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Abstract: The interest in Acinetobacter continues to rise. One of the main
reasons is the emergence of multi-resistant strains, which cause outbreaks of infection
involving several patients in a ward, in the intensive care unit and in different areas of
the hospital. Many outbreaks of its infection or colonization in surgical, neonatal and
burn intensive care units have been reported, but the epidemiology of these infections
remains unclear.

Aim: To investigate the relationship among the isolates of Acinetobacter bau-
mannii, comparing some of their phenotypic and genetic features.

Material and Methods: A total of 20 Acinetobacter baumanni isolates were
included in the study. 12 strains of Acinetobacter baumannii were obtained within a week
in July 2010, from neonates hospitalized at the paediatric intensive care unit and on the
neonatal ward. Three strains were isolated from neonates at the paediatric intensive care
unit three months ago. All the Acinetobacter baumannii strains were isolated from tra-
cheal aspirates obtained from neonates with infection of the lower respiratory tract. Five
additional Acinetobacter baumannii strains were included in the study as controls. They
were isolated from wound swabs taken from adult patients with wound infection,
hospitalized at the University Traumatology Clinic. Susceptibility of the bacterial
strains to 13 different antimicrobial agents was determined by the disk diffusion method
(Kirby-Bauer). Additional testing of the susceptibility was performed by the VITEK 2
system. RAPD-PCR fingerprinting was carried out using the following primer (5’
GAAACAGCTATGACCATG -3°).

Results: All A. baumannii isolates were multi-drug resistant. Antibiotic suscep-
tibility-testing by the disk-diffusion method and automated VITEK 2 system showed 3
and 2 antimicrobial susceptibility patterns, respectively. RAPD-PCR assay of A. bau-
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mannii strains revealed two different RAPD-fingerprints. All the strains of A. baumannii
isolated within a week in July 2010 from tracheal aspirates taken from neonates in the
paediatric intensive care unit and neonates in the paediatric ward revealed the same
RAPD-fingerprint, as well as 3 strains of A. baumannii isolated from tracheal aspirates
taken from neonates in the paediatric intensive care unit three months ago. 5 strains of
A. baumannii isolated from wound swabs of patients hospitalized at the Traumatology
Clinic revealed a different RAPD-fingerprint.

Conclusion: All the strains of A. baumannii isolated from neonates in the pae-
diatric intensive care unit and paediatric ward were multi-drug resistant. Investigating
the resistance patterns in multi-resistant isolates of Acinetobacter is a useful method
which can predict the strain relationship. This method could be completed by at least
one molecular method, such as the RAPD-PCR technique, which has shown itself to be
a convenient and more reliable in interpreting the strain relationship of the A. baumannii
isolates. Good infection control procedures, including phenotypic and molecular typing
of A. baumannii isolates, are essential for preventing outbreaks of multi-drug resistant
A. baumannii infections in our hospitals.

Key wards: Acinetobacter baumannii, phenotypic relationship, genetic relationship,
resistance patterns, RAPD-PCR fingerprints.

Introduction

Bacteria of the genus Acinetobacter are non-motile, non-fermentative,
aerobic, Gram-negative coccobacilli [1]. Because of the simplicity of their growth
requirements and their high tolerance of environmental conditions, these bacte-
ria are ubiquitous in the environment. As commensal bacteria they are usually
part of the human bacterial flora, but they are also known as opportunistic patho-
gens. In the last decade, they have been increasingly reported as significant
microorganisms involved in various nosocomial infections, including pneumo-
nia, septicaemia, urinary tract infections and wound infections, especially in
patients admitted to intensive care units [2]. A. baumannii is the species most
frequently isolated from patients and the hospital environment [3]. Many
outbreaks of its infection or colonization in surgical, neonatal and burn intensive
care units have been reported. The epidemiology of these infections remains
unclear, because it is ubiquitous and infections may occur on either a sporadic
or an epidemic basis [4].

Extensive use of antimicrobial chemotherapy within hospitals is the
main reason for the increasing number of A. baumannii strains resistant to a
wide range of antibiotics, including broad-spectrum beta-lactams, aminoglyco-
sides and fluoroquinolones [5]. Due to the multiple antibiotic resistance and
frequency of nosocomial infections caused by A. baumannii, these bacteria were
found difficult to treat. These therapeutic difficulties are associated with the abi-
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lity of these bacteria to survive in the hospital environment, thus favouring
transmission between patients, either via human reservoirs or via inanimate mate-
rials [6]. A lot of traditional and molecular typing methods have been used for
epidemiological investigation of outbreaks caused by Acinetobacter spp. [7].
RAPD-PCR is one of the most rapid and simple methods that generate finger-
prints, and it can be applied to detect polymorphism in a wide variety of organisms.

In standard PCR procedure a primer sequence is used specifically to
amplify a known sequence of an organism’s genome. In RAPD-PCR, random
primer sequences may be used in organisms where a specific genome sequence
is not known. Random parts of the organism genome are produced, which are
expected to be identical among related species, and so similar banding patterns
should be produced in gel electrophoresis. This technology is proving to be
quite useful in typing strains of bacteria involved in nosocomial (hospital acqui-
red) outbreaks of infectious diseases [7]. Typing is particularly useful for new
strains arising due to the use of broad-spectrum antibiotics to which certain orga-
nisms develop a resistance. Patients in hospitals settings are generally more sus-
ceptible than the general population to these types of epidemics due to pre- or
post-surgical procedures, skin trauma (burns, wounds), catheterization, and pro-
longed hospitalization.

The aim of our study was to investigate the relationship among the iso-
lates of Acinetobacter baumannii, comparing some of their phenotypic and ge-
netic features.

Materials and methods

A total of 20 Acinetobacter baumannii isolates were included in the
study. 12 strains of Acinetobacter baumannii were obtained within a week in
July 2010. 6 of them were isolated from neonates hospitalized in the paediatric
intensive care unit and 6 strains were from neonates in the neonatal ward, situa-
ted in the same building. 3 strains were isolated from neonates in the paediatric
intensive care unit three months ago (in April 2010). All Acinetobacter bauman-
nii strains were isolated from tracheal aspirates obtained from neonates with
infection of the lower respiratory tract. 5 additional Acinetobacter baumannii
strains were included in the study as controls. They were isolated from wound
swabs taken from adult patients with wound infection, hospitalized at the
University Traumatology Clinic.

All the specimens were cultured on blood agar, under aerobic condi-
tions and at a temperature of 37°C for 24 hours. Isolates were identified as
members of the genus Acinetobacter by Gram staining and biochemical analy-
ses. All the isolates were Gram-negative, non-motile coccobacilli, oxidase nega-
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tive, glucose non-fermentative. They were also confirmed as A. baumannii by
the automated system VITEK 2 (bioMerieux) used at the Institute of Microbio-
logy and Parasitology, Medical Faculty, Skopje, to perform microbial identifi-
cation as well as the antimicrobial susceptibility testing of the isolates.

Susceptibility of the bacterial strains to 13 different antimicrobial agents
was determined by the disk diffusion method (Kirby-Bauer). The following anti-
microbial agents were used at the concentrations indicated : cefixime (5 pg),
ceftriaxone (30 pg), amoxycillin-clavulanic acid (20/10 pg), piperacillin (10
1g), gentamicin (10 pg), ofloxacin (5 pg), ciprofloxacin (5 pg), trimethoprim/-
sulfamethoxazole (25 ng), cefuroxime (30 pg), amikacin (30 pg), imipenem (10
ng), cefepime (30 pg) and piperacillin-tazobactam (100/10 pg). The VITEK 2
system enabled us to prolong the list of antimicrobials wth 5 other antibiotics:
meropenem, tobramycin, minocycline, colistin and rifampicin. Gentamicin and
trimethoprim/sulfamethoxazole were also included in this automated system for
antimicrobial susceptibility testing.

DNA extraction: Bacterial strains were cultured aerobically in Lauria
broth (LB) at 37°C. Two millilitres of overnight culture were centrifuged at
4000 rpm for 20 minutes. The pellet was resuspended in 500 pl of lysis buffer
(10 mM Tris-HCI, 50 mM EDTA, 100 mM NaCl, pH = 8) containing 1% Sodium
lauryl sulfate (SDS) and 0.4 pg/ml of proteinase K. The mixture was incubated
for one hour at 56°C and then for one hour at 100°C. An equal volume of
phenol/chloroform/isoamylalcohol was added to the mixture and centrifuged at
10000 rpm for 10 minutes. The supernatant was added to an equal volume of
chloroform. After being centrifuged at 10000 rpm, the top layer was collected
and DNA was precipitated with two volumes of cold isopropanol at -20°C for
10 minutes. The pellet was obtained by centrifugation for 20 minutes and
washed with 1.5 ml of 70% cold ethanol. Finally, the pellet was resuspended in
100 pl of TE buffer (10 mM Tris-HCI, 1 mM EDTA, pH = 8). 10 ul of the
pellet was used for the RAPD-PCR mixture.

RAPD-PCR: The RAPD-PCR fingerprinting was carried out using one
primer (5° GAAACAGCTATGACCATG -3°). DNA templates were amplified
in a total reaction volume of 50 pl containing: 50 pmol of the primer, 200 uM
of each deoxynucleotide, 1.5 mM MgCl,, 10 mM Tris-HCI (pH = 8.3) and 2.5
U Taq DNA polymerase. Amplification was carried out with denaturation at
94°C for five minutes, followed by 40 cycles according to the following
programme: 94°C for 30 seconds, 40°C for one minute and 72°C for one minute,
plus a final extension of 10 minutes at 72°C to complete partial polymerizations.
12 ul of PCR products stained with ethidium bromide were subjected to electro-
phoresis in 1.5% agarose gels. After electrophoresis, the results were displayed
under UV light. The molecular size of each fragment generated by electropho-
resis was determined by comparison with molecular weight standards running
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simultaneously. The fragments of each strain were compared by visual inspe-
ction. If all the visable bands of 2 isolates were the same distance apart, then the
fingerprints were considered the same. Neither the variations in the intensity of
the bands nor the shapes of the bands were taken into account, according to
some studies [8].

Results

Analysis of antimicrobial susceptibility patterns obtained by the disk
diffusion method showed that all the A. baumannii isolates were multi-drug re-
sistant. All the isolates were resistant to at least 11 tested antimicrobial agents
(cefixime, ceftriaxon, amoxycillin-clavulanic acid, piperacillin, gentamicin, oflo-
xacin, ciprofloxacin, trimethoprim/sulfamethoxazole, cefuroxime, amikacin, imi-
penem, cefepime and piperacillin-tazobactam), as shown in Table 1.

Table 1
Antimicrobial susceptibility of A. baumannii isolates
determined by disk-diffusion method
Antimicrobial susceptibility
of A. baumannii isolates
Antibiotic R 1 S
Number (%) Number (%)  Number (%0)

1. Cefixime 20 (100) 0 0
2. Ceftriaxon 20 (100) 0 0
3. Amoxycillin-clavulanic acid 20 (100) 0 0
4. Piperacillin 20 (100) 0 0
5. Gentamycin 7 (35) 13 (65) 0
6. Ofloxacin 20 (100) 0 0
7. Ciprofloxacin 20 (100) 0 0
8. Trimethoprim/sulfamethoxasole 0 2 (10) 18 (90)
9. Cefuroxime 20 (100) 0 0
10. Amikacin 20 (100) 0 0
11. Imipenem 20 (100) 0 0
12. Cefepime 20 (100) 0 0
13. Piperacillin-Tazobactam 20 (100) 0 0

R — resistant, I — intermediate susceptible, S — susceptible

7 (35%) and 13 (65%) out of 20 A. baumannii strains were resistant and
intermediately susceptible to gentamycin, respectively. Only 2 (10%) out of 20
strains were intermediately susceptible to trimethoprim/sulfamethoxazole and
18 (90%) of them were susceptible to this antimicrobial agent (Table 1).
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These analyses showed 3 antimicrobial susceptibility patterns, as shown
in Table 2.

Table 2
Acinetobacter baumannii antimicrobial patterns
Type of
antimi-
crobial | cpM |CRO |AMC [PIP |G |OFL |CIP |TXS |CFX |AK |IMI |FEP |TZP
pattern
(Number
of strains)
I
2 R R R R |R| R | R I R |R|R|R|R
I
(13)RRRRIRRSRRRRR
I
(5) R R R R|R| R | R | S R |R|R|R|R

CFM - Cefixime; CRO — Ceftriaxone; AMC — Amoxycillin-clavulanic acid; PIP — Pipe-
racillin; G — Gentamycin; OFL — Ofloxacin; CIP — Ciprofloxacin; TXS — Trimetho-
prim/Sulfamethoxazole; CFX — Cefuroxime; AK — Amikacin; IMI — Imipenem; FEP —
Cefepime; TZP — Piperacillin-Tazobactam

The first antimicrobial pattern consisted of 2 (10%) out of 20 Acine-
tobacter isolates which were intermediately susceptible to trimethoprim/sulpha-
methoxazole and resistant to the rest of the 12 antibiotics tested by the disk dif-
fusion method. 13 (65%) of 20 the strains were intermediately susceptible to
gentamicin, susceptible to trimethoprim/sulfamethoxazole and resistant to the
rest of the 11 antibiotics and they belonged to the second antimicrobial pattern.
5 (25%) out of 20 strains which were susceptible only to trimethoprim/sulfo-
methoxazole and resistant to the rest of 12 antibiotics were included in the third
antimicrobial pattern.

A total number of 15 A. baumannii strains from the first and the second
antimicrobial patterns were isolated from tracheal aspirates taken from neonates
hospitalized in the paediatric intensive care unit and neonates in the paediatric
ward. 5 A. baumannii isolates, which belonged to the third antimicrobial pat-
tern, were isolated from wound swabs taken from adult patients hospitalized at
the Traumatology Clinic.

The VITEK 2 automated system showed that all the strains were sus-
ceptible to: tobramycin, minocyclin, colistin, rifampicin, trimethoprim/sulfame-
thoxazole and intermediately susceptible to meropenem. 7 (35%) and 13 (65%)
of the 20 A. baumannii strains were resistant and intermediately susceptible to
gentamicin, respectively (Table 3).
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Table 3
Antimicrobial susceptibility obtained by VITEK 2 system
Antimicrobial susceptibility of A. baumannii
isolates determined by VITEK 2 system
Antibiotic R | S
Number (%) Number (%) Number (%)
1. Gentamicin 7 (35) 13 (65) 0
2. Meropenem 0 20 (100) 0
3. Tobramycin 0 0 20 (100)
4. Minocyclin 0 0 20 (100)
5. Colistin 0 0 20 (100)
6. Rifampicin 0 0 20 (100)
7. Trimethoprim/sulfamethoxasole 0 0 20 (100)

R - resistant, I — intermediate susceptible, S — susceptible

These analyses showed 2 antimicrobial susceptibility patterns of A.
baumannii isolates tested by the VITEK 2 system (Table 4).

Table 4

Antimicrobial pattern obtained by VITEK 2 system
Antimicrobial  pattern | | o | o | Min | Col | Rif | TXS
(Number of strains)
i (13)] 1 I S S S S S
il 7] R I S S S S S

G — Gentamycin; Mer — Meropenem; Tob — Tobramycin; Min — Minocyclin; Col —
Colistin; Rif — Rifampicin; TXS — Trimethoprim/Sulfamethoxazole

5 (71.3%) out of 7 A. baumannii strains with the second antimicrobial
pattern were isolated from adult patients hospitalized at the Traumatology
Clinic and 2 (29.9%) of them, together with the 13 A. baumannii strains with
the first antimicrobial pattern, were isolated from neonates hospitalized in the
paediatric intensive care unit and the paediatric ward.

RAPD-PCR assay of A. baumannii strains revealed two different
RAPD-fingerprints as shown in Fig. 1. All the strains of A. baumannii isolated
within a week in July 2010 from tracheal aspirates taken from neonates in the
paediatric intensive care unit and neonates in the paediatric ward revealed the
same RAPD-fingerprint designated as fingerprint A. 3 strains of A. baumannii
which were isolated from tracheal aspirates taken from neonates in the paedia-
tric intensive care unit three months ago revealed the same RAPD-fingerprint
A. 5 strains of A. baumannii isolated from wound swabs of patients hospitalized
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at the Traumatology Clinic revealed a different RAPD-fingerprint, designated
as fingerprint B.

bp

Figure 1 — Acinetobacter baumannii RAPD-PCR fingerprints
RAPD-PCR patterns. Lanes: 1-7 represent RAPD — PCR fingerprint A; lanes 8 and 9
represent RAPD — PCR fingerprint B; MW: DNA size marker 100 bp

Discussion

Hospital-acquired infections caused by multiple resistant Gram—nega-
tive bacilli have been a problem over the last 20 years. An increasing incidence
of resistant members of the Enterobacteriaceae family involved in nosocomial
infections was observed following the therapeutic introduction of newer broad-
spectrum antibiotics in hospitals. A remarkable increase in the importance of
strictly aerobic Gram-negative bacilli was observed including Pseudomonas
aeruginosa, Stenotrophomonas maltophila and Acinetobacter spp [1].

The Acinetobacter isolates used in our study belonged to the species A.
baumannii and were multi-drug resistant. All of them revealed 100% resistance
to at least 11 antibiotics. This presented a huge ability for Acinetobacter to
acquire resistance genes and cause serious infections in humans.

Despite the increasing frequency of multiple resistant Acinetobacter
isolates, many clinicians still do not take sufficient care about the importance of
these bacteria in hospitals. Acinetobacter baumannii is dangerous because it has
no fastidious growth requirements and it is able to grow at various temperatures
and in pH conditions.Thus it can persist in moist and dry conditions in the
hospital environment, contributing to its transmission. the combination of this
fact with its intrinsic resistance to many antimicrobial agents, enables these
bacteria to spread very easily in hospitals [9]. Similar to our observations, two
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separate studies report that all A. baumannii isolates were resistant to cefixime,
amoxicillin-clavulanic acid, amikacin, imipenem, piperacillin, tazobactam and
sensitive to rifampicin, minocyclin and colistin [10, 11], emphasizing the low
clinical value of the last antibiotic because of its toxicity.

Testing antimicrobial susceptibility by disk diffusion method could show
minor variations in the results, as in two A. baumannii isolates which were
detected as intermediately susceptible to trimethoprim/sulfamethoxazole. The
same isolates revealed good susceptibility to trimethoprim/sulfamethoxazole by
the VITEK 2 system. These minor variations could be frequently observed among
isolates tested by the disk diffusion method only. The VITEK 2 system is a
more precise method for antimicrobial susceptibility testing and enables us to
make clear our doubtful results. The resistance of 7 A. baumannii strains to gen-
tamicin indicates that they contain plasmids with genes encoding adenyltran-
spherases or acetyltranspherases. Antimicrobial susceptibility patterns may be
suitable as a screening method in epidemiological investigations, but requires
confirmation by complementary techniques. RAPD-PCR fingerprinting has a
particular significance in the epidemiological tracing because of the nature of
RAPD profiling, which depends on DNA analyses. RAPD typing is more con-
servative and stable than typing based on plasmid profiles. Plasmids cannot be
used as DNA templates by arbitrary primers, so that plasmid-free and plasmid-
containing strains usually display the same fingerprint.

Based on RAPD-PCR analyses, all 12 A. baumannii strains isolated
within a week in July 2010 as well as 3 A. baumannii strains isolated 3 months
ago revealed the same RAPD fingerprint. This finding suggests a high epide-
miological relatedness among all these 15 strains. There is a high probability
that one and a unique strain of A. baumannii is the cause of low respiratory tract
infections in neonates in the paediatric intensive care unit and neonates in the
paediatric ward, as a result of their transmission between these two places.
Detection of the same RAPD fingerprint of the A. baumannii strains isolated 3
months ago emphasized the high probability that the same strain has circulated
for this period of time and suggests that this strain could be an endemic strain of
A. baumannii in this setting.

Molecular typing by RAPD-PCR of 5 A. baumannii strains isolated
from patients hospitalized in the Traumatology Clinic revealed a different
RAPD fingerprint. This finding proved that these 5 strains belong to a comple-
tely different strain of the species A. baumannii and that RAPD-PCR is a pre-
cise molecular method which can make a differentiation between the strains
from the same species.

In the present study, the issued antibiotic profiles were associated with
RAPD-PCR profiles of A. baumannii. This provided evidence for using more
advanced molecular typing methods for tracing and predicting A. baumannii
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resistance to antibiotics. In fact, traditional methods for recognizing and typing
Acinetobacter have often lacked sufficient reproducibility, typeability and dis-
criminatory powers [12]. Antimicrobial susceptibility patterns may be suitable
as screening methods in epidemiological studies, but they need to be confirmed
by more precise and complementary techniques.

Conclusion

All strains of A. baumannii isolated from neonates in the paediatric
intensive care unit and paediatric ward were multi-drug resistant, suggesting the
wide spread of A. baumannii resistance to many antimicrobials. The RAPD-PCR
technique was more reliable in interpreting the phenotypic and genetic relation-
ship of the A. baumannii isolates. Good infection control procedures, including
phenotypic and genetic typing of A. baumannii isolates, are essential for preven-
ting outbreaks of multi-drug resistant A. baumannii infections in our hospitals.
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Pesume

OEHOTUIICKA UTEHETCKA ITIOBP3AHOCT HA U30JATUTE
HA ACINETOBACTER BAUMANNII

TpajkoBcka-JTokuk E., Korescka B., Kagranynesa A., Jankocka I'.,
Mupuescka I'., Ilerposcka M., [Ianosckn H.

Hnciuuiiyiti 3a muxkpobuoaozuja u iiapauitionozuja,
Meouuyuncku ¢axyaitieini, Yrusep3auiteii ,,Ce Kupua u Mettioouj*,
Ckoiije, P. MaxeooHuja

AmncTtpakT: Bo mocinegHuTe BacceTMHA FOAWHM MHTEepecoT 3a Acineto-
bacter konTuHyHpaHo ce 3roneMmyBa. EfHa off TIaBHUTE MPUYMHE € TI0jaBaTa Ha
MYJTHPE3UCTEHTHH COEBU, KO MOXKAT fla Mpein3BUKaaT MH(EKIMI 1ITO Ce LIMpaT
KaKoO ENUJeMHN U KOU BKIIy4yBaaT MOBEKe MalMeHTH Off efleH Ofjell, NallueHTH
Ha MHTEH3MBHA Hera 1 Ha pa3jInyHu MecTa BO OOJHULIUTE.

I]ea: Ja ce mcnmra moBp3aHOCTa MoMely coeBuTe Ha Acinetobacter, kom-
napupajKu HEKOM Off HUBHHUTE (DEHOTHIICKH ¥ TEHETCKM KapaKTEPUCTUKHY.

Maiuepujan u meiioou: Bo cryaujata 6ea BKIydeHHn BKynHO 20 u3onaTu
Ha Acinetobacter baumannii. Bea no6uenu 12 u3onaT BO TEKOT Ha eHA HEENA Of
jymu 2010 ropuHa, Off HOBOPOACHUNIHbA XOCIUTAIA3APAHN HA ONEIIOT 32 WHTCH-
3MBHA Hera M HEOHATAJHUOT OJfIeNl MpH YHUBEP3UTETCKATa KIMHUKA 3a M-
jaTpuja, a 3 m3omatu Gea OOMEHM Off MCTHOT Offie] 3a MHTEH3WBHA HEra, TPH
Mecerm npetxopHo. Curte coeBn Ha Acinetobacter baumannii 6ea m3ommpanu of
TpaxejaJlHN aclupaTH, 3€MEHH Off HOBOPOACHUMIbA CO MH(EKINN HA OIHUOT
pecnmpaTopeH Tpakt. JonomHuTenHN 5 m301aTh Ha Acinetobacter baumannii 6ea
BKJIYYEHN KaKO KOHTPOJIHH coeBu. Tue Gea n3onmpaHn off 6prceBH Off paHH 3eMEHH
07l BO3PACHM MAalMEeHTN CO NH(UINPAHN PaHU HA Y HUBEP3UTETCKaTa KIMHAKA 32
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Tpaymartonoruja. Kaj cure n3osnatu Oellle MCIUTaHA HUBHATa OCETIMBOCT KOH 13
pa3NuYHA aHTUMHUKPOOHHM CpEfiCTBAa CO IMOMOII Ha AUCK-TU(MY3MOHHOT METOJ
(Kirby-Bauer). OceTnuBocTa Ha McTHTe M3onatu Geme ucnuraHa u co VITEK 2
cucteMoT. Op cute u3onaTtu Oemie ekcrpaxupana reHomcka [JTHK koja motoa
Oele KOpUCTEHA Kako Kanal Bo MoJeKyJaapHuoT Metof, RAPD-PCR co ynorpeba
Ha pajmeport (5> GAAACAGCTATGACCATG -3%).

Pesyaitiaiuu: Cure coeBu Ha A. baumannii 6ea mynrupesucteHTHH. [1pn
TeCTHpamke Ha OCETIMBOCTAa HAa UCIUTYBAHUTE M30JIaTU KOH AHTUOMOTHIU CO
mucK-Tudy3uoHNOT MeTof 6ea oouenu 3, a co VITEK 2 cucremot Gea modueHu 2
pesucrorpama. McrmryBameTo Ha coeute Ha A. baumannii co RAPD-PCR mokaka
ABa pasnuuHu RAPD-cpunrepnpunra. Cure coeBu Kou 6ea M30JUPAHUA BO TEKOT
Ha caMoO efiHa HefeJa Of jy/id, Off TpaxejalHi acCHUpaTH Ha HOBOPOACHUMEHA Off
WHTEH3WBHA HETa ¥ HOBOPOJEHYNba Ha HEOHATAHUOT Ofiie]l IPH Y HUBEP3UTET-
cKaTa KJIMHUKa 3a NefujaTpuja, oKaxkaa UCT RAPD-(UHrepnprHT, KaKo U TPHUTE
COEBH Off TPaxejallHi acIpaTy Ha HOBOPOJIEHUNIba Off IHTEH3MBHA Hera JOOUEeH!
Tpu Mecenm nperxopHo. ITerre n3omatu Ha A. baumannii mo6uenn of YHuBEp3u-
TeTcKaTa KJIMHKKA 32 TpayMaToNIOrHja okaxaa pasnuieH RAPD-¢uHrepnpusT.

3akayuox: Cure coeBu Ha A. baumannii m3ompanHu Off HOBOPOEHUMHHATA
Ha MHTEH3WBHA Hera M HEOHATAJHHUOT Offie]l IpX Y HUBEP3UTETCKaTa KIMHIKA 32
nepujaTpuja Gea MynTHpe3ucTeHTHH. OBa yKaXyBa Ha IIMPEHC HA PE3NUCTEH-
[MjaTa NCTOBPEMEHO KOH NOBeKE aHTHUMHKPOOHM CpEJICTBa Kaj COeBHTE Ha A.
baumannii Ha YHuBep3nuTeTcKaTa KIMHMKA 3a HeawjaTpuja. McmuryBameTo Ha
pesucrorpamMu Kaj MYJITHPE3NCTEHTHHTE mM30iaTh Ha Acinetobacter e xopucen
MeTOJ{ KOj MOKe /1a ja IpeABUAM HOBp3aHOocTa Ha coeBuTe. OBOj METO OU MOXKeET
Ja ce HaJONOJIHY co OapeM efHa MoJieKyJlapHa TeXHUKa, Kako mTo ¢ RAPD-PCR,
Koja ce Mmokaa Kako IMOCUTYpHa BO HHTEPIPETHPAKHETO Ha MMOBP3aHOCTa Ha coe-
BuTe Ha A. baumannii. MepkuTe 3a cripoBefiyBame Ha fo6pa KOHTpoJa Ha HH(EK-
IIUY, BKITYYYBajKH 'l (PEeHOTUNU3NPAHETO U TEHETCKOTO THIIN3UPAKhEe Ha COCBUTE
Ha A. baumannii, ce HeomxomHM 3a clpedyBame Ha CMUAEMHUCKHUTE HH(QEKIWH,
IpeAu3BUKAHNU Off MyJITHPE3UCTEHTHH coeBH Ha A. baumannii Bo GonHuIuTE.

Kayunn 360opoBm: Acinetobacter baumannii, ¢eHoTHICKa MOBpP3aHOCT, T€HETCKA
NIOBp3aHoCT, pe3ucrorpamu, RAPD-PCR ¢uHrepnpuHTH.
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