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Abstract

Within the scope of the study, clinical non-typhoidal Sa/monella were isolated in Armenia
and Georgia and identified based on conventional microbiological methods and MALDI-TOF
MS. These isolates were further analysed by serotyping (White-Kauffmann-Le Minor
scheme) and their antimicrobial susceptibility profiles were defined. A total of 40 antibiotic
resistance profiles were identified, of which 35 were characteristic of clinical strains. Out of
a total of 345 isolates, 238 strains from Georgia, Armenia and Ireland were eventually
selected for our study. Using the strains of this collection, 13 new bacteriophages were
isolated, characterized by biological and genetic features. Based on the data obtained, phages
were classified and the peculiarities of their life cycle were determined (virulent-lytic,

moderate-lysogenic).

Analysis of the sequencing results showed that only one of the 12 phages identified as
temperate phage (vB_GEC_ TR), it belongs to the family Podoviridae, genus-Laderbergvirus.
While the other 11 phages are virulent, they are related to well-known and characterized
phages, which are used in various phage preparations. Analysis of their genomes did not
show any lysogeny associated genes. Among the virulent phages, 6 are members of
Myoviridae family (vB_GEC_B1, vB_GEC_B3, vB_GEC_MG, vB_GEC_BS, vB_GEC_NS7,
vB_GEC_7A) and 5 of the Syphoviridae family (vB_GEC_N5, vB_GEC_N8, vB_GEC_M4,
vB_GEC_M5, vB_GEC_Hi). In vitro tests revealed that the phages - vB_GEC_BI,
vB_GEC_BS, vB_GEC_B3, vB_GEC_NS7, vB-GEC-N8 showed high activity (60% to 80%)
against the examined strains. The phages have been shown to be more effective against
clinical strains (=90%) than against veterinary strains (=70%). The strains susceptible to these
phages were mainly S.tzyphimurium and S. Enteritidis serovars and are largely of clinical
origin. Based on our research we can conclude that the application of phages as an additional
tool for the treatment of MDR Sa/monella infections seems to be plausible. Phages are

natural and specific antibacterial agents, which can lyse bacteria irrespective of their
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AMR status, whilst leaving the commensal microflora unharmed. This is one of the main
advantages of phages in comparison to antibiotics. The phages tested in this study showed
potential for application in phage therapy against MDR Sa/monella infections.
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Introduction

Salmonella is a ubiquitous, increasingly resistant bacterium which can survive several weeks
in a dry environment and even several months in water. Infections caused by various
salmonella pose a serious threat to both human and animal health. According to the World
Health Organization’s report (WHO), 550 million people are infected with diarrhea each
year, including 220 million children under the age of five!. Salmonella is one of the leading
causes of foodborne infections. Antibiotic resistance is a growing process in non-typhoid
salmon and has been monitored since 19962 Since 2017, Fluoroquinolone-resistant
Salmonella spp. was included in the list of high-priority pathogens by the World Health
Organization (WHO)3. Invasive infections caused by non-typhoid salmonella are prevalent
globally, but the number of cases varies by geographical location. About 1% of enteric
infections caused by non-typhoid Salmonella are complicated by bacteremia, although the
true extent of bacteremia is unknown because many major enteric infections are not
microbiologically diagnosed. Infants and people over the age of 65 are more likely to develop

bacteremia. Concomitant diseases increase the risk of complications from bacteremia*.

Bacteriophages, or phages, are increasingly being considered as a primary or auxiliary /
complementary means of combating highly resistant bacteria. Although phages have been
used for therapeutic purposes in Georgia, Poland and Russia for almost a century®. However,
existing commercial drugs cannot be used globally because they do not meet Western
regulations and standards for pharmacological drugs. Consequently, there was a need to
study bacteriophage-based preparations in more depth, taking into account their genetic,

physiological and biochemical characteristics.

Materials and Methods

Isolation and identification of Salmonella isolates

The first phase of our work involved collection of non-typhoid Salmonella enterica subsp.
enterica strains from different countries and from different location of pathogen habitat.
Some of the strains were obtained from different countries, which were isolated from both
animals and human samples with salmonellosis (feces, blood) as well as from food
contaminated with Salmonella. A total of 345 strains were collected and sent to our institute

for further work.
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After identification using primary, microbiological and biochemical methods, all isolates
belonged to the species Salmonella enterica.

For reliable identification species of clinical isolates obtained from Georgia, Armenia and
Tajikistan, were analyzed by matrix assisted laser desorption ionization-time of flight mass
spectrometry (MALDI-TOF MS). The analysis revealed that 25 isolates (14 from Tajikistan, 5
from Georgia and 6 from Armenia) did not belong to the genus Salmonella. They belonged
to the species: Escherichia coli (9), Hafnia alvey (5), Morganella morganii (4), Enterobacter
cobay (1), Enterobacter ludwigi (1), Comamonas kerstersii (1), Citrobacter freundii (1),
Citrobacter braakii 2), Proteus vulgaris (1). Accordingly, these isolates were not used for
further work.

Serotyping was performed according to the White-Kaufman scheme. Of the 91 Georgian and
Armenian isolates, 54% belonged to the serotype S. Typhimurium, 32% - S. Enteritidis and
5% could not be accurately identified, so they are referred to as - Salmonella spp 6. Also,
according to the Kaufman-White scheme, the strains that our laboratory received from
Ireland were serotyped. Salmonella Typhimurium is the most abundant of these isolates,
followed by Salmonella Dublin and Salmonella Enteritidis. The collection also includes such

rare serotypes as Salmonella Uganda and Salmonella Goldcoast.

Picture Ne 1.
Distribution of strains used in the study by serotypes
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As can be seen from the picture, most of the strains (41%) belong to S. typhimurium serotype,
followed by serotype S. enteritidis -23%, serotype S. dublin - by 7%, S. anatum by 5%, and
other serotypes by -Represented as a percentage. And unidentified serotypes, Salmonella spp.

6%, S. anatum 5%, while other serotypes are represented by 1 or 2 strains. (Picture 1.)
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In total, 240 strains were used in our study, of which 118 were clinical strains and about 121
were veterinary strains, including strains from Georgia, Armenia and Ireland. 148 strains

from Ireland, 20 strains from Georgia, 71 - from Armenia. (Picture 2.)

Picture Ne 2.

Amount of strains
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Antimicrobial Susceptibility Profiles of Salmonella Isolates

Eleven antibiotics were used to determine the susceptibility of the strains to antibiotics:
ampicillin (A), amoxicillin + clavulanic acid (Au), azithromycin (Az), ceftriaxone (Cx),
chloramphenicol (Cm), ciprofloxacin (Cip), nalid (Su)), streptomycin (Sm), tetracycline (Tc),

trimethoprim-sulfamethoxazole (T / S).

As the study showed, only 3 clinical strains obtained in Georgia were found to have multiple
antibiotic-resistant genotypes, 2 of these strains belong to S. Typhimurium, one - S.
Enteritidis. Among them was S.enteritidis 104, which was later used to create an animal
infectious model.

74.64% of clinical isolates isolated in Armenia were found to be multidrug-resistant, of
which 44 were S. Typhimurium, 5 - S. Enteritidis, 2 - S. Derby, 1 - S. Kentucky, and 1 S.
Newport.

The analysis of the results showed that the highest rate of resistance is observed to Nalidixic
acid (synthetic quinolone) - 68.13%, the rate of resistance to other antibiotics is as follows:
sulfonamide - 61.54%, ampicillin (a Penicillin) - 52.75%, amoxicillin + clavulanic acid -
47.25%, ceftriaxone (a cephalosporin) - 41.76% and ciprofloxacin (a fluoroquinolone) -
14.29%. Significant amounts of isolates (13 strains) showed resistance to fluoroquinolones

and third-generation cephalosporins (11 strains).

Only 9 isolates from strains isolated in Georgia and 5 isolates from strains isolated in Armenia
were found to be sensitive to all antibiotics. None of the isolates were found to be resistant
to all antibiotics used. The maximum number of antibiotics to which they were found to be

isolated was 9, and only four isolates of S. typhimurium isolated in Armenia showed such
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high resistance. (Table Nel)

Table Nel

Antibiotic resistance profiles of non-typhoid Salmonella serotypes

58

Isolate
Antibiotic resistance Number . . . Year of
of identification Serotype . .
N |Profile MDR: |. isolation |[ESBLP
isolates |pumber
.'.
A) Clinical antibiotic-resistant isolates isolated in Armenia n=53
1057 Typhimurium [2011 +
645" Typhimurium 2006 +
6781 Typhimurium [2011 +
1214 Typhimurium |2013 +
1349 Typhimurium [2013 +
2324 Typhimurium [2012 +
1 |AAu*CxN 4 12
2503 Typhimurium [2016 +
2730 Typhimurium |2013 +
3128 Typhimurium [2013 +
4216 Typhimurium |2011 +
8019 Typhimurium [2012 +
8130 Typhimurium [2014 +
3017t Typhimurium [2013 +
3109 Typhimurium [2013 +
6 3175f Typhimurium (2016 +
2  |AAu*CxCip*N 4
5084 Typhimurium |2011 +
5703 Typhimurium (2012 +
5730 Typhimurium [2012 +
607 Typhimurium {1996 +
691 Typhimurium 2006 +
3 |ACxN 3 5
6841 Typhimurium {1996 +
1051 Typhimurium (2012 +




1726 Typhimurium (2013

1157 Typhimurium [2011
4 |AAuCxAz*Cip'N 3194f Typhimurium |2012

3406t Typhimurium [2012

1328 Typhimurium (2013
5 |AAuCxCip*N

5943 Typhimurium |2013

60041 Typhimurium (2013
6 |AAu*CxCip*™NT/S

8011t Typhimurium [2014

46497 Derby 2016
7 |CipNSmTcSu

49701 Derby 2016

50647 Typhimurium [2016
8 |SmTcSu

82391 Typhimurium [2016
9 |AAuCxAzNSmTc*CmT/S 30407 Typhimurium (2016
10 |AAuCxAzNSm*Tc*CmT/S 37257 Typhimurium [2016
11 |AAuCxAzCip*NSmTc*CmT/S 3246f Typhimurium [2016
12 |AAuCxAz*Cip*'NSm*TcCmSu 38891 Typhimurium [2013
13 |AAuCip*NTcCmT/S 17221 Typhimurium [2013
14 |AAuCxCip*NCmSu 3854 Typhimurium [2013
15 |AAuCip*NSmCmT/S 5923f Typhimurium [2011
16 |[A*CxNCmTcSu 59627 Typhimurium [2012
17 |AAu*CxNSu 1320 Typhimurium [2016
18 |AAuNTc* 2017 Typhimurium [2013
19 |ACxCip*N 5048 Typhimurium (2011
20 [NTcCm 2330 Typhimurium [2012
21 |AAu*CxNT/S 1267 Enteritidis 2011
22 |ACip*NT/S 5881 Enteritidis 2016
23 |ANSm*Cm 60591 Enteritidis 2016
24 |A*TcCm 61871 Enteritidis 2016
25 |ACx*CipN 72017 Enteritidis 2016

59




26 |AAu*Cip*N 3 1 4781 Kentucky 2016 -

27 |A*NTm/Su 3 1 71877 Newport 2013 -

B) Antibiotic-resistant isolates isolated in Georgia, n=3

28 |AAu*CxSu 4 1 104t Enteritidis 2016 -
29 |AAu"NCmSu 5 1 311f Typhimurium |2016 -
30 |[AAu*SmT/S 4 1 11507 Typhimurium [2016 -

Notes: ampicillin (A), amoxicillin+clavulanic acid (Au), azithromycin (Az), ceftriaxone (Cx),
chloramphenicol (Cm), ciprofloxacin (Cip), nalidixic acid (N), sulfonamide (Su),

streptomycin (Sm), tetracycline (Tc), trimethoprim-sulfamethoxazole (T/S).

Isolation and characterizations of bacteriophages used in this study

Isolation of Sa/monella specific phages was performed using the bacterial strain enrichment
method 7. Ten ml of 10x concentrated lysogeny broth (LB, Oxoid Limited, Basingstoke, UK)
was pipetted into a 125 mL Erlenmeyer flask, 90 mL of the water/milk sample was added and
the mixture was inoculated with 1 mL of overnight culture of host bacteria. The flask was
incubated for 18 h at 37 °C. Then the mixture was centrifuged at 6000x g for 30 min at 4 -C
and supernatant was filtered through 0.45 or 0.22 pm filters and tested for the presence of
phages by a spot test on bacterial streaks®. Overnight host bacterial cultures were diluted in
the sterile LB to a final concentration of 107 colony forming units (cfu)/mL and streaks were
made on 2% LB agar plates using a 10 pL loopful of each strain, and air-dried for 10-15 min.
Ten pL of each filtered enrichment sample was applied on each streak. The plates were
incubated at 37 °C for 18 h and phage presence was assessed based on visualization of clear

spots on the bacterial growth®.

13 bacteriophages were identified and studied, of which 6 phage clones belong to the
Siphoviridae family: - vB_GEC_N3, vB_GEC_N5, vB_GEC_N8, vB_GEC_M4, vB_GEC_M5

and vB_GEC_Hi; The Myoviridae family includes 6 clones: vB_GEC_Mg, vB_GEC_Bs,
vB_GEC_NS7, vB_GEC_7A, vB_GEC_B1 and vB_GEC_B3; And the Podoviridae family has
only one phage - vB_GEC_TR. It should be noted that among the phages used in the study,
only this phage (vB_GEC_TR) was found to be a lysogenic or moderate phage.

Each phage was examined for morphological (negative colony and virion structure),
biological (for host bacterial spectrum, temperature and pH resistance), and genetic traits.
When annotating phage genomes, special attention was paid to the identification of genes
that indicated the lysogenic nature of phages. For the phage genome sequence the next

generation sequencing technologies were used 1°
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Picture Ne3

Transmission electron micrographs of bacteriophages used in this study
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Comparative characterization of phages

In order to establish the relationship between the phages used in the study, their genomes

were compared, for which we used the program — Geneious (https://www.geneious.com/). The

layout of the phages on the genetic tree is as follows: They show high similarity to each other
and the phages vB-GEC-B1, vB-GEC-B3, vB-GEC-NS7 and vB-GEC-7A are placed close to
the genetic tree, all four of them are members of the family Myoviridae, genus-
Felixounavirus; Phages vB-GEC-N8 and vB-GEC-N5, both are representatives of the family
Siphoviridae and genus -Tequintavirus. vB-GEC-Hi also belongs to Siphoviridae, united in

the genus - Jerseyvirus, phages vB-GEC-M4 and vB-GEC-MS5 are united in the same genus;

Diagram Nel

Phylogenetic tree showing relatedness between phages used in the study
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Thus, in terms of the relatedness, the phages were arranged in several groups:
1. The group of Felixounaviruses- vB-GEC-B1, vB-GEC-7A, vB-GEC-B3, vB-GEC_NS7.
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2. The group Jerseyviruses from the family Siphovoridae - vB-GEC-Hi, vB-GEC-M4 and vB-
GEC-MS5.

3. The group of Tequinta viruses (T5 -Tequintavirus) -vB-GEC-N5 and vB-GEC-NS8.

4. Genus - Tequatrovirus (T4 phages)- only one phage is representing this group - vB -GEC -
Mg.

5. Genus Viunaviruses - only one phage is the representative of this genus - vB -GEC -Bs.

6. Podoviridae, genus Lederbergvirus, moderate phage - vB -GEC-TR.

Diagram Ne2
Activity of phages used in the study against to the total number of study strains (239 strains)
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Comparison of the spectrum of action of phages used in the study revealed so-called highly
active phages - vB-GEC-B1, vB-GEC -Bs, vB-GEC-B3, vB-GEC-N3, vB-GEC-NS7, vB-GEC-
N8, the activity of which is defined from 60% to 80%. (Diagram Ne2)

Diagram Ne3
Activity of phages used in the study against different serotypes of the study strains
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Interestingly, these phages were found to be more effective against clinical strains (T 90%)
than strains of veterinary origin (~ 70%). It should be noted that most of these strains which
appeared to be sensitive to phages were characterized by multiple antibiotic-resistant (MDR)

profiles. (Diagram Ne3)
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Diagram Ne4

Activity of phages against clinical and veterinary strains
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Conclusions
J From the newly isolated Salmonella specific bacteriophages - 6 belongs to the

Myoviridae family - (vB_GEC_B1, vB_GEC_B3, vB_GEC_Mg, vB_GEC_Bs, vB_GEC_NS7,
vB_GEC_7A), 5 — to the Syphoviridae family - vB_GEC_N5, vB_GEC_N8, vB_GEC_ Hi,
vB_GEC_ M4, vB_GEC_ M5;

. Phages with high activity are as follows - vB-GEC-B1, vB-GEC -Bs, vB-GEC-B3, vB-
GEC-N3, vB-GEC-NS7, vB-GEC-NS8, activity of which was defined as 60% to 80%;
. From 12 newly isolated and characterized phages 11 are lytic (virulent) phages and

only one phage - vB_GEC_ Tr appeared to be moderate (lysogenic);
J The strains that were susceptible to the phages isolated and characterized by us were

mainly S. typhimurium and S. enteritidis serovars and were largely of clinical origin;

. Since all phages show varying degrees of efficacy against;
J 240 antibiotic-resistant Salmonella strains’.
J Since our studies did not reveal any phages to which all strains were resistant and

did not detect any strains to which all phages were inactive, this also indicates the possibility
of using them as prophylactic / therapeutic agents;

J Phages are natural and specific antibacterial agents, which can lyse bacteria
irrespective of their AMR status, whilst leaving the commensal microflora unharmed. This
is one of the main advantages of phages in comparison to antibiotics. The phages tested in
this study showed potential for application in phage therapy against MDR Sa/monella

infections.
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30Oy bobdKGwo Salmonellaspp. - L3)E0BOZ0 BJEIOOMGRIOL 3xdeI3s, 3500
Bglifiogers o 00pMadory0 3exdgbroserol Bggaligds
b0ybs 8535¢000005, gergbg 39390539, 60bm gMAgE083000, Bo®d B33Msdy, Ee3s
b56030dg, 6065 Fsbodzomo
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BLEBHGMSIBH0

33930l BsMAgddo  ImbEs  3obozM®mo, sMmo-GHoxzmowy®o  Salmonella-U
0BMEsGHJOoL  asdmymaxs  Lemdbgombs @ Bodo@mggwmdo,  Bs@Go®s  domo
096G 08035309 9036MB0MEMY0MMH0/ 3N EGHMOSOHO 9900 qd0b,
LYOMEGH030M900Ls s FdGHMOEIA0 WIBYMOL LBO3goL YLD 0MbOBI305BY
©53dbgdmeo AL b3gdBHOmULzm3oolb  (MALDI-TOF MS) Ubsdvowgdoo (White-
Kauffmann-Le Minor scheme). U 958m30w0bqs 40 5653H0d0m3H030609B0ob3H9bEGH™dOL
36OMR00, Bsosbss 35 3eobozmMmo FEs9g00LmM30L 0Ym sdsbslosmgdgwo. 345
Salmonella spp. L35M9EM OBMWOEHOEIB LEdMWMME 330930LMZ0L A5s0MBs 239
9590, LOJoMHM39EMIH, LMTHY0IL WS OMEBEOOWIH.

50b0dbMo 3:megdEool 9EHsdgdols godmygbgdoo dmbs 13 sbowro doddgMomasaols
3o0mygmazs, dsmo  JguHogens  BoMEIMAO0MMO s 39693H03M0  FobsLosMGdgdOL
dobg30m. Bs@M©s 12 gogol 63egmEH0©mMo 056000©g3M:Mmd0l gsd0x36s @
565¢0bB0, GMmIwol LsxgmdzgwBgg dmbEs Fomo 3esllogozs30s s LsboEmabwm
3030l 3530L90M9gd0L oYIBs (30MME9gbEHMEMO, DMI0geO).

900900 9093900L 9565¢00Bds 583965, HMA 12 Gog0sb dbmem® ghmo Gogos 9.9.
bmdogho @opo - VB_GEC_TR, oo g96939903b690s mxsbl Podoviridae; 3500 -
Lederbergvirus. begom ©obs@bhgbo 11 530 3060w qb@n®os, 500 29bmddo s ogbs
6565b0 oBMYgbMdOL 49635306H:MdYOdgE0 396900. 0Lobo 9GBsmYLO39d056 339 39GMRo©
3bmdo, Jglfogerom s Bbgoolibgs Bsame 369356539080 89do35¢ 3064 gbE M
B9390L. 30601 gbGHWO B398 dmMol 6 Myoviridae -l mxsbob Fo®dmIogbgwros -
vB_GEC_B1, vB_GEC_B3, vB_GEC_Mg, vB_GEC_ Bs, vB_GEC_NS7, vB_GEC_7A, b 5
Syphoviridae -l mysbob - vB_GEC_NS5, vB_GEC_NS, vB_GEC_ Hi, vB_GEC_ M4, vB_GEC_
M5. 36535¢06MH03bmgsb0 in vitro ¢gbGgdol Logwmdzgu By sa0bs, ®md vB-GEC-BI,
vB-GEC -Bs, vB-GEC-B3, vB-GEC-N3, vB-GEC-NS7, vB-GEC- N8 950554306 530890l
3969303690056 s om0 dmddggdol B3gdEBHmo AobolsbL3zMs 60% b 80 % dy.
50b0dbMEo 3og9gd0 MBOM 9339dGMOMbo 50dMBBBI6 3erobozmMo 83sdgdol dodstro
(790%), 300069 39¢9O0bsOWMOo (oeBMIMdOL FFH9d0L dodston (T70%). IEsdgdo,
OHMI9d03 I3Mdbmdgmdsl 53¢9bbgb s0b0odbmEro gs3gd0L J0TsMm, JOMOMII,
S. Typhimurium o S Enteritidis bLyH™m35690L 009303600m©b6 s dgEfows
300603160 {o®mMTo3emdOL oberom.
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B39bL 09 PBo@oMgdmM 33935Hg IYMHbMdOm, Fga30de0s ©I39L330sm, GMJ
B93900L,  OMYMOF  ©F53HJO000/©oIbTsEMY b BEH0dOME0IOL  seBHIMbsGOWMwo
153 gdolL  AodmYqbgds IMS3ePMdom  MYHBOLE YOG Salmonella 0bxggd30gd0L
d0dsm  doBobTgfimboeos ©@s  0dgol dmdEgdo.  }vygdo  dMbgdcmO30,
3505wL393058030100  96G0d5JBHIM0MEO 53963 Jd0s,  OHMIGEMs3  9d3  bsMO
9m5b0bmb dsdEgmomwo Mxcmgol woBolio, Jobo sbEH0dOME03M-M7BoLEHIBEH™BdOL
BEAHOGMLOL  B0MBYOZ®.  5FI3EOMMWSE,  IBEH0BOMEH03900LsYIL  goblibgsgzgdom,
903993900 56530056 B0oSBL 56 594969096 30T9bLOEMH F0IOMBEMOSL. B39bo 33eg30L
SN ObYGtelele: d9LPogeroeds 3589005 5h3969L deogo 3393050
39 GHoMgBoLGHIBEGHWwo Salmonella 06339J30930L {obsswdgy LodMAIMMZgEs.

15533560 Lo@Gyggdo: dodEgIMOMBsAGd0, Loedmbaws, d5d@gM0Ydo, BEH0dOME03900L
9035m0) MH9DoLEBHIBEGHMDS.

Brigenenue u nsydenue 6akreprodaros, cnenuuIHsX B oTHOmeHuu Salmonella spp., ¢
MHOXXECTBEHHOH JIeKapCTBEHHOM YCTONYMBOCTBIO H OLIEHKA MX T€PAIleBTHYECKOro

IOTEeHIIMaJIa

Xatyna Maxkanatus, Enena Kaka6agse, Huno I'ppzenumsunu, Hata Bakypaggse, Jlyka
Canukuzgze, Huna Yauumsuian

Corresponding Author: Xaryna Maxkanarus, khatuna.makalatia@geomedi.edu.ge
AGcTpaxkT

B paMxkax mccirejoBaHUS KIVHHYECKUEe HeTU(GOUTHBIE CATbMOHEIIBI OBLIH M30IUPOBAHEI B
Apvenmn u I'pysum wu  useHTHPUIIUPOBAaHBI HAa  OCHOBE  TPAAHMIIMOHHBIX
mukpobuonorudeckux MeronoB 1 MALDI-TOF MS. Otu usonaTer ObUIM JZOIOJIHUTEIBHO
IIPOaHAIM3UPOBAHbl IIyTeM cepoTuIupoBaHusa (cxema Yaiita-Kaybmana-Jle-Munopa) u
olpezieieHbl MX NMPOQUIN YyBCTBUTEIBHOCTH K IIPOTMBOMUKPOOHBIM IpemapaTtaM. Bcero
6510 upeHTHGUIIEPOoBaHO 40 mpoduIeil yCTOHYMBOCTH K aHTHOMOTHUKAM, U3 KOTOPBIX 35
XapaKTepHBHI A1 KIMHUYECKUX MITAMMOB. B KOHEWHOM HTOTe 15 Halllero UCCiaef0BaHusA

6511 0TOOpaHb! U3 345 n30raTOB 238 mramMmoB u3 I'pysuu, Apmenuu u Mpranguu.

Wcmonp3yss 1mITaMMBI 3TOH  KOJUIEKIIMM, BbIeseHO 13 HOBBIX GakTepuogaros,
XapaKTePI/ISYIOH.I;I/IXCH 6I/IO.T[OI'I/I‘-IeCKI/IMI/I 1 TreHeTHN4YeCKNMU OCO6eHHOCT${MI/I. Ha ocuoBanum
IIOJlyYeHHBIX JAHHBIX OBUIM KJIaCCHU(HUIIMPOBAHHEI (Gard U OIpefeseHbl OCOOeHHOCTH HX
KU3HEHHOTO I[WKJIa (BUPYJIEHTHO-IUTUYECKHe, YMepeHHO-JIU30TeHHbIe). AHamu3
pe3yJIbTaTOB  CeKBeHHPOBAHHA  IIOKa3aJ, 4YTO TOJABKO oOauH u3 12 daros,
nneHTUGUIPOBAaHHBIX Kak yMepeHHBIH dar (vB_GEC_ TR), npunasmexur k ceMeHCTBY
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Podoviridae, pox-Laderbergvirus. B To Bpemsa kak gpyrue 11 ¢aroB BupYJIEeHTHBI, OHHU
CBSI3aHBI C XOPOIIO M3BECTHBIMH U OXapaKTePU30BaHHBIMU (araMu, KOTOPbIe UCIIOIb3yIOTCI
B pa3JMYHBIX (AroBBIX IIperapaTax. AHaIW3 WX eHOMOB He BBIABWJI KaKUX-JIUOO T'eHOB,
CBA3aHHBIX C jusoreHueidl. Cpenu BUPYJIeHTHBIX (aroB 6 IpuUHAAIEXaT K CeMeHUCTBY
Myoviridae (vB_GEC_B1, vB_GEC_B3, vB_GEC_MG, vB_GEC_BS, vB_GEC_NS7,
vB_GEC_7A) m 5 - x cemetictBy Syphoviridae (vB_.GEC_N5_ M G G G M,
vB_GEC_N5_,vB_G_G_G_G_M_, vB_GEC_N5_, vB_G_G_G_M_, vB_GEC_N5_, TecrtsI in
vitro nmokasanu, yro daru vB_GEC_BI1, vB_GEC_BS, vB_GEC_B3, vB_GEC_NS7, vB-GEC-
N8 npossuru Beicokyo akTUBHOCTH (0T 60% 10 80%) B OTHOIIEHUY MCCIe[yeMBIX IITAMMOB.
Bri10 mokasaHo, uto ¢aru 60see 3dpGeKTUBHBI IPOTUB KINHUYeCKUX mTaMMoB (+90%), uem
IIPOTUB BeTepUHAPHBIX WTaMMOB (=70%). IllTamMsI, 4yBCTBUTEIBHBIE K STUM (araM, OBLIH B
OCHOBHOM cepoBapamu S.typhimurium u S. Enteritidis ¥ B 0CHOBHOM MMeIOT KIMHUYECKOE
npoucxoxgeHre. OCHOBBIBAsICH Ha HAUIUX MCCIENOBAHUAX, MBI MOXEM CZeJIaTh BBIBOJ, YTO
npuMeHeHUe ($aroB B Ka4eCTBE JOIOJHUTEIBHOTO MHCTPYMEHTA Ui JledeHUsS UH(PEKIU,
BBI3BIBAEMBIX CaJbMOHE/UIAMM C MHOXXECTBEHHOM JIEKaPCTBEHHOM YCTOMYMBOCTHIO,
mpencTaBiasercs mnpaBponozoOHbiM. QParm - 3TO mpuponHble U crenuduYecKue
aHTHOaKTepHaJIbHBIE aTeHTHI, KOTOPble MOTYT JIM3MPOBaTh OAaKTepUM HE3aBUCHUMO OT HX
craryca AMR, He moBpexzasf Ipu 3TOM KOMMEHCAJIBHYIO MHKPO(DIOpy. DTO OZHO U3
TJIaBHBIX IIpeuMyuiecTB ¢aroB mepen aHTHOMoTMKamu. Paru, HuCHBITAHHBIE B 5TOM
WCCIeOBaHUM, IIOKA3ajyd IOTEHIWMAJ [Ji IpUMeHeHus B (aroBoil Tepamuu IIPOTHUB
MHQpEKIUN,  BBI3BIBAEMBIX  CAaJTbMOHE/UIAMH C  MHOXECTBEHHOH  JIeKapCTBEHHOM

YCTOMYHMBOCTBIO.

KirioueBsie cioBa: 6akreprodaru, caIbMOHEIIIBI, 6aKTepUHU, yCTONINBOCTD K aHTHOMOTHKAM.
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