e3 npepsaputensHoro nogpaliysa-
HWA nccnegyeMoro Matepuana rnpu BpeMeHHOW 3KCno3uumm
KynsTMBMpPOBaHWA (dar + UHOMKATOpHAas KynbTypa) paBHOW
5 yacam. Takum o6pa3om, BPEMEHHOW WHTepBarsn, 3aTpayu-
BaeMbI Ha noctaHoBky PH® coctaenseT: 30 MuH (3aknagka
onbiTa) + 5 4 (Bpemsa KynsTvBMpoBaHusA nocesos) + 30 MWH
(noces metogom lpauma) + 18 4 (BpemMsA KynsTMBMPOBaHUSA
nocesoB) = 24 4. NogpalmBaHue nccnegyemoro marepvana
He NOBbILIAET YyBCTBUTENMBHOCTb peakummn, MoSTOMY UCMOb-
30BaTb €ro He peKoMeHayeTcs.

MonyyeHHble 3KCnepMMeHTanbHbIM NyTeM AaHHbIE NO3BO-
NAT yTBEpXAaTb, YTO MpU 3a4aHHbIX NapamMeTpax nponcxo-
OUT yBennyeHre Konum4yecTsa 6nawKoobpasyoLwmx eamHnL B
5 pas, 4ToO MmMeeT AMarHoCTU4ecKoe 3HaveHue Npu MHANKa-
unn BO36YOMTENs CUOUPCKOM A3Bbl METOOOM MOCTaHOBKMU
peakummn HapacTaHusa Tutpa dara.

B. anthracis (onbIT BEMOHCTPUPYET, YTO CMEKTP JIMTUHECKOro
OeCcTBMA N3yvaemMoro cubupessseHHoro 6akrtepuodara Ha
YyeTbIpex LUTaMmmax — BakUMHHbIe WwWTammbl B. anthracis-CTU
n B. anthracis 55-BHVNBBUMM, aBupyneHTHble LWTaMMbl
B. anthracis — Lya-15 n B. anthracis 34 F2 coctasnsiet 100%)
W He Nn3npyeT Kynetypsbl B. subtilis — 6 wtammos, B. myco-
ides — 12 wrammoB, B. megaterium — 5 witammoB, B. cereus
n B. thuringiensis — 52 wrtamma, B. pumilus — 8 wTaMmoB,
B. coagulans — 3 wtamma. Bbllwe Ha3BaHHbIE XapakTepucTu-
KN cubupesasBeHHOro 6aktepuodara cBMOETENbCTBYIOT, YTO
OH MOXET 6bITb MCNONBb30BaH A1 KOHCTPYMPOBaHUs uonpe-
naparta no parovHaMKaumm U gparongeHTudukaumm 6akre-
pun B. anthracis.

Ha ocHOBaHWMM MNOMy4YeHHbIX AaHHbIX YCTaHOBMIEHO, 4TO
B Ka4yeCcTBe MepCrneKTVBHOrO MPOM3BOACTBEHHOMO LUTaMMma
pekoMeHayeTca npumeHaTb wramm B. anthracis Lya-15, Ha
KOTOPOM rpu BbiceBe Ha MINA o6pasytoTcs HeraTuBHbIE KOSo-
HUM C YETKUM Kpaem 1 Npo3payHbiM LEHTPOM, YTO 4pe3Bbl-
YanHO BaXKHO MpW BU3yasnbHOM MOACYETE KOMOHWUW B Criyvae
MOCTAHOBKM peakumn HapactaHus TuTpa hara. Kynstmeu-
poBaHve wn3y4aemoro 6GakTepuocpara Ha BbILLEHA3BAHHOM
wtamMme [aeT JNIMTUYECKYH akTMBHocTb — 1,0 x 108 +
0,1 x 108 BOE B 1 Mn chbaronuaara. Mpu aHanornyHbIX Uccne-
JoBaHMSX nokasatesnb Ha Wwramme B. anthracis 34 F2 coctas-
nsaet 3,0 x 108 + 0,1 x 108 BOE B 1 mn charonusata. OgHako,
BU3yaribHas XapakTepucTnka HeraTuBHbLIX KONIOHUI dhara, no-
JY4EeHHbIX Ha UHOMKATOPHOW KyNnbType, BO3MOXHO, 3aTPYAHUT
OLEHKY pe3ynsTaToB B peakuuMu HapacTaHus Tutpa dara.
[MosTtomy npumeHeHune wtamma B. anthracis 34 F2 B kade-
CTBE MepcrnekTUBHOIO N NPOU3BOACTBEHHOrO BO3MOXHO Mpu
YCINOBUWN CPaBHEHWS MoKasaTernen B criydyae NocTaHOBKU pe-
aKLMKW HapacTaHusa TUTpa dara Ha 06omux LTaMMmax.

Buonornyeckne ceoncTea
cnbupensBeHHOro 6aktepuodiara

deokTucrosa H.A.', Bacunbes [1.A.',
3onotyxuH C.H.1, BenoBa K.B.!, KnumywkuH E.N.",
AnewkuH A.B.2, LUmopryH B.U.2

"VIbSIHOBCKAsA rocy[apCTBEHHAs CEJIbCKOXO3AVICTBEHHAs
akagemus um. N.A.CtonbinvuHa, YbsiHoBCK, Poccurickas
benepauymns;

2Mockosckuii HUIW anugemmonoruy v Mukpoobuonorum

mm. I.H.Mabpuyesckoro PocnotpebHansopa, Mockaa,
Poccwiickas ®epepayvs;

3Bcepoccuvickunii rocyapCTBEHHbIV LUEHTP Ka4ecTsa

M cTaHpapTn3aumn 1eKapCTBEHHbIX CPEACTB OIS XKUBOTHbIX
n kopmoB, Mocksa, Poccwvickasi ®egepauyums

lMpoBeneHHbIE UCCNefoBaHNs Mo U3yYeHUI0 OCHOBHBIX MO-
kasaTtenen 6MONOrMYecKNX CBOWCTB CUOUPEA3BEHHOro 6ak-
Tepuodpara, BblAENEHHOro KONMnekTnsom astopos B 2015 r.,
NO3BOMUMN YCTAHOBUTb, YTO MU3y4aeMbll H6akTepuodpar npu
KYNbTUBMPOBAHUM Ha pasnuyHblX wWTammax B. anthracis
UMeeT NUTUYECKYI0 aKTUBHOCTb, KOTOpas He N3MeHseTcsa nNpu
XpaHeHUU B yCoBUsAX 6bITOBOro xonogunbHuka (2—4°C) 6e3
JobaBneHns KoHcepBaHTa B TedeHue 9 Mec.

YCTaHOBMNEHO, YTO BblAENEHHbIN U CEeNeKUMOHUPOBAHHbLIN
6akTepuodar CcTporo cneuuduyeH B npegenax Buaa

Cxema unpgeHTudomkauum Bacillus cereus
u Bacillus mycoides B o6beKkTax
CaHuUTapHOro Hag3opa

®deokTtuctora H.A.', Bacunbes A.A.', 3onotyxuH C.H.',
MakeesB B.A.', Kangbipkaes A.WU.', MacniokoBa K.B.,
AnewkuH A.B.2, LimopryH B.U.3

'VibsIHOBCKasi rocy[apCTBEHHAs CEJIbCKOXO35MCTBEHHAs
akagemusi um. MN.A.CtonbinuHa, YnbsHoBk, Poccurickasi
®Genepayvsi;

2Mockosckmi HUIW anugemuonorum v MUKpoomosormm
um. I".H.Mabpuyesckoro PocrioTpebHansopa, MockBa,
Poccwvickass ®enepauyusi;

3Bcepoccuvickmii rocy4apCTBEHHbIV LUEHTP Ka4yecTsa U
cTaHgapTu3aUnmn 1eKapCTBEHHbIX CPEACTB 151 KUBOTHbIX
u kopmoB, Mocksa, Poccwvickasi @efepauyusi

Wcnonb3ys cucteMy 6MOXMMMYECKUX TECTOB, MPELNOXEH-
HbiX ans TunmposaHus B FOCT 1044.8-88 u cxemax andde-
peHumaumm 6aktepuii poga Bacillus (CmupHoB, 1982), MbI
CTONMKHYNNCb C PSiAOM HEeJoCTaTKoB: C MpobnemMon Bapua-
6enbHOCTU BUOXMMUYECKUX MPU3HAKOB 6aKTepuit B. cereus n
B. mycoides n, cOOTBETCTBEHHO, C BbICOKOM BEPOSATHOCTbLIO
HeJoCTOBEPHOro pesynbraTa.

B pesynbrate aHanusa nutepaTypHbIX AAHHbIX, & Takxe
COBCTBEHHbLIX UCCnefosaHuii, Hamu 6bina cdopmuposaHa
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cxema C MAEHTUMUNKALMOHHBIMY TecTaMu, MO3BOAAOLNMHY C
HanbornbLLen [OCTOBEPHOCTLIO MAeHTUdULMpoBaTh 6HakTe-
pvn oo Bupaa. [NepBoHayYanbHO OPUrMHASIBHYIO CXEMY TeCTu-
poBanM Ha WCKYCCTBEHHO KOHTAMMHUPOBAHHbIX OOBbEKTax
CaHWTapHOro Hagsopa A1 BbISBNEHMSA ONTMMAasbHbIX Bpe-
MEHHbIX M TemnepaTypHbIXx napameTpoB. Pa3paboTaHHas
HaMM cxema BbleneHuss n uaeHTuukaumm 6akrepumn
B. cereus n B. mycoides BKno4YaeT HECKONbKO 3Tanos.
Wccnepgyembii matepuan genutes Ha 2 rpynnbsl B 3aBUCUMO-
CTW OT TOro, B Kakon ¢phopme (CnopoBOW WUin BEreTaTUBHOWN)
HaxopaTcs 6akTepun poaa Bacillus:

* Mepsas rpynna — rno4ea, NPOAyKTbl MUTAHWA C SBHLIMU
npu3Hakamm nop4u, nNuLeBble NPOJYKTbl C MOHMKEHHbIM CO-
AepXaHueMm Bnaru (cogep>xat B OCHOBHOM CMOPOBYO (hopmy
6akTepwuii pona Bacillus);

* BTOpAas rpynna — ceexue nuLiesble NpogyKTbl, NaTonoru-
YeCKWU maTepuar, paHeBOW 3KCCyaaT, SKCKPEMEHTbI (Copep-
XaT B OCHOBHOM BeretatuMBHYlO opMmy 6akTepuin popa
Bacillus).

3arem 1ccrnefosaHWs NPOBOAUIIM HA 06bEKTax CaHUTapHO-
ro Hagsopa. AHanuaunpys Nony4YeHHble AaHHble, Heo6XxoaMMO
OTMETUTb, YTO HanbonbLUee KOMMHYECTBO LLUTaMMOB 6aKTepui
B. cereus v B. mycoides BbigeneHo 13 npob no4ysbl co cnabo
npoTeKaLwyMM npoLieccaMm MUHepanu3aumm opraHUyecKmnx
BELLECTB, AN KOTOPbIX HEOO6XOOMM OpraHuyeckuii asor. B
3TOM MPOABASETCA KOppenupyoLwas ceasb HU3N0oNorm Mu-
KpPOOpraHM3mMoB CO CBOMCTBaMM Cpefpbl X 0OUTaHUs.

MpuMmeHsa NPepnoXeHHY HaMu Cxemy BblOENEHUs |
naeHTndukaumm baktepuii B. cereus n B. mycoides, Bknto-
yatowyto 30 6MOXMMUYECKMX TECTOB U METOA, harongeHTu-
dumKaumm, xapakTepucTuKy Mo KynsTypasnbHbIM CBOMCTBAM,
Mbl 3a NATUNETHUIA Nepuod padoTbl nccnegosanm 536 npob
06bLEKTOB CaAHUTapPHOIro HAA30pPA, MONyYeHHbIX B [TPUBOMKCKOM
n lOxHoM dhepepanbHOM okpyrax Poccuiickon ®epepaumu.

daronHaukauusa Bacillus anthracis
B MSICHOM Cblpbe

deokTucrosa H.A.', Bacunbes [1.A.',
3onotyxuH C.H.', BenoBa K.B.', LllokuHa K.B.',
JibiguHa MLA.", AnewkuH A.B.2, lLimopryH B.U.3,
Maenosa WU.B.%, OguHa T.I.

"VIbSIHOBCKAasA rocynapCTBEHHAs CEJIbCKOXO3AVICTBEHHAs
akanemusi um. N.A.CtonbinvHa, YibsiHOBCK,

Poccwiickas ®epepayvs;

2Mockosckuii HUIW anugemmonorn v Mukpoobuonorum
mm. I.H.Mfabpuyesckoro PocriotpebHansopa, Mockaa,
Poccwiickas ®epepayms;

3Bcepoccuvickuii rocyapCTBEHHbIV LUEHTP Ka4ecTsa

M cTaHgapTU3aumm 1eKapCTBEHHbIX CPEACTB /11 KUBOTHbIX
n kopmoB, Mocksa, Poccwvickasi ®egfepauyms;
“MockoBCKunii rocyaapCTBEHHBIV yHUBEpCUTET

nm. M.B.JlomoHocoBa, Mocksa, Poccuiickass ®egepaums

lMpoBeneHbl UccnenoBaHWa Mo Noaodopy napameTpos Mo-
CTaHOBKM peakumun HapacTaHua Tutpa (PH®) cara c cubupe-
A13BEHHbIM 6aKTepnodarom, BblAENEHHbIM KOMEKTUBOM aB-
TopoB B 2015 r. B MfACHOM cbipbe. cnonb3osany MsiCHOWM
dapLu (cooTHoweHne 1 : 1 CBUHUHBI U FrOBAAWHBI). TUTp dhara

ana noctaHoBkn peakumm 102 n 10° BOE/mn. Mpo6onogro-
TOBKa: COOTHOLLIEHWE (hapLua 1 CTepUIbHOr0-MsACOMNENTOHHOro
6ynboHa 1 : 10, KONMYECTBO NHONKATOPHOM KYNbLTYpPbI A1 UC-
KYCCTBEHHOW KOHTaMuHaumm dapLua — 5 mn).

OKcnepuMeHTanbHbIM METOAOM OnpedeneHo, YTo npep-
BapuTenbHOE nofpaliuBaHne uccrnegyemoro marepvana c
WCKYCCTBEHHO BHECEHHON WHOMKATOPHOW KyNbTYpOW (KOH-
ueHTpaums 6aktepuin 105—10% KOE/mMn) BO BpEMEHHOW 3KCMNO-
3vyum (5, 16, 24 4) 1 KyNsTBMPOBAHME NMOCEBOB B YCNOBUAX
TepmocTara npu Temnepatype (36 + 1)°C B Tedenwne (5, 10,
15, 24 4) no3BonseT 06HAPYXUTb MHANKATOPHbIE GakTepui
B. anthracis npu noctaHoBke peakuun HapacTaHus TUTpa
(para B koHueHTpauum 105-10% KOE/mn. AHanormyHas KoH-
LeHTpaumsa MHOMKaATOPHOW KyfnbTypbl Oblia BbISBEHA MNpw
nocraHoeke PH®, He npumeHsaa aTtana «noppalimsaHus
uccrnegyemMoro marepvana», npu BPEMEHHOM 3KCMO3uLUK
KyNbTUBMPOBaHWA (har + MHAMKATOPHAs KyfbTypa) paBHON
5 yacawm. NopgpalumBaHune uccnegyemoro marepuana (MscHo-
rO CbIpbsl) HE NOBbILLAET YyBCTBUTENBHOCTb peakLmn, NoaTo-
My MCMONb30BaTb €ro He peKkoMeHAyeTcs. YCTaHOBMEHO, 3a-
TpaTtbl BpeMeHu Ha charonHamkauuio B. anthracis npw nocra-
HoBke PH® coctaBnsier 24 4 (30 MuH (3aknagka onbiTa)
+ 5 vacoe (Bpemsa KynbTvBMpoBaHus nocesoB) + 30 MUWH
(nocee metopom pauma) + 18 4 (Bpemsa KynbTUBMPOBaHUA
NMOCEBOB).

[aHHble aKcnepumeHTa No3BONAIOT YTBEPXAATb, YTO MpwU
YyCTaHOBJEHHbIX NapamMeTpax NponCXOauT yBEeNMYeHne Komu-
yecTBa 6nsLLIKOO6paA3yOLWMX eanHnL, B 5 pas n 6osnee npu
WCXOOHOWM KOHUeHTpaumn 6aktepuii 10°-10% KOE/mMn B msc-
HOM CbIpbe, YTO UMEEeT AMarHoCTUYeCcKoe 3Ha4YeHue rnpu uH-
AvKaumn Bo3byauTens CM6MPCKON A3BblI METOAOM MOCTaHOB-
K1 peakumu HapacTaHua Tutpa dara.

MeTtopb! ngpeHtudmkauum Bacillus
coagulans, Bkniovas cparovaeHTucpukauuio

®deokTuctonsa H.A.', BacunbesB [J.A.",
3onotyxuH C.H.', BenoBa K.B.', lllokuHa K.B.',
JlbignHa M.A.", AnewkuH A.B.2, lLimopryH B.U.3,
Maenosa U.B.4, lOguHa T.I.*

"VIIbSIHOBCKas rocynapCTBeHHasi CeJlbCKOX03AMCTBEHHAs
akanemusi um. N.A.CtonbinuHa, YibsiHOBCK,

Poccwiickas ®egepauymsi;

2Mockosckmi HUW snugemuonorum v Mukpobmnonormm
um. I".H.Mabpunyesckoro PocrnoTpebHansopa, MockBa,
Poccwiickas ®egepauymsi;

3Bcepoccuiicknii rocy4apCTBEHHbIV LUEHTP Ka4ecTBa

W cTaHgapTU3aUmnm 1eKapCTBEHHbIX CPEACTB /15 XKUBOTHbIX
u KkopmoB, Mocksa, Poccuvickasi ®egepayus;
“MocKoBCKui rocyAapCTBEHHbIVI YHUBEPCUTET

um. M.B.JlomoHocoBa, MockBa, Poccuiickas ®@egepaumsi

Ha Hanun4ue 6aktepuit Bacillus coagulans 6b15o npouccne-
posaHo 17 npo6 NpoAyKTOB MUTaHUA C IBHO BblpaXKeHHbIMU
npu3Hakamu rnioCKo-KUCNON MopUm.

Ona TnupoBaHusa BbIOENEHHbIX KYNLTYP Mbl MPUMEHANN
kntod R.A.Slepecky, H.T.Hemphill, paspa6oTtarHbin gna nep-
BUYHON AuddepeHumnaumn 6aktepun popos Bacillus w
Paenibacillus. AnNroputM MpUMEHeHWs Kno4a: npu Monoxu-
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TeNbHOM WK pe3ynbTare onpefeneHns Kakoro-nméo 61oxu-
MUYECKOro CBOWCTBA criefylowmi aTan, peKoMeHO0BaHHbIN
aBTopamMu, 0603Ha4YeH apabCcKon LMdPon Mo ropusoHTanm m
oTpaxKeH O6YKBEHHbIM 0603Ha4YeHneM Mo BepTUKanu. 3akno-
YuUTenbHbIM 3TanomM audpdepeHuMaumMm No KoYy CRyXuT
Ha3BaHve BMAa MUKPOOPraHM3mMa.

MapannensHo Mbl MPOBOAUNV UccnefoBaHus rno gudde-
peHuMaumn BblAeNeHHbIX 6aKTepuin No cxeme BbigeNeHns v
avdpepeHumanmm 6auunn nepso Mopgoornieckom rpyn-
Mbl MO KNaccuyeckom MeToAuKe, COCTaBnAloLEen OCHOBY
NOEeHTUUKALMOHHBIX TEeCTOB AN 6akTeput popa Bacillus B
«Onpepenutene 6aktepuin bepoxn».

B pesynesrate wuccnegoBaHuin Hamu 6bIfI0  BblgeneHo
5 wrammoB 6aKTepuii, KoTopble ObIiM OTHECEHbI K BUAY
Bacillus coagulans. C uenbto onTnMmmnsaumm npouecca naeH-
TMmkaumMm 6aumnin, BblAeSNIeHHbIX U3 MPOAYKTOB MUTaHWS,
Mbl Ucnonb3oBanu cneuunduyeckne 6akrepuodarn Bacillus
coagulans, BblOeNeHHbIX U CENEKLUMOHUPOBAHHbIX HaMM
paHee Mo OTpaboTaHHOM MeToauke daroMgeHTumKaumn
MEeTOOOM «CTeKaroLlaa kannsa». B uccnegosaHmsax npumeHs-
nm 7 6aktepuocpbaros Bacillus coagulans, BblOENeHHbIX U3
06BLEKTOB BHeLLHEW cpeppl B 2016 r. YCTaHOBNEHO, YTO Bbl-
[eNeHHble KynbTypbl, OTHECEHHbIE Ha OCHOBaHWM WU3Y4YeHUs
nx 6GUOXMMUYECKNX CBOWCTB K BUAY Bacillus coagulans, 6binu
NM3MpoBaHhbI crneumndun4eckumm 6aktepmodaramm.

Mony4eHHble peaynbTatbl CBUAETENLCTBYIOT 06 addek-
TMBHOCTU MPUMEHEHMs cneunduryecknx 6akrtepnodaroBbix
npenapaToB C Lenblo TUNupoBaHua 6aktepun Bacillus coa-
gulans, Tak Kak CoKpalleHne BpeMsl UCCrefoBaHns U CHUXe-
HWe TpyposaTtpaT Ha OHe SKOHOMUKU [OPOrocToALMX nuTa-
TerfbHbIX CPEeA U PeakTVBOB, HE CHUXAaeT KayecTsa MUCCneno-
BaHWA, 4TO 6bINO MPOAEMOHCTPUPOBAHO HaMW B [OaHHOM
3KCMepuMeHTe.

darounHaukauusa Bacillus anthracis
MeTo4OM peakKunn HapacTaHud TUTpa cbara
®deokTtuctoBa H.A.', BacunbeB [.A.', 3onotyxuH C.H.",
Benosa K.B.", KnumywkuH E.N., JlbiguHa M.A.",
AnewkuH A.B.2, lLimopryH B.U.2

YIbSIHOBCKasi rocy[apCTBEHHas CeslbCKOX03SCTBEHHAs
akagemusi um. N.A.CtonbinmHa, ViibsiHOBCK,

Poccwiickass ®enepayvisi;

2Mockosckuii HUIW anugemmonorm v Mukpobuoaormm

mm. I".H.fabpuyesckoro PocnoTtpebHansopa, Mocksa,
Poccwickaa ®enepauus;

3Bcepoccuvickunii rocy4apCTBEHHbIV LLEHTP KavYecTsa

M cTaHgapTU3aunm 1eKapCTBEHHbIX CPEACTB /151 XXUBOTHbIX
n kopmoB, Mocksa, Poccwiickas ®@egepayvisi

Ha npakTuke MeTofpbl feTeKLUN NaToreHoB COXHbI B UC-
nosIHeHMN. OTO CBA3AHO C OTHOCUTENbHO HU3KOW KOHLIEHTpa-
umern obHapy>xmBaeMbix 6aKTepUI B aHanuanpyemon npobe.
BTopbIM hakTOpoM, 3aTPYAHAIOLLMM OETEKUMIO MH(PEKLNOH-
HbIX areHToB, ABMAETCA HaNM4Yne NOCTOPOHHEN MUKPONOpHI,
B TOM 4ucne v 6IM3KOpPOOCTBEHHOW, obnapalroLllen 3Hayu-
TENbHBIM YPOBHEM aHTUreHHoro popctea. Hanpumep, mex-
BUOOBblE aHTUrEeHHbIe pasdnu4usa B. anthracis v ppyrux npeg-
ctaBuTenen atoro popa (B. cereus, B. mycoides, B. thurin-
giensis) MMHUManbHBI.

YcoBepLLeHCTBOBaHWE MHOMOKPaTHO anpobupoBaHHbIX W
pa3paboTka HOBbIX METOAOB MHAMKauun B. anthracis B npo-
6ax No4sbl ABNSAIOTCA aKTyanbHON TEMOW UCCrefoBaHun.

C y4eToM BblleyKa3aHHbIX TPYAHOCTEN MHAMKALMW NaTo-
reHoB B OObeKTax CaHUTapHOro Hapsopa Obil MpPeasioXeH
MeTop (peakums HapacTaHus TuTpa dara).

OKcnepumeHTanbHbIM 06pa3oM HaMmm 6bina gokasaHa 3g-
hEKTUBHOCTb NPMMEHEHNS peakLmm HapacTaHus TuTpa dara
C Uenbio nHanKauumn Bo3éyantens cMbupckom a3Bbl B Npo6ax
noYyB, NPUHaANexXaLmx K pasnmyHbIM TUNam, KoTopble UMeoT
COOTBETCTBEHHO pa3Hble BOAOPOAHble MokasaTtenu. Hamwu
onpegeneHo, 4to npoba no4sbl OpeHOyprckon obnactn oT-
HocuTeA K YepHo3emam — pH 6,3; npoba no4sbl N3 AcTpaxaH-
CKOW 0o6nactu — 3TO CBETSI0-KaluTaHoBble no4sbl ¢ pH -7,4;
npo6a no4sbl YNbAHOBCKOM 0611acTV — 3TO Cepble JieCHble
no4Bbl, BOAOPOAOHbIA MokKasaTeNb KOTOPbIX cocTasun 5,2.
YcTaHOBMEHO, 4TO cMbUpesasBeHHbIN 6akTepuodar crnocobeH
K LMKy BHYTPUKNETOYHOrO pas3BuTWA B paHee onpefeneH-
HbIX aBTOPCKMM KOJJIEKTMBOM NapameTpax npu M3MeHeHuu
BOAOPOAHOrO MokasaTtens B AOBOSIbHO LUMPOKOM Amanaso-
He — pH 3,4-8,2. Dmnupu4eckn Hamm bbina gokasaHa BO3-
MOXHOCTb MOCTaHOBKW peakuuu HapacTaHus Tutpa dara ¢
uenbto MHankaumm 108 M.K./r BO36yauTens cMbnpckom 3Bkl B
npo6ax noys, NpuUHagnexalnx K pasnu4HsiM Tunam, 6e3 Bbl-
JeneHns YNCTON KynbTypbl BO36yauTens. BpemeHHom nHTep-
Basn, 3aTpadvMsBaembli Ha noctaHoBky PH®, coctasnser
24 4 = 30 MWH (3aknagka onbiTa)+ 5 4 (BpeMs KynsTMBMPOBA-
Hus noceeoB) + 30 MWH (noceB meTogoM lpauma) + 18 4
(Bpems KynsTMBMPOBAHWUS NMOCEBOB).

Pa3paboTka cxembl charoTunupoBaHus
wtammoB Bacillus anthracis

Ubirankosa O.U., FonoBuHckasa T.M.

CTaBpomnonbCkuvi NPOTUBOYYMHbIVE UHCTUTYT
PocrnotpebHaa3opa, CtaBponorns, Poccuvickas ®enepaums

YHyBCTBUTENBLHOCTL KYNbTYP B. anthracis K nutnyeckomy
OEeVCTBUIO PasfinYHbIX Ccneumuyecknx cubupessBeHHbIX
6akTeprodaros NexnT B OCHOBE OOHOMO M3 OCHOBHbIX Te-
CTOB WAEHTUMKALMM M 3aBUCUT KakK OT OMONOrn4eckux
CBOWCTB (paroB, TaKk U OT MHAMBUAOYaNbHbIX OCOGEHHOCTEWN
wtaMmMmoB B. anthracis. Cxema aroTunnpoBaHus He pa3spa-
60TaHa Oong uaydeHus wrammoB B. anthracis.

Llensto paboTbl ABWNCA BbIGOP MWHMMANbLHOrO Habopa
cneumdunyeckux 6aktepmodaros ans ogHOBPEeMeHHOM NaeH-
TUbnKaumMn cnbmpes3aBeHHbIX LUTAMMOB U BbISIBIEHWS pas-
Nn4umi no dharoyyBCTBUTENBHOCTU.

C aTOl uenbio n3yyanu CnekTp SIMTUYECKOW aKTMBHOCTM
cubupensBeHHbIX 6akTtepuodaros Fah — BHWNBBuM,
R/D-Ph-6, lamma A-26, BA-9, Capatos, K BUGB 1 186 no
oTHoweHuo K 114 wrammam B. anthracis.

AHanua nosyYeHHbIX pesynbTaToB MO3BOMMA MO LUMPOTE
NINTUYECKOrO CreKTpa pasaenvTb NepedncieHHble 6aKTepumo-
aru Ha gBe rpynnel: 1 — 6akTeprodarn Namma A-26, BA-9,
R/D-Ph-6, nuaupytowme 99,1% wrtammoB B. anthracis;
2 — 186, Fah-BHBBuM, K BU3B, CapaTtos, nu3upyoLime
59,6—65,8% 9TUX Xe LITaMMOB.



BakTepuodaru: TeopeTuieckune 1 npakTUHeCKNe acnekTbl NPUMEHEHUS B MeAULMHE, BETEPUHAPUMN U MULLEBON NPOMBILLIIEHHOCTY

Mcxoasa ua atoro, ontMMasbHbIM NpeactasnseTcs nogoéop
N OJHOBpPEMEHHOe NpuMeHeHue 6akTepuodaros C pasnuny-
HOW LUMPOTOWM NIMTUYECKOrO CNEKTPa, OAUH U3 KOTOPbIX NN3K-
pyeT Bce KynbTyphbl B. anthracis n o6ecre4msaeT HaAeXHOCTb
Tecta MAEHTUMMKaUMM CUOUPEA3BEHHbIX LUTAMMOB, a BTO-
pon, NposBNAsS N36MpaTenbHOCTb B IMTUHECKOM AENCTBMU MO
OTHOLLIEHUIO K YaCTu KynbTyp, MMEeLLMX CXOOHbIe CBOWCTBA,
crnocobeH SPEKTUBHO BbIABNATL 3TU pasnuuua. [pep-
noyTeHne B MPUMEHEeHWW ANna haroTMNMpOBaHUA LUTAMMOB
Cn6UpPenA3BeHHOro MMKpoba 6bIfI0 0TAaHO Haubonee xapak-
TepHbIM NpefcTaBuTensaM AByx rpynn 6akrepunodaros Namma
A-26 1186. HyBCTBUTENLHOCTL N3YyHaeMOWN KYNLTYpPbl XOTS 6bl
K OQHOMY M3 HUX CregyeT cUYMTaTb Kak MONOXUTENbHbIV NaeH-
TUPUKALUMOHHbBIA TeCcT. B 3aBUCUMOCTM OT HaANN4Msa YyBCTBU-
TEeNbHOCTUN K NINTUYECKOMY OeNCTBUI0 060uX 6akTepnodaros
WA OZHOMO M3 HUX OMpeaensieTcs oamH n3 3 aroTmnos:

e charotun 1 — KynbTypa 4YyBCTBUTENIbHA K 060UM 6aKTe-
puodparam;

* (haroTmn 2 — KyneTypa YyBCTBUTENbHA TONBKO K 6akTe-
pvodpary Namma A-26;

* tharoTmn 3 — KyneTypa YyBCTBUTENbHA TONBKO K 6akTe-
pviogpary 186.

Mpw cparoTynuposaHum npegnaraemeiM Metogom 114 wram-
MOB B. anthracis noeHTMOUKaALMOHHBIN TECT GblN NONOXUTE-
NeH y BCex WTamMMoB, K charotuny 1 npuHagnexanun 74,6%,
K dparotuny 2 — 24,5% v k darotuny 3 — 0,9% uccnegosaH-
HbIX LUTaMMOB. Hanbonee TUNWYHLIMW ABASIOTCA LUTAMMBI,
oTHocsAwmeca K darotuny 1. Ltammel ¢arotunos 2 n 3
NPeacTaBnsAoT MHTEPEC AN BCECTOPOHHEro N3y4eHus heHo-
TUMNUYECKNX CBOWCTB.

Buonornyeckue oCo6eHHOCTU
c¢harope3ncTeHTHbIX BApUaHTOB
wramma Bacillus anthracis 44/1

C HapyLUEeHUSMM NPOCTaHUA crop

B aTMocdepe C NOBbILLEHHbIM
coaep>xaHuem CO,

UbirankoBa O.U., KoteHesa E.A., lonoBuHckaa T.M.

CTaBpornonbCKuil NPOTUBOYYMHbBIN MHCTUTYT
PocniotpebHagsopa, Ctasponorns, Poccuvickas ®egepayms

YyBcTBUTENLHOCTL B. anthracis K crneunu4eckum cném-
peas3BeHHbIM 6akTepuodaram, Kak u BCce PpeHoTUnmn4eckue
CBOWCTBA, NofsepxeHa BapnabensHocTu. NMpu n3yyveHun sa-
pvaHToB WTamma B. anthracis 44/1, BbifeneHHbIX No Npu3Ha-
Ky pe3uUCTeHTHOCTU K 6akTtepuodaram lamma A-26, BA-9,
K BW3B cpegn 11 BapuanToB wWrtamma B. anthracis 44/1,
pe3ncTeHTHbIX k 6akTeprodary K BU3OB, y 9 crnopbl 6b1nu He
CMoCco6HbLI NpopacTaTb B atMocdepe MOBbILLEHHOro coaep-
xaHusa CO, Ha CbIBOPOTOYHO-COOBOM arape.

Ho3zon 103 cnop BapuaHTtoB B. anthracis 44/1 RK1 n RK4
3apaxanum no 3 6enbix MbiwWKM NogkoxHo. OT BapwaHTa
B. anthracis 44/1 RK4 He nornébna HW ogHa Mblllb, a U3 3a-
OUTBLIX XMBOTHBIX KYMbTypbl BblgefieHo He 6bino. BapuaHT
B. anthracis 44/1 RK1 Takxe He Bbi3Basn rméenu Mbillen, HO
OT OfIHOWM U3 HUX, 3a6uton Yepes 10 cyT, 3 MecTa BBegeHus
6bina BbifeneHa Kynstypa, KoTopyto rnocrne nosny4eHuns crop

nucnonb3oBany Ans nocrenyoLero sapaxeHus. B asyx cne-
JyloLmMxX rnaccaxax 3sapaxatowas posa O6bina ysenuyeHa
0o 5 x 107 cnop. 2KMBOTHbIE Norméanu 4yepes 2—6 cyT, a OOHO
M3 HUX Ha TpeTbeM naccaxe 6bino 3abuto yepe3 10 cyT
nocne 3apaxeHusi. OT BCEX XXMBOTHbIX Oblnv BblAeNeHbl Kyrb-
TYpbl, B OCHOBHOM U3 MecTa BBefieHus. Bce nony4veHHble Ba-
pvaHTbl KyneTypbl B. anthracis 44/1 RK1 npu nocese B BuAae
Crop He pfaBanu pocTa Ha CbIBOPOTOYHO-6MKapO6OHATHOM
arape npu cogepxanuun 50 % CO, B aTmocdepe MHKy6Mpo-
BaHuA. lMoceBbl BereTaTMBHOW KyNbTYpbl B 3TUX YCIIOBUSAX
JaBanu CKYOHbIA POCT, 3a UCKIIIOYEHMEM 2 BapwaHToB, Mo-
JIy4eHHbIX Ha TPeTbeM Maccaxe, KOTopble XOpPOLUO pocnv B
KancynsHon dopme. Mpu BHYTPUOPIOLLIMHHOM 3apa)KeHun
6enbix Mbiwen pnoson 2 x 107 cnop BapuwaHTta B. anthracis
44/1 RK1 B Ma3kax 13 GpIOLLIHOM MOMIOCTU XMBOTHbIX, 3a6u-
TbiX 4Yepes 2,3,6 n 24 4 nocne 3apaxeHus, He 66110 06HapYy-
XKEHO BereTaTtMBHOM KyNbTYpbl HU BHYTpM (paroumToB, HU
BHE KIIETOK.

YuutblBasl, 4TO BCE Takoro Tuna BapuaHTbl LUTamMmma
B. anthracis 44/1 6binv BblgeneHbl N0 NPU3HaKY YCTONYMBO-
CTu K gencteuio 6aktepunodara K BUSB, Mbl nayuunum cno-
COBHOCTb K POCTY B YCNOBUAX MOBbILLEHHOIO COAepXaHus
CO2 BapunaHTOB Opyrux 6 wrammos B. anthracis: 71/12, 228,
1035/51, 81/1, 14/41, 1173, 1174, 12/16, BblgeneHHbIX Mo
3TOMYy Xe npuaHaky. Cpean HMX He 6bI0 0O6HAPYXEHO Kyrb-
TYyp C aHanornyHeiMu csomctBamun. BeposaTHo, B uccnepo-
BaHHOW nmonynsauuu wtamma B. anthracis 44/1 ocobu ¢ yka-
3aHHbIMW CBOWCTBaMM HAXOQWINCh B 3HAYUNTENbHOM KOHLIEH-
Tpauum, 4TO MO3BONWMO MapanfienbHO BblAennTb 9 Takmx
KYnbTyp, @ co4eTaHve 4yBCTBUTESIbHOCTW K MOBbILUEHHbIM
koHueHTpaumsaMm CO, ¢ pesucTeHTHOCTbIO K hary K BNOB
6bIS10 CyYarHbIM.

BTopow aKTUBHbIN LIEHTpP
B 3HAONIUTUYECKON TPaHCTrNMKo3unase
gp144 6aktepunocpara phiKZ

YeptkoB O.B.', ApmeeB IN.A.2, Jleroukun C.A.3,
WanTaH A.K.2, Knauko H.J1.3, MupowHukos K.A.'

"MIHCTUTYT 6GUMOOPraHN4ECKON XUMUN

um. M.M.LLlemsakuHa n 10.A.OBunHHUKOBa PAH,

Mockga, Poccwickaa ®enepauus;

2Bbuonorndeckmii chakynsteT MockoBckoro
rocypapcTBeHHoro yHnsepcuteta um. M.B.JTomoHocoBa,
Mockga, Poccwickaa ®enepauus;

SXummndeckmii gpakynbteT MockoBcKoro rocyapcTBeHHoOro
yHuBepceuteta um. M.B.JlomoHocoBa, Mockaa,
Poccwvickaa ®epepauyus

JInTnyeckne TpaHCrNMKo3nnassl — pacnpoCcTpaHeHHbIN TUM
NenTUAOrNMUKaH-NM3NPYIOLWLMX (OEePMEHTOB, pacLLEnnaoLmnX
reTepornonumepbl KNeTo4YHbIX CTEHOK 6aKTepuii B npouecce
KNeTo4YHOro metabonuaMa unuv MHekKumn 6akrepuodarom.
O6LLENPUHATBLIV MONMEKYNSPHbLIN MEeXaHn3M AeCTBUSA TpaHC-
rMnKo3unasa npepronaraeT y4acTne B akTUBHOM LieHTpe dep-
MeHTa NLLb OJHOr0 aMMHOKMCNOTHOro octatka Glu nnm Asp.

OnponunanH gp144 6akTtepunodara phiKZ Pseudomonas
aeruginosa npuvHagnexuT K rpynne rpaMoTpuuartenbHbIX
TPaHCINMKO3nna3 ¢ MOAynbHbIM CTpoeHneM u C-KOHLEBbIM

N



Matepwuansl TpeTben Hay4HO-NPaKTU4ECKON KOH(PEepeHLMU C MeXAYHapOoaHbIM yHacTnem

pacnonoXeHWem KatanuTn4eckoro gomeHa. lNpeackasaHHyo
pofb KaTarMTUYeCKOro aMMHOKMCIIOTHOrO ocTatka B ero
cTpykType BbinonHsaeT Glu115. OgHako 3amMeHa 3Toro ocraTt-
Ka He NpMBOAMT K MOSIHOWN feakTuBauun hepmeHTa, akTuB-
HOCTb MyTaHTHOro 6efika coctaenseT okono 50% OT akTuB-
HOCTU (bepMeHTa AMKOro Tuna.

B gaHHoM pab6oTe Mbl NPeanonoXunu, 4To B nonvnenTug-
Hou uenu TpaHcrnuko3unasel phiKZ gp144 cywlectsyet asa
aKTVBHbIX LieHTpa: ocHoBHou E115/Y197 un gy6nupyromn
E178/Y147. YyacTok MOneKysbl NENTUOOrMKaHa MOXET CBS-
3aTbCs ¢ 60pPO3OKOMN Ha rrnodyne repmeHTa AByMs crocoba-
MU 1 HanpasneHne cybcTpaTa onpefensier Kakon 3 akTme-
HbIX LIEHTPOB MpOBedeT peakumio aerpagaumn. HanpasneH-
HbIi MyTareHe3 BbIIBUN y4YacTue B KaTanuTU4eCcKOM Mexa-
HM3me octaTka Tyr197. Beinn nony4eHsl 0OAMHO4YHbIE N OBOW-
Hble To4deyHble MyTaHTbl E115A, E178A, E115A/E178A,
E115A/Y197F. OgnHO4HbIE, TOYEYHbIE MYTaHTbl COXPaHSANM
aKTMBHOCTb Ha YypoBHe 50% akKTMBHOCTM [UKOro Tumna.
OeoviHo myTaHT E115A/E178A He NposiBNSeT akTUBHOCTW,
Tak Kak npom3sefeHa 3aMeHa aTaKyloLmnx ocTaTKoB riyTa-
mMarta B 060MX peakuUMOHHbIX LeHTpax. MyTtant E115A/Y197F
He obnagaeT aKTUBHOCTbLIO, XOTS OAUH M3 PeakLUMOHHbIX LieH-
TPOB OCTasniCs B HATMBHOM COCTOSiHMM. [lBOMHas MyTaums
61M3KOPACTONOXEHHbIX aAMWHOKUCIOT NpuBena K CUIIbHOMY
N3MEHEHMIO KOHhopMauun CBA3bIBatoLLIEN cybcTpaT noBepx-
HOCTU, @ TaKXe CMeHe 3apsija B 3ToW 06nacTv 60po3aKu, HTO
BEPOATHO, HE MO3BONAET (PepMeEHTY CBA3bIBATb CybCTpaT.
Hanuuve gy6nuvpytoLLiero akTMBHOIroO LEHTPa, a Takxke u3me-
HeHve 3apsfa NoBEPXHOCTU U CTPYKTYPbl OANHOYHBIX U OBOW-
HbIX TOYE4YHbIX MYTaHTOB ObINO MOATBEPXAEHO MeTodammu
KOMMbIOTEPHOMO MOAENMPOBAHUS Y MONEKYNSPHON AUHAMUKN
KOH(OPMAaLMOHHBIX N3MEHEHWIA.

Mony4eHHble B 3TOM paboTe AaHHble NOATBEPXAAIOT rMmno-
TEe3y 0 HanMMuMM OBYX aKTUBHbIX LEHTPOB y depmeHTa phiKZ
gp144 n NPOSICHAOT MEXaHW3M OENCTBUA OaHHOro hepMeH-
Ta. JonONHUTENbHbLIA aKTUBHbIW LEHTP, BEPOATHO, NOABUIICSA
B XO[€e 3BOSIOLMOHHOIO PasBUTUA, Ha YTO yKa3blBAeT BbICO-
Kasi rOMONOrnsa CTPYKTYP akTUBHbIX LIEHTPOB.

JiuTnyeckas akTMUBHOCTb 6aKkTepuochara
Pseudomonas aeruginosa B 6uonieHkKe

LWWecTtakoB A.l'., BacunbeB A.A., ManuHos E.C.

VnbsiHoBCKasi rocyapcTBeHHasi CEJIbCKOXO3AMCTBEHHAs
akanemusi um. N.A.CtonbinvuHa, YibsiHOBCK,
Poccwiickas ®enepayms

Buonnexka 6aktepuin Pseudomonas aeruginosa ¢opmu-
pyeTcsa HernocpeacTBEHHO NMPW y4acTUM CUTHANbLHOW MOMeEKy-
nbl BTOPMYHOrO MecceHpxkepa c-di-GMP (umknuueckuii gn-
ryaHuguHa moHodpocdat). OgHum n3 pakTopoB NOBbILLEHUSA

LH

ypoBHs ¢c-di-GMP cnyxut curHaneHas monekyna NO. PaHee
Hamu 6bI CMOLENMPOBaH NyTb, NPW KOTOPOM hopMUpYyeTCA
3penas 6uonneHka, uMeroLas XapakTepHylo CTagumHOCTb.
[MocpencTsoM HanpasneHHoro kara6onuama L-apruHuHa B
CUHTETUYECKON Cpefie Hamu Mony4veHbl 3pesble GUONIEHKN
(OCHOBHOWM MpU3HAK 9K30MONUMEPHbIA anbrMHaTHBLIA Ma-
TPUKC) 6akTtepuii Pseudomonas aeruginosa. OCHOBHbIMU
npu3Hakamn 3penor BUONMIEHKN Mbl CHATANN AUHAMWYHOE
N3MeHeHune, a 3atem crtaTndHoe konmdectso KOE, yBenuye-
HVe BA3KOCTW Npu CTaHAAPTHOM aTMOCKEPHOM AABEHNN U
Ka4eCTBEHHYIO peakumio anbruHatHoro marpukca ¢ CaCl,.

B pa6oTte ucnonb3oBanu nutuyeckun 6aktepuodar Pa04
1 WwWtammbl 6aKkTepunt Pseudomonas aeruginosa rnonyyeHHble
13 Mysea Kadenpbl MUKpobuonornu. JINTUYECKyo akTuB-
HOCTb 6akTepuodpara uccrnefosany no Metody AnnesnbmaHa,
oHa cocTaBuna 1078, [anee ans Kaxgoro wramma 6aktepun
roToBMAn Tpu Npobupkn ¢ 9 mn N’PM 6ynboHa (O60neHcK)
M 9 Mn paspaboTaHHOW HaMW CUHTETUYECKOM cpeaomn
¢ L-apruHmHom. B kaxpayto npobupky sHocunu 0,1 mn 6akTe-
puodara ¢ ykazaHHOM BbllLe aKTUBHOCTbIO U 1M CYyTOYHOM
KynbTypbl 6aKTEpUin Pseudomonas aeruginosa. onyyeHHble
cucTeMbl dhar-6aKkTepms KynsTMBMPOBaNM Npy ONTUManbHbIX
YCNoBUSAX B Te4eHun 12 yacoBs. YCTaHOBNEHO, YTO yBenu4e-
Hue Tutpa dara n cHuxeHne KOE 6aktepuint Mpov3oLLo
OOVHaKOBO (C y4e€TOM [OMyCTMMOWM MOrpeLLUHOCTHN) BO BCEX
npo6vpkax. [lanee mMbl NTOBTOPUIIY SKCNEPUMEHT, HO BHOCWIU
6aktepuodar B Konmyectse 0,1 Mn HenocpeacTBeHHO
B 10 Mn 24-4acoBbIX KynbTyp BblpalleHHbIX Ha TPM 6ynboHe
(O60oneHcK) n pa3paboTaHHON HaMK CUHTETMYECKOMW cpede C
L-apruHuHoM. [apameTpbl KynsTUBMpPOBaHUA CUCTEM dar-
6aKTepusi npexHue. Peaynbratbl 3KCnepumeHTa nokasanm
CHUXEHNE («He yBenu4YeHue») akTMBHOCTU 6GakTepuodara
Pa04 B npobupkax ¢ CUHTETUYECKON CPENOoN MO CPaBHEHWUIO
¢ PM 6ynboHom Ha Tpu nopsigka no Annenbmany 1075
[Mpn aTOM Ha6NOOaNoCh CHWXEHWE BA3KOCTM OUOMIEHKM U
yBennyeHve KOE 6aktepuii go 107 kn/mMn B CpaBHEHMM C
KOHTPOJILHON NPOBGUPKON C CUHTETUYECKOW CPefioil, B KOTO-
por KynbTvBMpoBanu 6aktepun 6e3 6aktepuodpara 10° kn/
mn. B npo6upke ¢ 'PM 6ynsoHom Tutp dhara coctasmn 108
no Annensmany 1 KOE 108 kn/mn. B npo6upke ¢ 'PM 6ynbo-
HoM 6e3 6aktepuodara KOE coctaBuno 109 kn/mn.
PesynbTrathbl 3kCnepMMeHToB MO3BONMUNKN caenaTeb psan npea-
MONOXEHWUN.

1. BakTepnodar MoXeT BNuSATb Ha ypoBeHb c-di-GMP;

2. AKTuBMpyeTca (dpar-ornocpefosaHHas epmMeHTHas
cucTema;

3. Ctumynupyetca wnu cynpeccupyetca CRISP ummy-
HUTET;

4. AnbruHaTHbIA MaTPUKC TOPMO3UT pasBUTUE MPOLYKTUB-
HOW haroBov MHMEKLMM;

5. MecceHnpxep c-di-GMP n3meHsieT peuenTopHbIA anna-
paT 6akTepmnanbHOWN KIeTKW.
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K 100-neTuio OTKpbITUSE BakTepruodaros

KomnbloTepHasn BepcTka — Hukonaesa U.A.
MNognucaHo B ne4vatb 27.09.2016
®opmat n3gaHus 60x90/8
Yen. ney. n. 12,5
Meuatb odpceTHas
Tupax 250 3Ka3.

OtnevartaHo B OO0 «KJYB MNMEYATU»
127018, Mockea, MapbuHor Powm 3-1n npoeap, A.40, ctpoeHuve 1



