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Abstract:

In Irag and globally, the increasing prevalence of carbapenem-resistant Acinetobacter
baumannii (CRAB) is a serious public health concern. This article examines clinical
and soil isolates of CRAB from Baghdad. Seventy-three clinically confirmed CRAB
isolates were obtained from various sources, along with 17 soil isolates from
Baghdad. The isolates were identified and their antibiotic resistance determined using
the VITEK Il system. Molecular identification of the isolates carried out using 16S
rRNA and blaOXA-51 genes. According to PCR results, all clinical and soil isolates
carry the DblaOXA-51 carbapenem resistance gene as a housekeeping gene.
Carbapenem susceptibility testing of the clinical isolates showed that 52 isolates
(71.23%) were imipenem-resistant, and 54 isolates (73.97%) were meropenem-
resistant. In contrast, nine soil isolates (52.94%) were resistant to imipenem, and ten
isolates (58.82%) were resistant to meropenem. Over all, a significant proportion of
clinical and environmental Acinetobacter baumannii isolates are resistant to
carbapenems. This suggests the need to update guidelines regarding the use of these
antibiotics in healthcare facilities to prevent the development of resistance. The rate of
antibiotic resistance in Acinetobacter baumannii isolates as well as, their sources of
infection requires further investigation.

Keywords: Acinetobacter baumannii, carbapenems, blaOXA-51, Beta-lactam, 16S
rRNA.
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Introduction:

Acinetobacter baumannii is one of the most common causes of

hospital-acquired infections. It is an obligate aerobic, Gram-negative,
non-motile, rod-shaped bacterium. Its risk in hospitals is heightened due
to a combination of its virulence and high antibiotic resistance (Morris et
al.,2019; Shelenkov et al.,2023). The World Health Organization has
classified Acinetobacter baumannii as a high-priority bacterial pathogen.
Infections caused by this bacterium include urinary tract infections,
meningitis, bacteremia, respiratory tract infections, wound infections, and
surgical site infections (Anwer.,2024). In addition to hospitals, these
bacteria can be found in the human environment, such as moist soil,
ponds, water treatment plants, wastewater, and in humans, animals, and
food products. These environmental strains often possess antibiotic
resistance mechanisms, including carbapenems and broad-spectrum beta-
lactamases (ESBLs), and thus may constitute important environmental
reservoirs of resistance elements that can evolve into clinically relevant
strains (Wong et al.,2017; Mussa and Abdul-Latif.,2024).Real concern
about Acinetobacter baumannii as a dangerous pathogen, particularly in
wounds, emerged after the 2003 US invasion of Iraq, especially among
wounded soldiers and civilians, following reports of a "hidden enemy"
they called Iragibacter (Dewachi.,2019).
The second part is explaining the parts of the research as it can be divided
into introduction and the main job, the methodology, the results, the
discussion and all parts that are significant for the research and the
researcher will mention them.

Penicillins, cephalosporins, carbapenems, and monobactams are targets
of resistance in Acinetobacter baumannii via beta-lactamase. Because
beta-lactams mimic their substrates, they bind to penicillin-binding
proteins. Beta-lactams that inhibit these proteins disrupt cell wall
metabolism. Due to their structural similarity to a class of polypeptides
found in peptidoglycan, they inhibit peptide translocation, the final stage
of peptidoglycan synthesis. Based on sequence patterns and differences in
hydrolysis mechanisms, beta-lactamases that catalyze the hydrolysis of
beta-lactam antibiotics can be classified into four classes: A, B, C, and D
(Sauvage et al.,2008; Tooke et al.,2019). Acinetobacter baumannii
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exhibits broad-spectrum resistance to antibiotics through chromosomally
transgenic genetic components and possesses the ability to survive for
extended periods on hospital surfaces and many medical devices (Abdul-
Latif and Mussa ., 2025). The resistance of Acinetobacter baumannii to
carbapenems and penicillin is attributed to class A beta-lactamases.
Through point mutations, these beta-lactamases can develop broad-
spectrum activity against antibiotics or a narrow spectrum. Extended-
spectrum beta-lactamases (ESBLs), on the other hand, are capable of
degradation and can be inhibited by clavulanic acid. Furthermore,
plasmids and other mobile genetic components contribute to their
widespread dissemination among Gram-negative bacteria (Ghafourian et
al.,2015; Kyriakidis et al.,2021). Also, class D beta-lactamases, also
known as carbapenem-degrading class D beta-lactamases (CHDLS) or
oxyslinases (OXA), are class A and C beta-lactamases that are serine-
dependent. Furthermore, clavulanic acid, sulbactam, and tazobactam do
not typically block class D beta-lactamases (Antunes and Fisher.,2014).
blaOXA-51, blaOXA-23, blaOXA-24, blaOXA-58, blaOXA-143, and
blaOXA-235 are among the many blaOXA genes. Both chromosomes and
plasmids contain the genes that encode these enzymes. Furthermore,
previous research has shown that overexpression of OXA-23 or OXA-51 is
the main cause of carbapenem resistance in clinical isolates of
Acinetobacter baumannii (Wong et al.,2019). In this article, and as a
result of the increasing resistance of Acinetobacter baumannii to
antibiotics, a comparison was made between clinically obtained isolates
and soil isolates of Acinetobacter baumannii in terms of their resistance
to carbapenems antimicrobials.

2. Martial and methods:

2.1 Isolates collection:

Ninety-six clinical source samples representing respiratory tract
infections, urinary tract infections, and bacteremia were collected, and 73
clinical isolates were confirmed as Acinetobacter baumannii.
Additionally, 17 isolates were confirmed out of 40 samples collected
from the soil surrounding hospitals. Soil samples were collected from the
root zone at a depth of 15-30 cm from seven random locations within
hospitals in Baghdad. One gram of soil sample was dissolved in 9 mL of
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sterile distilled water. One mL of the resulting solution was then diluted
in another 9 mL of sterile distilled water to prepare a 1072 soil dilution.
Sequential dilutions (1072, 1072, 1073, 10~*, 10~°) were repeated. We took
0.1 ml of soil dilution (1073-107°) and cultured it on CHROM® agar as a
selective medium for Acinetobacter baumannii, along with blood agar
and MacConkey agar (Omolola.,2007).

2.2 ldentification the isolates:

The isolates were identified using biochemical tests« including catalase,
oxidase, citrate consumption tests, and IMVIC tests, in addition to using
the VITEK 2 system with an ID-Gram negative bacteria card (ID-GNB).
In addition, the isolates were molecularly identified using 16S rRNA and
blaOXA-51 by DNA extraction and conventional polymerase chain
reaction, and the PCR products were analyzed using agarose gel
electrophoresis.

Table (1): Sequences of primers used in this study.
Name Sequence 5°-3° References

16SrRNA | F:5-CAGCTCGTGTCGTGAGATGT-3 (Higgins et

R: 5-CGTAAGGGCCATGATGACTT-3 al.,2004).
blaOXA-51 | F: 5 TAATGCTTTGATCGGCCTTG-3" (Joshi et al.,2017).
R:5-TGGATTGCACTTCATCTTGG-3

2.3 Antibiotics susceptibility test:

The antibiotic susceptibility test card AST-N222 (ASTC) is used in the
integrated VITEK Il system to measure the minimum inhibitory
concentration (MIC) of isolated bacteria. The card has 64 slots and can
accommodate between 18 and 20 antibiotics. According to the
manufacturer's instructions, the device monitors changes in turbidity
caused by bacterial growth.

2.5 Statistical analysis:
Microsoft® Excel 2016 used to analyze the data for current study.
3. Results and Discussion:
3.1 isolates detection
Conventional polymerase chain reaction (PCR) was used to detect the
16S rRNA gene, which is useful for classifying the species of
Acinetobacter baumannii, and to confirm the identity of the studied
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isolates using the VITEK Il system (Lee et al.,2014). (Figure 1) shows
the PCR amplification sizes (150 base pairs). PCR is a reliable method
for identifying this bacterium in clinical laboratories compared to other
methods (Esaa et al.,2016). According to the results, 90 (66.17%) soil and
clinical isolates of Acinetobacter baumannii were confirmed out of a total
of 136 isolates.

1300 bp

Figure (1): Fragmentation of the 16S rRNA gene of Acinetobacter
baumannii samples on a 1.5% agarose gel resembling the tracks of
the PCR products consisting of 150 base pairs.

On the other hand, the results of the polymerase chain reaction (PCR)
showed that clinical and soil samples of Acinetobacter baumannii
bacteria carry the blaOXA51 gene, a key gene often responsible for
carbapenem resistance, as shown in (Figure 2).

38858"'-—-—---—--
200 bp
100 bp

Figure (2): The amplification of the bla-oxa51 gene of Acinetobacter
baumannii samples was fractionated on a 1.5% agarose gel
electrophoresed Lines resemble 353 bp PCR products.
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Clinical and soil isolates of Acinetobacter baumannii were examined in
this study using the VITEK Il system. Although biochemical systems like
VITEK Il are affected by culture conditions, they are among the most
widely used phenotypic techniques for identifying Acinetobacter species
(Wang et al.,2014). Acinetobacter baumannii can also be identified using
a number of genetic techniques, as demonstrated in this study, due to the
limitations of phenotypic methods. One of the most common genetic
techniques for identifying bacterial species isolated from environmental
or clinical sources, such as Acinetobacter baumannii, is 16S rRNA gene
sequencing (Lee et al.,2014). In this study, 16S rRNA PCR was crucial
for identifying Acinetobacter baumannii isolates, particularly those
isolated from soil.

3.2 Carbapenem susceptibility:

Clinical and soil isolates showed high resistance to carbapenems. Of
the 73 confirmed clinical isolates, 52 (71.23%) were resistant to
imipenem and 54 (73.97%) to meropenem. In contrast, 9 (52.94%) of the
17 soil isolates were resistant to imipenem and 10 (58.82%) to
meropenem, as shown in (Figure 3).
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Figure (3): Carbapenem susceptibility using Vitek2, clinical and soil
isolates of Acinetobacter baumannii.
Regarding other beta-lactam antibiotics, clinical isolates showed near-
complete resistance to ceftriaxone, with 66 out of 73 isolates (90.41%)
exhibiting resistance. For ampicillin-sulbactam, significant resistance was
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observed among clinical isolates, with 61 isolates (83.56%) showing
resistance. Soil isolates also exhibited resistance to ceftriaxone, with 14
out of 17 isolates (82.35%) showing resistance, and to ampicillin-
sulbactam, with 11 isolates (64.70%) showing resistance, as illustrated in
(Figure 4).
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Figure (4): Sensitivity ratio to Ceftriaxone and Ampicillin-sulbactam
using Vitek 2 for clinical and soil isolates of Acinetobacter baumannii.

Carbapenems are essential antibiotics in the treatment of severe
hospital-acquired infections (HAI) and patients with multidrug-resistant
(MDR) bacteria, particularly Acinetobacter baumannii. However, the
increasing number of carbapenem-resistant bacteria worldwide poses a
significant health threat (Nguyen et al.,2021). Multidrug resistance
(MDR) has been commonly documented among Acinetobacter species in
previous research. A 2022 study in Baghdad revealed that nearly half of
the isolates exhibited resistance to imipenem. The ability of
Acinetobacter baumannii to develop broad-spectrum antibiotic resistance
may be influenced by its relatively low permeability to antibiotics and the
accumulation of numerous resistance genes resulting from repeated
exposure to environmental factors (Rheama and Ibrahim.,2022).

These resistance factors mentioned above may have contributed to the
high prevalence of carbapenem resistance in the isolates studied in this
research, with resistance rates reaching alarming levels in both soil and
clinical isolates. An lIragi study published 12 years earlier, found that
68.57% of Acinetobacter baumannii isolates were resistant to imipenem
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and meropenem, a similarly high percentage (Hamed.,2014). Similarly,
another study showed that clinical isolates exhibited high resistance to
meropenem and imipenem, at 92.31% and 96.15%, respectively, with low
sensitivity to these antibiotics in soil isolates (Hassan and Khider.,2020).
The prevalence of these carbapenem-resistant bacteria among hospital
staff, patients, and the general public is determined by the bacteria's
ability to grow on medical equipment and hospital infrastructure.
Outbreaks caused by carbapenem-resistant bacteria have been
documented in civilian hospitals in the USA, Canada, South America,
Europe, Africa, the Middle East, Southeast Asia, and Australia (Hamidian
and Nigro.,2019).

Given the limited number of soil isolates in this study and their source
within the hospital environment, the transfer of resistance genes is likely
due to severe contamination of the hospital environment with
Acinetobacter baumannii. A previous study indicated that 30% of the soil
isolates were meropenem-resistant (Kadham.,2022). It is also noteworthy
that sources reporting the prevalence of antibiotic-resistant Acinetobacter
baumannii in soil in general, and in hospital garden soils in particular, are
scarce, although previous studies have indicated that hospital wastewater
and medical waste are frequently contaminated with this type of bacteria
(Dekic et al.,2020). CRAB infection rates have been found to reach up to
50% in large referral hospitals in South and Southeast Asia, particularly
in intensive care units.Furthermore, hospital wastewater provides a
suitable environment for this bacterium and a potential pathway for its
spread to the environment (such as soil). This poses a serious risk to
human health (Mecik et al.,2024).

The current study demonstrated a high rate of resistance to other
antibiotics in both clinical and soil isolates. This poses a growing risk,
given the resistance of these isolates to a wide range of available
antibiotics. Previous studies indicated that 91.6% of isolates were
resistant to ceftriaxone, which is consistent with the findings of the
current study. In recent years, World Health Organization (WHO) reports
have highlighted the need for new antibiotics for 12 pathogens, including
Acinetobacter baumannii (Mohammed et al.,2022). Acinetobacter
baumannii is considered a reservoir of resistance genes in hospitals, and
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the results of this study confirm this belief. The wide variety of antibiotic
uses, both experimental and therapeutic, in hospitals is likely the reason
for the high rates of resistance found in this study. Multidrug-resistant
strains arise as a result of this selective pressure, and these strains may
produce genes that encode resistance mechanisms. This may explain the
presence of resistant isolates in the environment and outside hospital
walls (Perez et al.,2007; Hanifah et al.,2011; Mohammed et al.,2022).

4. Conclusion:

Acinetobacter baumannii is a major opportunistic pathogen. One
possible explanation for its ability to cause prolonged outbreaks is its ease
of dispersal in the environment, allowing it to infect or colonize patients
and survive for several days. According to this study, a significant
proportion of clinical and soil isolates of Acinetobacter baumannii
exhibited antibiotic resistance.

5. Recommendations:

New guidelines on antibiotic use in healthcare facilities are needed to
prevent the development of antibiotic resistance. Antibiotic use must be
rational. Environmental control must also be implemented consciously
through proper waste and wastewater management, particularly from
hospitals, and by taking measures such as thorough handwashing and
equipment sterilization to stop the spread of Acinetobacter baumannii in
hospitals. The level of antibiotic resistance in isolates of this bacterium
and the identification of sources of contamination and infection require
further research.

6. References:

Abdul-Latif, R. M., & Mussa, A. H. (2025). Bioactivity of Rhizospheric
Acinetobacter baumannii Siderophore Combined with Antibiotics Against
Lower Respiratory Tract Pathogenic Bacteria. Nature Environment and
Pollution Technology, 24(S1), 285-291. iginal Research Paper
https://doi.org/10.46488/NEPT.2024.v24i51.021

Antunes, N. T., & Fisher, J. F. (2014). Acquired class D f3-

lactamases. Antibiotics, 3(3), 398-
434.https://doi.org/10.3390/antibiotics3030398

August (2026) en 1054 anubuVldapillalsa d=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536


https://doi.org/10.3390/antibiotics3030398

amubullaujalialsaalaan
P- ISSN: 3007-3650 E- ISSN: 2706-8536 43 maiicsall dzaladl — dpciludl) 4y ) 4418
Journal of the College of Basic Education  Vol.32 (N0.138) 2026, pp.1046-1058

Anwer, R. (2024). Molecular epidemiology and molecular typing methods of
Acinetobacter baumannii: An updated review. Saudi Medical Journal, 45(5),
458. doi: 10.15537/smj.2024.45.5.20230886

Dekic, S., Hrenovic, J., Durn, G., & Venter, C. (2020). Survival of extensively-
and pandrug-resistant isolates of Acinetobacter baumannii in soils. Applied soil
ecology, 147, 103396.https://doi.org/10.1016/].apsoil.2019.103396

Dewachi, O. (2019). Iragibacter and the Pathologies of Intervention. Middle
East Report, 290.

Esaa. R., Naji, E., Awayid, H.S., Al-Kadmy, I.M.S . (2016). Comparison of
three diagnostic methods for Acinetobacter baumannii hospitals. Advances in
Environmental Biology 10(8); 87-93.

Ghafourian, S., Sadeghifard, N., Soheili, S., & Sekawi, Z. (2015). Extended
spectrum beta-lactamases: definition, classification and epidemiology. Current
Issues in molecular biology, 17(1), 11-22.DOI:
http://dx.doi.org/10.21775/cimb.017.011

Hamed, S. L. (2014). Detection of insertion sequence isabal among clinical
isolates of Carbapenems-resistant Acinetobacter baumannii. Al Mustansiriyah
Journal of Pharmaceutical Sciences, 14(1), 128-135.DOl:
https://doi.org/10.32947/ajps.v14i1.137

Hamidian, M., & Nigro, S. J. (2019). Emergence, molecular mechanisms and
global spread of carbapenem-resistant Acinetobacter baumannii. Microbial
genomics, 5(10), e000306.https://doi.org/10.1099/mgen.0.000306

Hanifah, Y. A., Yusof, M. Y. M., & Thong, K. L. (2011). Antimicrobial
susceptibility profiling and genomic diversity of multidrug-resistant
Acinetobacter baumannii isolates from a teaching hospital in

Malaysia. Japanese journal of infectious diseases, 64(4), 337-
340.https://doi.org/10.7883/yoken.64.337

Hassan, P. A., & Khider, A. K. (2020). Correlation of biofilm formation and
antibiotic resistance among clinical and soil isolates of Acinetobacter
baumannii in Irag. Acta Microbiologica et Immunologica Hungarica, 67(3),
161-170.DOI: https://doi.org/10.1556/030.66.2019.026

Higgins, P. G., Wisplinghoff, H., Stefanik, D., & Seifert, H. (2004). Selection
of topoisomerase mutations and overexpression of adeB mRNA transcripts
during an outbreak of Acinetobacter baumannii. Journal of antimicrobial
chemotherapy, 54(4), 821-823.https://doi.org/10.1093/jac/dkh427

Joshi, A., Kostiuk, B., Rogers, A., Teschler, J., Pukatzki, S., & Yildiz, F. H.
(2017). Rules of engagement: the type VI secretion system in Vibrio

August (2026) en 1055 anubuVldapillalsa d=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536


https://doi.org/10.15537/smj.2024.45.5.20230886
https://doi.org/10.1016/j.apsoil.2019.103396
http://dx.doi.org/10.21775/cimb.017.011
https://doi.org/10.32947/ajps.v14i1.137
https://doi.org/10.1099/mgen.0.000306
https://doi.org/10.7883/yoken.64.337
https://doi.org/10.1556/030.66.2019.026
https://doi.org/10.1093/jac/dkh427

amubullaujalialsaalaan
P- ISSN: 3007-3650 E- ISSN: 2706-8536 43 maiicsall dzaladl — dpciludl) 4y ) 4418
Journal of the College of Basic Education  Vol.32 (N0.138) 2026, pp.1046-1058

cholerae. Trends in microbiology, 25(4), 267-279.

DOI: 10.1016/j.tim.2016.12.003 External Link

Kadham, Z. A. A. K. (2022). Detection of gyrA and parC Genes in Clinical
Acinetobacter Baumannii Isolates. Al-Mustansiriyah Journal of Science, 33(4),
57-62.DOI: https://doi.org/10.23851/mjs.v33i4.1188

Kyriakidis, I., Vasileiou, E., Pana, Z. D., & Tragiannidis, A. (2021).
Acinetobacter baumannii antibiotic resistance mechanisms. Pathogens, 10(3),
373.https://doi.org/10.3390/pathogens10030373

Lee, M. J., Jang, S. J., Li, X. M., Park, G., Kook, J. K., Kim, M. J., ... & Moon,
D. S. (2014). Comparison of rpoB gene sequencing, 16S rRNA gene
sequencing, gyrB multiplex PCR, and the VITEK2 system for identification of
Acinetobacter clinical isolates. Diagnostic microbiology and infectious

disease, 78(1), 29-34.https://doi.org/10.1016/j.diagmicrobio.2013.07.013
Mecik, M., Stefaniak, K., Harnisz, M., & Korzeniewska, E. (2024). Hospital
and municipal wastewater as a source of carbapenem-resistant Acinetobacter
baumannii and Pseudomonas aeruginosa in the environment: a

review. Environmental Science and Pollution Research, 31(36), 48813-
48838.https://doi.org/10.1007/s11356-024-34436-X

Mohammed, S. H., Ahmed, M. M., Abd Alameer Abd Alredaa, N., Haider Abd
Alabbas, H., Mohammad Ali, Z. D., Abed Al-Wahab, Z. Z., ... & Yahya Abid
Zaid, N. (2022). Prevalence of Acinetobacter species isolated from clinical
samples referred to Al-Kafeel Hospital, Irag and their antibiotic susceptibility
patterns from 2017-2021. Iranian Journal of Medical Microbiology, 16(1), 76-
82.

Morris, F. C., Dexter, C., Kostoulias, X., Uddin, M. I., & Peleg, A. Y. (2019).
The mechanisms of disease caused by Acinetobacter baumannii. Frontiers in
microbiology, 10, 1601. https://doi.org/10.3389/fmicbh.2019.01601

Mussa, A. H., & Abdul-Latif, R. M. (2024). Evaluation of antibiofilm activity
for siderophore produced from rhizospheric Acinetobacter baumannii against
of some respiratory tracts bacteria. Journal of the College of Basic

Education, 30(124), 11-24.DOI: https://doi.org/10.35950/cbej.v30i124.11591
Nguyen, M., Joshi, S.G.(2021). Carbapenem resistance in Acinetobacter
baumannii, and their importance in hospital-acquired infections: a scientific
review. Journal of applied microbiology;131(6):2715-38.
https://doi.org/10.1111/jam.15130

Omolola, O.(2007). The isolation of Pseudomonas aeruginosa from septicsore
using some biological tests.International Journal of Food Safety, 13:188-190.

August (2026) en 1056 anubuVldapillalsa d=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536


https://doi.org/10.1016/j.tim.2016.12.003
https://doi.org/10.23851/mjs.v33i4.1188
https://doi.org/10.3390/pathogens10030373
https://doi.org/10.1016/j.diagmicrobio.2013.07.013
https://doi.org/10.1007/s11356-024-34436-x
https://doi.org/10.35950/cbej.v30i124.11591
https://doi.org/10.1111/jam.15130

amubullaujalialsaalaan
P- ISSN: 3007-3650 E- ISSN: 2706-8536 43 maiicsall dzaladl — dpciludl) 4y ) 4418
Journal of the College of Basic Education  Vol.32 (N0.138) 2026, pp.1046-1058

Perez, F., Hujer, A. M., Hujer, K. M., Decker, B. K., Rather, P. N., & Bonomo,
R. A. (2007). Global challenge of multidrug-resistant Acinetobacter

baumannii. Antimicrobial agents and chemotherapy, 51(10), 3471-

3484 .https://doi.org/10.1128/aac.01464-06

Rheama, E. E., & Ibrahim, S. A. (2022). Detection of PgaABCD proteins in
biofilm producing Acinetobacter baumannii isolates. Al-Mustansiriyah Journal
of Science, 33(5), 78-87.https://doi.org/10.23851/mjs.v33i5.1320

Sauvage, E., Kerff, F., Terrak, M., Ayala, J. A., & Charlier, P. (2008). The
penicillin-binding proteins: structure and role in peptidoglycan

biosynthesis. FEMS microbiology reviews, 32(2), 234-
258.https://doi.org/10.1111/].1574-6976.2008.00105.x

Shelenkov, A., Akimkin, V., & Mikhaylova, Y. (2023). International clones of
high risk of acinetobacter baumannii—Definitions, history, properties and
perspectives. Microorganisms, 11(8),
2115.https://doi.org/10.3390/microorganisms11082115

Tooke, C. L., Hinchliffe, P., Bragginton, E. C., Colenso, C. K., Hirvonen, V.
H., Takebayashi, Y., & Spencer, J. (2019). B-Lactamases and B-Lactamase
Inhibitors in the 21st Century. Journal of molecular biology, 431(18), 3472-
3500. https://doi.org/10.1016/j.jmb.2019.04.002

Wang, J., Ruan, Z., Feng, Y., Fu, Y., Jiang, Y., Wang, H., & Yu, Y. (2014).
Species distribution of clinical Acinetobacter isolates revealed by different
identification techniques. PloS one, 9(8),
€104882.https://doi.org/10.1371/journal.pone.0104882

Wong, D., Nielsen, T. B., Bonomo, R. A., Pantapalangkoor, P., Luna, B., &
Spellberg, B. (2017). Clinical and pathophysiological overview of
Acinetobacter infections: a century of challenges. Clinical microbiology
reviews, 30(1), 409-447. https://doi.org/10.1128/cmr.00058-16

Wong, M. H. Y., Chan, B. K. W., Chan, E. W. C., & Chen, S. (2019). Over-
expression of IS Abal-Linked intrinsic and exogenously acquired OXA type
carbapenem-hydrolyzing-class D-3-Lactamase-encoding genes is key
mechanism underlying Carbapenem Resistance in Acinetobacter

baumannii. Frontiers in microbiology, 10,
2809.https://doi.org/10.3389/fmich.2019.02809

August (2026) en 1057 anubuVldapillalsa d=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536


https://doi.org/10.1128/aac.01464-06
https://doi.org/10.23851/mjs.v33i5.1320
https://doi.org/10.1111/j.1574-6976.2008.00105.x
https://doi.org/10.3390/microorganisms11082115
https://doi.org/10.1016/j.jmb.2019.04.002
https://doi.org/10.1371/journal.pone.0104882
https://doi.org/10.1128/cmr.00058-16
https://doi.org/10.3389/fmicb.2019.02809

amubullaujalialsaalaan
P- ISSN: 3007-3650 E- ISSN: 2706-8536 43 paiiesal) dzaladl — Al 4y il Als
Journal of the College of Basic Education  Vol.32 (N0.138) 2026, pp.1046-1058

b A0 (e g AU S 5 9 (a yod essd) S 5l (o el ) LS g Lo (135 e
.Mday 2 Acinetobacterbaumannii

Gl palidiua

s (CRAB) i &I 4a glidl A, baumannii LSy af yiall LY asy
Al &Y e 53 padl A baumanni @Y e Gn AL s3a )l Aalal) dAaall (38
e 17 S ALaYL ddlise jolias e 3883 4y A e 73 o Jpanll & olaxy
Al VITEK 11 ol alasinly % sall Shsbiaall g fliay ¥ 5all a3 o3 4 53
Jels ilul Gy hlaOXA-515 16S rRNA s aladiul &Y jall A jall paadl)
daglia cpa Al @Y e g A g pual) Y Gl jes Jead ((PCR) Jusludiall ) yaasd sall
A md) Y el iy JSH s i) pelal s e (paS DlAOXA-51 a0k S
& il Aaslie (%73.97) A 545 caisnad daglia (%71.23) e 52
Ve e camadl Aaglia (%52.94) Ll e Ve aad Sehl (Jiadl
A LSS Y e (e BoaS Ao Gl jall o3gd a8 g5 arin g jall A 5lia (958.82)
ALY Enand 5 g pua (I el 138 5 sty SIS A 5lie A30l1 5 & wdl baumannii
A gliall sda skt wial dmall dle I (38 e 8 4 al) Clalimall o3 aladiuly Aalaial)
Acinetobacter baumannii, Carbapenems, blaOXA-51, Beta-:4alidall cilalst)
lactam, 16S rRNA
DM ¢ s aad ColgiSadag skl gl pabe Al (e Jlaa Gagl) o ; Aiadl

August (2026) en 1058 anubuVldapillalsa d=an
P- ISSN: 3007-3650 E- ISSN: 2706-8536



