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Introduction

Aim. To study ESBL phenotypes, as well as to identify individual genotypes of B-lactamases
and to study their prevalence among clinical strains of Enterobacteriaceae collected from
children with congenital heart diseases. Methods. Clinical strains of Enterobacteriaceae were
studied in order to determine their susceptibility to antibiotics, using an automated system,
before genotyping resistance determinants using multiplex PCR. Results. During the period
of the study, 10.9 % of ESBL-positive isolates were found among clinical strains of
Enterobacteriaceae. Most ESBL-producing strains (33.3 %) were Klebsiella pneumoniae.
Most strains producing extended-spectrum B-lactamases were isolated from the respiratory
tract and accounted for 83.3 %. Conclusions. An experimental study provided new data as
regards the prevalence of ESBL-producing genetic resistance determinants within the
Enterobacteriaceae family, and their role in the development of complications. For the first
time in Ukraine, we performed genotyping Multiplex PCR-based genotyping tests of ESBL-
positive isolates. The study showed diagnostic value of molecular biological methods in
identifying resistance determinants of microorganisms.

Keywords: antibiotic resistance, -lactam antibiotics, Enterobacteriaceae, ESBL, PCR,
genotyping

sociated infections. The rapid evolution of
bacterial resistance among Enterobacteriaceae

Acquired antibiotic resistance of the to the beta-lactam class of antibiotics has
Enterobacteriaceae represents globally esca- reached epidemic proportions [1]. The back-
lating problem in treatment of healthcare-as- ground component of this growing resistance
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is the expression of enzymes known as ex-
tended-spectrum B-lactamases (ESBL) by a
bacterial cell. These enzymes are generally
defined as beta-lactamases and confer bacte-
rial resistance to penicillins, first-, second-,
third-generation cephalosporins and to az-
treonam, but not the carbapenems and
cephamycins [2].

Widespread use of these groups of antibio-
tics has led to the expansion of B-lactamase-
encoding genes in Enterobacteriaceae like
TEM, CTX-M, and SHV which can be en-
coded on mobile genetic elements, including
plasmids and transposons that also often en-
crypt adventive resistance genes including
multiple classes of antibiotics [3].

Risk factors for ESBL infection develop-
ment are patient’s age, prolonged in-hospital
stay and previous stay at an intensive care unit
(ICU) stay, prior use of antibiotics, and in-
dwelling devices such as urinary catheters,
central venous catheters, tracheostomy, and
endotracheal tubes [4].

ESBL-related hospital infections are associ-
ated with negative outcomes for patients, re-
sulting in prolonged hospital stay, increased
hospitalization / inpatient costs, and increased
morbidity rates [2]. The main driver of this
increased morbidity is insufficient antibiotic
therapy. So, early monitoring of groups of
surgical patients who are at risk for infection
by ESBL-producing bacteria is crucial for a
choice of antibiotic treatment strategy and
important point for infection spread control.

Modern data indicate a growing prevalence
of ESBL’s isolated from different patient
groups globally [5-10]. However, neither sin-
gle- nor multicenter studies have been con-
ducted on ESBL-related hospital infections in

Ukraine. The resistance is determined by the
expression of bla genes belonging to blatgy,
blagyy, and blacrx.y genes family. To date,
CTX-M enzymes are characterized as the most
clinically important groups of ESBLs, which
is followed by SHV- and TEM-derived ESBLs.
The blarpy, blagyy, and blacrx genes are
responsible for production of evolutionarily
relative enzymes — TEM f-lactamases, SHV
p-lactamases, and CTX-M f-lactamases, re-
spectively. To date, there are about 100 de-
rivatives of TEM-1 enzymes; 185 new
B-lactamases of the TEM family have been
reported worldwide, while only ninety-three
variants are responsible for production of
ESBLs. According to data reported recently,
among one hundred seventy-two types of SHV
family of enzymes, forty-five were represented
as extended-spectrum beta-lactamases. The
CTX-M family includes more than sixty en-
zymes (http: //www.eucast.org/clinical break-
points).

Multiple molecular typing methods, inclu-
ding PCR-based assays, have been developed
for detection and identification of the growing
number of blagy,, blagyy and blacrx. genes.
Though, there is still limited scientific data on
epidemiology of ESBL spread in the Ukraine.
To the best of our knowledge, this is the first
study on the molecular epidemiology and an-
timicrobial susceptibilities of ESBL-producing
Enterobacteriaceae among surgical patients in
Ukraine.

The purpose of this study was to explore
feasibility of simultaneous identification of
blargy, blagyy and blactx genes by multi-
plex PCR detection in a series of clinical
isolates of Enterobacteriaceae with previ-
ously characterized ESBL phenotype, to im-
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plement routing monitoring of ESBL-
producing Enterobacteriaceae strains at the
Ukrainian Children’s Cardiac Center (Kyiv,
Ukraine), to determine predominant genotypes
among ESBL-producing Enterobacteriaceae
strains.

Materials and Methods

All study strains were selected based on the
screening tests for the detection of ESBL-type
enzymes. The isolates were collected from
clinical specimens of patients hospitalized at
the Ukrainian Children’s Cardiac Center
(Kyiv, Ukraine) during the period from
January to December, 2015. The isolates were
recovered from various clinical specimens,
mostly tracheal discharges, throat swabs,
wounds, urine and blood. The majority of the
collected strains were obtained during cardiac
surgery in 704 patients representing different
regions of Ukraine. The average age in the
studies was 128 + 106.5 days (0 days to
1 year) (Table 1).

The ESBL phenotype of the bacterial strains
was determined by the VITEK 2 GN cards and
the automated identification system (bioMeri-
eux, France) in accordance with internal SOPs
and manufacturer’s protocols.

Testing of antibiotic susceptibility and
ESBL determination

Susceptibility of clinical isolates to B-lactams
(ampicillin, cefazolin, cefuroxime, cefepime,
ceftriaxone, imipenem, and meropenem) and
to ciprofloxacin, amikacin, ofloxacin, levo-
floxacin, tobramycin, and trimethoprim / sul-
famethoxazole was tested by using AST-N076
cards and the automated VITEK 2 system.
Susceptibility was interpreted according to the
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European Committee on Antimicrobial
Susceptibility Testing (EUCAST) recommen-
dations (http://www.eucast.org/clinicalbreak-
points). Thirty Enterobacteriaceae strains in-
cluding twenty-two strains of K. pneumoniae,
four strains of E.coli, and four strains of other
Enterobacteriaceae from hospitalized patients
were found to be ESBL producers. The pre-
sence of ESBL phenotype was confirmed by
VITEK 2 automated system.

DNA isolation

Purified DNA from overnight bacterial cultures
was isolated using the QIAGEN DNeasy
Blood and Tissue Kit (Catalog# 69504) and
NucleoSpin® Blood QuickPure kit
(MACHEREY NAGEL, Germany). Qualitative
analysis of DNA was performed by electro-
phoresis in 1 % agarose gel with 0.5 % TBE
buffer (Tris-Borate-EDTA).

Multiplex PCR amplification

Multiplex PCR-based genotyping tests were
conducted on thirty ESBL-positive isolates
(Table 1) including twenty-two strains of K.
pneumoniae, four strains of E.coli, and four
strains of other Enterobacteriaceae (Entero-
bacter cloacae, Serratia marcescens and
Klebsiella oxytoca).

For genotyping tests, we used sequence
primers-pair and technique of multiplex PCR,
with some modifications, described previous-
ly [11].

Primer-pair sequences (bla-SHV.SE/AS;
TEM-164.SE and TEM-165.AS; universal
CTX-M-U1/U2) used in the multiplex PCR
and assay PCR amplicon sizes are given in
Table 2. The reaction mixtures contained
1x PCR buffer, 200 uM dNTP, 0.5 unit of Taq
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Table 1. Overview of all strains, identified bla genes, and resistance phenotypes

Name of Oricin | Rei Multiplex PCR Resistance phenotype to non-p-lactam Active B-lactam
the strain | — o | ReBION blacrsn| blargw | blagyy antibiotics antibiotics
1. K1 R Kv + + AMKR | TOBR | CIPR | OFXR

2.Kl1 w Kv + + OFXR | SXTR | MEM,IMP
3.Kl1 R Zap + MEM,IMP

4. Kl R Kv + SXTR | MEM,IMP
5.Kl R Lv + + MEM,IMP

6. Kl R Vol + + + AMKR | TOBR SXTR | MEM,IMP
7.Kl1 R Zh + AMKR | TOBR | CIPR | OFXR

8. Kl bl Zh + AMKR | TOBR | CIPR | OFXR

9.Kl R Don + MEM,IMP,FEP,CTM
10. K1 R Vol + AMKR | TOBR MEM,IMP

11. Kl R K + + AMKR | TOBR | CIPR | OFXR | SXTR

12. K1 R Iv + + AMKR | TOBR MEM,IMP

13. Kl bl Dn + + AMKR | TOBR | CIPR | OFXR | SXTR

14. Kl ur Od + + AMKR | TOBR | CIPR | OFXR | SXTR | MEM,IMP

15. Kl oth Vol + AMKR | TOBR MEM,IMP

16. Kl R Vin + + +

17.K1 R Vin + + MEM,IMP

18. Kl R Vol + AMKR | TOBR MEM,IMP

19. Kl R Kv + CIPR | OFXR MEM,IMP

20. K1 R Don + AMKR | TOBR MEM,IMP

21. Kl R Kv + + MEM,IMP

22. Kl R Vin + + MEM,IMP
23.Kl.o R Zh + + AMKR | TOBR | CIPR | OFXR

24.E R Kv + CIPR MEM,IMP
25.E R Lv + + CIPR MEM,IMP

26. E R Kv + MEM,IMP
27.E R Od + CIPR | OFXR MEM,IMP

28. En R Lv + + MEM,IMP

29. S R Zh + MEM,IMP
30.S R Kv MEM,IMP,FEP,CTM

Strains: Kl: Klebsiella pneumoniae, Kl.o: Klebsiella oxytoca; E: E. coli; En: Enterobacter cloacae; S: Serratia marcescens,
Antibiotics: AMK-amikacin, TOB-tobramycin, CIP-ciprofloxacin, OFX- ofloxacin, SXT-trimethoprim / sulfamethoxazole,
MEM-meropenem, IMP-imipenem, FEP-cefepime, CTM-cefuroxime;

Origin: R - respiratory, bl - blood, ur - urine, w - wound, oth - other;

Region: Kv - Kyiv, Lv - Lviv, Od - Odessa, Don - Donetsk, Dn - Dnipro, Zh - Zhytomyr, Vol - Volyn, Vin - Vinnytsia, Zap -
Zaporizhia, Iv - Ivano-Frankivsk
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polymerase (Roche, Germany), 10 pmol/ul of
each gene-specific primer and 1 pl of DNA
solution in a final volume of 10 pl. PCR am-
plification conditions were as follows: initial
denaturation step at 95 °C for 15 min; 30 cy-
cles of denaturation at 94 °C for 30 s, anneal-
ing at 60 °C for 30 s, extension at 72 °C for
2 min, followed by a final extension step at
72 °C for 10 min.

PCR amplicons were separated electropho-
retically in 2 % (w/w) agarose gel containing
0.5 pg/ml ethidium bromide (Sigma Aldrich,
USA) and 0.5 % TBE buffer and visualized
with «DOC-Print VX2» (Vilber Lourmat)
system.

Results and Discussion

In this study, we examined the prevalence of
ESBL producing Enterobacteriaceae and car-
ried out molecular characterization and anti-
microbial susceptibility testing of clinical
samples from patients during their admission
to the cardiac hospital.

ESBL-producing Enterobacteriaceae were
obtained from clinical specimens of patients
representing different regions of Ukraine
(30.0 % were from Kyiv, 13.3 % were from
Zhytomyr, 13.3 % were from Volyn, 10.0%
were from Lviv, 10.0% were from Vinnytsa,
6.6 % were from Odessa, 6.6 % were from

Table 2. Primers used in multiplex PCR amplification

Donetsk, 3.3 % were from Ivano-Frankivsk,
3.3 % were from Zaporizhia and 3.3 % were
from Dnipro) hospitalized at the Ukrainian
Children’s Cardiac Center (Kyiv, Ukraine).

During the study period, total of 30 (10.9 %)
ESBL-producing Enterobacteriaceae were
isolated. The demographic profile of the stu-
died population was summarized. It shows that
56.6 % (n = 17) of ESBL-positive samples
were collected from male patients and 43.3 %
(n=13) of samples were from female patients
(Table 1). Among the isolates, K. pneumoniae
(33.3 %, n = 22) was prevalent ESBL-
producing bacteria, ESBL-phenotype of E. coli
accounted for 13.3 % (n =4), and other ESBL-
producing Enterobacteriaceae accounted for
13.3 % (n =4). These pathogens were isolated
from a variety of clinical samples, respiratory
system — 83.3 % (n = 25), blood — 6.6 %
(n = 2), and others — 10.0 % (n = 3).

In our study, the main ESBL producers were
found to be K. pneumoniae and E. coli and
other species, which is consistent with previ-
ously published results [9, 14, 15], overall part
of ESBL-producing pathogens among Entero-
bacteriaceae strains was substantially lower
(10.9 %) than that reported in other studies in
other geographical regions [14, 15] and high-
er than reported in other hospital-associated
infection studies [11, 13]. The majority of

Amplicon size in bp. Origin of references

Primer name Primer sequence (5°-3")
bla-SHV.SE atgcgttatattcgectgtg
bla-SHV.AS tgctttgttattcgggccaa
TEM-164.SE tcgecegceatacactattctcagaatga
TEM-165.AS acgctcaccggctccagatttat
CTX-M-U1 atgtgcagyaccagtaargtkatggc
CTX-M-U2 tgggtraartargtsaccagaaycagcgg

747 [11, 12]

445 [11]

593 [11,13]
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these infections were due to E. coli rather than
Klebsiella pneumoniae, as described in the
non-transplant literature in many cases and as
was observed in our study. However, during
screening of 1065 patients at the UCLA
Medical Center who had undergone heart or
lung transplantation between 1996 and 2010,
the incidence of ESBL-related infections in
these groups appeared to be 2.2 %, 5.5 %, and
10.7 % of patients, respectively [13]. It can be
explained by methodological differences in the
measured prevalence levels, difference in age
groups of patients and time-depended distribu-
tion of resistance.

In this study, the respiratory tract was the
major source of ESBL-producing isolates, fol-
lowed by the blood and other sampling media.
Similar findings have previously been reported
for the ICUs at hospitals in Mexico, India and
Qatar where the major source of ESBL-
producing isolates were the respiratory tract

and blood [9, 16, 17]. However, in other geo-
graphical regions, urine and blood were re-
ported as the major source of ESBL-producing
bacteria [6, 12].

The antibiotic susceptibilities of ESBL-
producers are presented in Table 1. Among K.
pneumonia strains expressing ESBL activity,
high levels of resistance to ampicillin (100 %),
cefazolin (100 %), ceftriaxone (100 %), cefu-
roxime (100 %), and cefepime (95.7 %) were
observed. Tested strains of K. pneumoniae
were susceptible to imipenem (69.6 %) and
meropenem (69.6 %). All E. coli ESBL-
positive strains were resistant to ampicillin
(intrinsic resistance), cefazolin, cefuroxime,
ceftriaxone, and cefepime. Furthermore,
ESBL-positive E. coli strains were highly sus-
ceptible to meropenem (100 %) and imipenem
(100 %). Additionally, other Enterobacteriaceae
ESBL-positive strains were completely resis-
tant to ampicillin, cefazolin, and cefuroxime.

Table 3. Susceptibility of Enterobactetiacae ESBL-positive strains (n=30)

Antibiotic Klebsiella pneumonia E. coli Other Enterobacteriacea

R 1 S R 1 S R I S

AMP ampicillin 100 0 100 0 100 0
CZO cefazolin 100 0 100 0 100 0
CXM cefuroxime 100 0 100 0 100 0
CRO ceftriaxone 100 0 100 0 50 50
FEP cefepime 95,7 43 0 100 0 50 50
IMP imipenem 30,4 69,6 0 100 0 100
MEM meropenem 30,4 69,6 100 0 100
AMK amikacin 56,5 8,7 34,8 100 25 75
TOB tobramycin 56,5 8,7 34,8 100 25 75
CIP ciprofloxacin 34,8 13 52,2 75 25 25 75
LVX levofloxacin 34,8 43 60,9 50 50 25 75
OFX ofloxacin 39,1 60,9 25 75 25 75
Sﬁ;ﬁ;ﬂﬁ;&gw 348 | 43 | 609 | 100 0 0 100
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High activity against other Enterobacteriaceae
was shown by ceftriaxone (50 %), cefepime
(50 %), imipenem (100 %), and meropenem
(100 %) (Table 3).

Our epidemiological data show a dramatic
increase in antimicrobial resistance. Additio-
nally, more and more studies show continuous
evolution of resistance to f-lactams and other
groups of antibiotics in the bacteria of the
Enterobacteriaceae tamily [6-16, 18, 19].

The constant increase of simultaneous re-
sistance to various classes of antibiotics sig-
nificantly reduces the possibility of therapeutic
treatment of infections caused by ESBL-
producers [6-10, 12, 14, 15, 18]. That promp-
ted us to analyze the level of resistance among
ESBL-positive tested strains.

ESBL-producers revealed high resistance
to antibiotic groups other than B-lactams. The
results of our study are in line with some
global reports [17, 20]. Our analysis showed
a significant degree of ESBL-positive K.
pneumoniae resistance to such antibiotics as
ofloxacine, levofloxacin, trimethoprim/sulfa-
methoxazole and ciprofloxacin. The percent-
ages of resistant strains were, respectively,
60.9 %, 60.9 %, 60.9 %, and 52.2 %. E. coli
ESBL-positive strains appeared to be resistant
to such antibiotics as ciprofloxacin (75 %),
levofloxacin (25 %), and ofloxacine (25 %)
(Table 3).

ESBL-positive strains showing simultane-
ous resistance to -lactamases and antibiotics
of other groups are defined as multidrug-resis-
tant strains [1, 2]. Global spread of multidrug-
resistant strains as an etiological factor of in-
fections is described in numerous reports [1—
21]. Characteristic location of genes respon-
sible for resistance is the reason contributing
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to the prevalence of this phenomenon. Genes
encoding B-lactamases are often located in
mobile genetic elements such as plasmids, al-
lowing horizontal transfer of these genes be-
tween bacteria of Enterobacteriaceae species
and non-fermenting bacteria [3].

In Enterobacteriaceae, resistant genes re-
sponsible for resistance to different groups of
antibiotics are often located on the same plas-
mids in a close neighborhood and, thus can be
transmitted at the same time to other bacte-
ria [21].

The ESBL-producing pathogens identified
by phenotypic methods were also analyzed by
using PCR methods. Of 30 ESBL isolates,
6.6 % harbored multiple b/a genes simultane-
ously and the prevalence of blatpy, was as high
as 70.0 %, followed by blagyy at 46.6 %, and
blactx. at 46.6 %. The majority of the TEM-
positive isolates were K. pneumoniae (81.8 %),
E. coli (50.0 %), and other Enterobacteriaceae,
(33.1 %); however, all CTX-M and SHV pos-
itive isolates were K. pneumoniae (50.0 % and
59.0 % respectively). Furthermore, all three
bla genes (TEM, SHV, and CTX-M) were
detected in only 9.0 % of K. pneumoniae iso-
lates, while two genes (SHV/CTX-M) were
present in 9.0 % of K. pneumoniae, with TEM/
CTX-M being present in 22.5 % of K. pneu-
moniae and TEM/SHV being detected in
45.5 % of K. pneumoniae, and 33.3 % in oth-
er Enterobacteriaceae isolates (Table 1,
Fig. 1).

Conclusions

Compared with previous data from other geo-
graphical regions, our study shows relatively
low prevalence (10.9 %) of ESBL-producing
Enterobacteriaceae. Though lower than in
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other countries and regions, our results suggest
that there is sufficient global infection burden
to warrant public health interventions. Notably,
majority of isolates were multi-drug resistant
and belonged to TEM plasmid-type. The emer-
gence of TEM producing Enterobacteriaceae
isolates is of major concern and necessitates
further control and research in this area. As
meropenem shows good activity against these
ESBL producers, it should be restricted for
managing patients with suspected Gram-
negative bacterial infections with ESBL pro-
duction. Additionally, antimicrobial control
and early detection by active surveillance in
combination with effective infection monito-
ring programs and methods are key steps for
reducing or controlling the spread of ESBL-
positive hospital-acquired infections in
Ukraine.
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Fig. 1. Electropherogram analysis of
multiplex PCR amplified products.

1 — DNA molecular weight marker;
2-7,9 — Klebsiella pneumoniae; 8 —
Enterobacter cloacae; 10 — Klebsi-
ella oxytoca; 11 —blank, 12 — control
strain- Klebsiella pneumonia ATCC
700603.
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Jocaimxenns mramiB Enterobacteriaceae,

mo npoaykywtsb BJIPC, i BuaisieHi 3 kaiHiYHUX
3pa3kiB y aiTeil 3 BpO/:KeHUMH BaJaMH cepls

3 101I0MOI 010 MyJibTUILIeKCHOI TIJIP.

I'. B. ®inonenko, O. C. Tamanaes, /. JI. Kupuk,
H. O. Kosanenko, I. M. Cropoxox, A. O. Caslamanina

Meta. Buuntn dpenornnu BJIPC 1 inentudikariro o0-
paHUX TeHOTUIIB (-JaKramas 1 4acToTy IX MONIMPEHHS
cepel KITHIYHUX TaMiB Enterobacteriaceae, BUNIICHUX
y ziTeil 3 BpomkeHrMH Basiamu cepipt. Mertonu. [Tpose-
JIEHO JOCIIKEHH KIIHIYHUX TaMiB Enterobacteriaceae
3 METOI0 BM3HAYEHHSI 1X YyTJIMBOCTI JI0 aHTHOIOTHKIB 3
BUKOPHUCTAHHSAM aBTOMAaTHYHOI CUCTEMH 1 3 TOJAJIBIINM
TGHOTHUITYBaHH;M JIETePMiHAHT PE3UCTCHTHOCTI METOIOM
mynsTHITIeKcHON [TJIP. Pe3yabraTu. 3a 1ocimipKyBaHui
Tiepiox cepen KIHIYHUX mTaMiB Enterobacteriaceae 6yio
BusiBiieHo 10,9 % BJIPC-nozutnBHEX i305sTiB. [TepeBak-
Hy Oumpmricts mramis, npoxynentis BJIPC — 33,3 %
ckiamu Klebsiella pneumoniae. Hait0inpma KUTbKICTh
LITaMiB-TIPOIYLICHTIB B-JaKTaMa3 PO3LIMPEHOTO CIIEKTPY
niii Oy’no BHAUICHO 3 PECHipaTOpHOrO TPAKTY 1 CKIIAJIO
83,3 %. BucHoBku. ExcriepuMeHTanbHe TOCITIHKEHHS
JIaJI0 HOBI IaHi MPO MOIMPEHHS TEHETHYHHX JICTePMiHaHT
PE3UCTEHTHOCTI poauHu Enterobacteriaceae, o Tpomy-
kytoTb BJIPC 1 ixHr0 posb B po3BUTKY yCKiaaHeHb. Pobora
MPOJIEMOHCTPYBaJIA JJIarHOCTHYHY [IHHICTh MOJICKYJISPHO-
OlooriyHUX MeTomiB Juist ineHTH]iKaii JeTepMiHaHT
PE3UCTEHTHOCTI Y MIKpPOOPraHi3MiB.

Kamo4ioBi ciaoBa: AHTHOIOTHUKOPE3UCTCHTHICTD;
B-nmakramui antudioTHKM; eHTepodakrepii; BJIPC; TTJIP;
TCHOTHUITYBaHHS

HUccnenoBanune mrammoB Enterobacteriaceae,
KkorTopbie npoayuupywt BJIPC, Beige/ieHbIX n3
KJIMHUYECKHX 00pa3loB y JeTeil ¢ BPOXKIEHHBIMU
MOPOKAMM Cepala ¢ MOMOIIbI0 MYJIbTUIIEKCHO
e

I'. B. ®mionenko, A. C. Tamanaes, . JI. Kupux,
H. O. Kosanenko, 1. H. Cxopoxog,
A. A. CanamanuHa

Heas. M3yunts ¢penorunu BJIPC u naeHTH)UKAIITIO
M30paHHBIX TCHOTHUIIOB -71aKTamMa3 U YacTOTy UX Pacipo-
CTpaHCHUS Cpely KIMHWYCCKHUX IITaMMOB Enferobacte-
riaceae, BRIICIICHHBIX Y IETEH C BPOXKIEHHBIMHI TIOPOKAMH
cepaa. Metonsl. [IpoBeneHs! vcce10BaHusl KIIMHUYE-
CKUX IITaMMOB Enterobacteriaceae ¢ 1ICIbIO ONPEICTICHUS
WX 9yBCTBUTEIBHOCTH K aHTHOHMOTHKAM C UCITOJIh30BaHHU-
€M aBTOMaTUIeCKOH CHCTEMBI 1 C TTOCIISTYFOIITIM TeHOTH-
NUPOBAHUEM ACTCPMUHAHT PEZUCTCHTHOCTU METOIOM
MynsTuriekcHoi TP, Pesyabrarsl. 3a uccnemxyemMslit
TIEPHO]] CPEIH KITMHUYECKUX ITaMMOB Enterobacteriaceae
0b110 BoIsBICHO 10,9 % BJIPC-10I0KUTEIBHBIX H30JISTOB.
[peBanupyrolee OONBIIMHCTBO ITAMMOB, ITPO/YLICHTOB
BJIPC — 33,3 % cocraBunu Klebsiella pneumoniae.
HanborpIiee KoIM4IecTBO IITaAMMOB-TIPOTYTIICHTOB [3-JIaK-
Tama3 PacIIMPEHHOTO CIEKTPa ISHCTBHUS OBLIO BBIIEIICHO
C peCnparopHOro Tpakra u coctaBuiio 83,3 %. BeIBoabI.
DKCIEPUMEHTAITLHOE UCCIICIOBAHHE TAJIO HOBBIC JTaHHBIC
0 pacIpOCTpPaHEHUH TCHETUYCCKUX NETCPMHHAHT PE3H-
CTEHTHOCTH B ceMelcTBe Enferobacteriaceae, KOTOpbIe
nponyuupytot BJIPC u ux Mecra B pa3BUTHH OCIIOKHEHHUH.
Pabota mpomeMoHCTpHpOBaia HAarHOCTHYECCKYIO IICHHOCTh
MOJIEKYIIIPHO-ONOTOTHUECKIX METOIOB TS MICHTHU(DHKA-
IUun JAETEPMHUHAHT PE3UCTCHTHOCTH Y MUKPOOPTaHU3MOB.

KnmoueBble ¢J10Ba: AHTHOMOTUKOPE3UCTCHTHOCTB,
[B-makTamMHBIE aHTHOMOTHKH, dHTEepoOakTepuu, bJIPC,
[P, reHoTHUIIIpPOBAHUE.
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