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ABSTRACT      

This study carried out to detection of rpoB gene from Acinetobacter 

baumannii isolated from different clinical sources in Baghdad 

governorate. A total (200) clinical samples were collected from 

different clinical sources were (50) samples from urine, (50) samples 

from wound, (50) samples from sputum and (50) sample from otitis 

infections. After identification by routine methods and confirmation by 

using VITEK- 2 Compact system, the results showed found (20) 

isolates of Acinetobacter baumannii from (200) clinical samples in 

percentage (10%). Antibiogram of these isolates were carried out 

against five antibiotics and the result showed high multidrug resistant. DNA extraction of all 

isolates extracted by specific kit, then amplification of rpoB gene by specific primers take 

place and the results showed about 80% of these isolates contain rpoB gene. 
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INTRODUCTION 

Acinetobacter baumannii consider a non-fermentative Gram negative bacillus very important 

as an opportunistic nosocomial pathogenic bacteria. In recent studies, this bacteria has high 

clinical importance because its recurrent association with healthcare infections (healthcare - 

associated infections), most of which with capacity of it to the gene expression of different 

antimicrobial resistance mechanisms to the antibiotics.
[1,2,3]

 

 

Classification of the genus Acinetobacter carry out by Bouvet and Grimont in 1986, who 

recorded 12 genospecies (DNA groups) according to techniques of DNA-DNA hybridization. 
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Recent application of molecular methods carry out to diagnosis about (33) named and 

unnamed species of Acinetobacter bacteria.
[4]

 Acinetobacter baumannii caused different 

infections which reached a point of concern (critical infection) and has formed dangerous to 

populations in the world. It is cauased a wide spectrum of nosocomial infections like 

pneumonia, meningitis, urinary tract infections, bacterimia and wound infections.
[5]

 This 

studies recorded infection with Acinetobacter baumannii to account for about 2 to 10% of 

infections in intensive care units.
[6]

 

 

rpoB gene encoding the highly conserved (β- subunit) of the bacterial RNA polymerase, 

which consider as a suitable target to the identification of enteric bacteria. This gene is more 

distinguishable than the 16S ribosomal DNA (rDNA) gene. In recent studies, species 

diagnosis by using the developed molecular techniques are 16S rRNA and RNA polymerase 

β-subunit (rpoB) genes sequences for the description and characterization of Acinetobacter 

species.
[7,8]

 So the aim of this study is molecular detection of rpoB gene from Acinetobacter 

baumannii isolated from different clinical sources in Baghdad governorate. 

 

MATERIALS AND METHODS 

Samples collection 

This study included collecting (200) clinical samples from different clinical sources were (50) 

samples were collected from urine, (50) samples were collected from wound, (50) samples 

were collected from sputum and (50) sample were collected from otitis in some hospitals in 

Baghdad during the period from September into December 2016.  

 

Isolation and identification  

The samples were cultured onto MacConkey agar and incubated for 18-24 hrs at 37
o
C.  The 

isolates were non lactose fermenting were cultured onto CHROMagarTM medium and 

incubated for 18-24 at 37
o
C, Acinetobacter appears as a red colonies after the incubation 

period. The isolates were tested by morphologic characteristics and standard biochemical 

tests according to MacFaddin, (2000).
[9]

 Then confirmation of Acinetobacter spp. isolates was 

carried out by VITEK- 2 Compact system to identification Acinetobacter isolates to species 

level according to manufactures' instructions (Biomerieux/ France).  

 

Antibiogram testing 

The isolates were tested against 15 antibacterial agents and the results were compared with 

National Committee for Clinical Laboratory Standard (CLSI, 2014).
[10]
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DNA extraction and PCR assay 

DNA of all isolates was extracted by wizard® genomic DNA purification kit (Promega, 

USA) according to manufactures' instructions. Amplification of the rpoB gene was performed 

with specific primer table (1). 

 

Table (1): Sequence of oligonucleotides primers used for amplification of rpoB gene 

Reference Sequence 5'→3'  Primer type 

Laure et al
[11] GGCGAAATGGCDGARAACCAC Forward 

GARTCYTCGAAGTTGTAACC Reverse 

 

The cycling conditions were: Initial denaturation at 94ºC for 2 minutes and 30 cycles of 

denaturation at 94ºC for 30 second, annealing at 50ºC for 30 second, extension at 72ºC for 30 

second and a final extension at72ºC for 5 minutes. A molecular marker (promega/ USA 

effective size range: 100 to 1500 bp) was used to assess PCR product size. 

 

RESULTS AND DISCUSSION 

Isolation and identification 

collected (200) clinical samples from different clinical sources were (50) samples were 

collected from urine, (50) samples were collected from wound, (50) samples were collected 

from sputum and (50) sample were collected from otitis infections. After identification by 

routine methods and confirmation by using VITEK- 2 Compact system, the results showed 

found (20) isolates of Acinetobacter baumannii from (200) clinical samples in percentage 

(10%) as shown in table (2). 

 

Table (2): Distribution of Acinetobacter baumannii isolates in clinical samples  

Clinical samples No. of samples No. of isolates Percentage % 

Urine 50 11 22% 

Wound 50 4 8% 

Sputum 50 3 6% 

otitis 50 2 4% 

 

In locally study carried out by Adnan et al
[12]

 the percentage of infection with this bacteria 

was (10.3%) in different clinical samples. Another locally study by Mosafer
[13] 

isolated 

Acinetobacter baumannii from different  clinical sources and the percentage of infection was 

(7%). The infection with Acinetobacter increased significantly and continuous in different 

region in worldwide because this bacterium an important nosocomial pathogens and has 

different virulence factors.
[14]
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Antibiogram test  

The results showed that the isolates had very high rates of resistance against 5 antibiotics 

were Ceftriaxone 30 µg (85%), Meropenem 10µg (60%), Amikacin 30 µg (30%), 

Tetracycline 30 µg (85%), Levofloxacin 5 µg (90%), as shown in table (3).    

 

Table (3): Antibiogram results of Acinetobacter baumannii isolated from clinical sources  

LEV MEM TE AK CRO No. of isolate 

R R R S R 1 

R R R S R 2 

R R R S R 3 

R R R R R 4 

R R R R R 5 

R S R S R 6 

R R R S R 7 

R R R R S 8 

R R R R R 9 

R R S S R 10 

R S R S R 11 

R R R S S 12 

R R R S S 13 

R S R R R 14 

R S R R R 15 

R S S S R 16 

R S R S R 17 

R R R S R 18 

S S S S R 19 

S S R S R 20 

 

R: Resistant 

S: Sensetive 

(CRO)=Ceftriaxone 30 µg, (MEM)=Meropenem 10 µg, (AK)=Amikacin 30 µg, 

(TE)=Tetracycline 30 µg, (LEV)=Levofloxacin 5 µg,  

 

Acinetobacter baumannii showed high resistance rates against cephalosporin, antibiotic 

combinations, aminoglycosides, nitrofurantoin and quinolones. There are different 

mechanisms of resistance this bacteria to antibacterial agents included it ability to develop 

multiple resistance mechanisms against several major antibiotic classes that mediated by 

mobile genetic elements like conjugative plasmids, integrons, insertion sequences and 

transposons.
[15,16]

 Also pro     o  of   z m     k  β-lactamases, alterations in cell-wall 

channels (porins) and efflux pumps. Extended spectrum cephalosporinase AmpC are 

predominantly in this bacteria, which is act typically hydrolyze penicillins and narrow- and 
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extended-spectrum cephalosporins but not carbapenems
[17,18]  

In study
 
by Abd AL-Kareem

[19]
 

in Baghdad and Chaiwarith et al in India
[20]

 the concluded high rate of resistance this bacteria 

to antibacterial agents. 

 

These multidrug resistance may be achieved by horizontal transfer of genetic information and 

mutation of endogenous genes lead to increase resistance.
[21]

 Acinetobacter baumannii 

contain an 86-kb resistance island, AbaR1, contains genes encoded to resistance as many as 

25 antibiotic and 20 antiseptic and heavy metal.
[22]

 This island variants are integrated at the 

same chromosomal locus in a significantly high proportion of multidrug resistance.
[23]

 There 

are endogenous functions in this bacteria increased resistance like overexpression process of 

chromosomally encoded β-lactamases ADC and OXA-51-like; loss of porins CarO and 

Omp33–36 contributing to carbapenem resistance; mutation in the GyrA and ParC 

fluoroquinolone targets and overexpression of efflux systems.
[24]

    

 

Mechanisms of efflux pump in this bacteria play a role in homeostasis of the cell and 

extrusion of toxic compounds and there are two RND efflux systems are AdeABC and 

AdeIJK.
[25]

 It composed of an efflux protein (AdeB or AdeJ) that interacts with a membrane 

fusion protein (AdeA or AdeI) and an outer membrane factor (AdeC or AdeK) to facilitate 

drug export across both the inner and the outer membranes. Acinetobacter baumannii contain 

adeABC operon and its overexpression leads to increase resistance to aminoglycosides, 

cefepime, fluoroquinolones, chloramphenicol and tetracycline-tigecycline. So, the AdeABC 

efflux pump is a major mechanism very important of multiple drug resistance in this bacteria 

and its clinical significance has been established.
[26,27]

              

 

Detection of rpoB gene  

Detection of rpoB gene in all isolates carried out to investigate to the presence of rpoB gene. 

16 isolates from 20 isolates (in percentage 80%) were positive to presence of this gene as 

shown in figure (1).    
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Figure (1): Gel electrophoresis for amplified rpoB gene on agarose gel (1%), 50V for 1 

hour. 

 

L: DNA ladder (1500 bp) 

A1-A19: isolates of Acinetobacter baumannii 

 

CONCLUSION  

Acinetobacter baumannii isolated from clinical sources in Baghdad is highly resistance to the 

antibiotics in this study and about (80%) of this bacteria contain rpoB gene in product PCR 

size about 500 bp.     

 

REFERENCES  

1. Bergogne-Berezin, E.(1997). Treatment of Acinetobacter infections. Expert Opin Investig 

Drugs, 6(2): 119-27.  

2. Dijkshoorn, L.(2007). An increasing threat in hospitals: multidrug-resistant Acinetobacter 

baumannii. Nat Rev Microbiol, 5(12): 939-51. 

3. Pogue, J. M. (2013). Carbapenem-resistant Acinetobacter baumannii: epidemiology, 

surveillance and management. Expert Rev Anti Infect Ther, 11(4): 383-93. 

 



                                                        l 6, Issue 5, 2017. Vo                                 www.wjpr.net 98 

Hamzah et al.                                                        World Journal of Pharmaceutical Research 
 

4. Karah, N. (2011). Identification, molecular epidemiology and antibiotic resistance 

characterization of Acinetobacter spp. clinical isolates. Ph.D. Dissertation. Faculty of 

Health Sciences, Tromaso University. 

5. Peleg, A.Y.; Seifert, H. and Paterson, D.L. (2008). Acinetobacter baumannii: emergence 

of a successful pathogen. Clin Microbiol Rev, 21(3): 538-582. 

6. Van Dessel, H.; Kamp-Hopmans, T. E.; Fluit, A. C.; Brisse, S.; De Smet, A. M.; 

Dijkshoorn, L.; Troelstra, A.; Verhoef, J. and Mascini, E. M.(2002). Outbreak of a 

susceptible strain of Acinetobacter species 13 (sensu Tjernberg and Ursing) in an adult 

neurosurgical intensive care unit. J. Hosp. Infect. 51: 89–95.    

7. Karah, N.; Haldorsen, B.; Hegstad, K.; Simonsen, G.S.; Sundsfjord, A. and Samuelsen, 

O. (2011). Species identification and molecular characterization of Acinetobacter spp. 

blood culture isolates from Norway. J Antimicrob Chemother. 2011; 66: 738-44. 

8. Popova, A.V; Miakinina, V.P; Platonov, M.E; Volozhantsev, N.V.(2012). Molecular 

characterization of the multidrug-resistant Acinetobacter baumannii strains and 

assessment of their sensitivity to the phage AP22. Mol Gen Mikrobiol Virusol.; 4: 18-22. 

9. MacFaddin, J.F. (2000). Biochemical tests for identification of medical bacteria (3
rd

 ed.), 

Lippincott Williams and Wilkins, USA. 

10. CLSI, (Clinical and Laboratory Standards Institute). 2014. Performance standard for 

antimicrobial susceptibility testing, Twenty-Fourth Informational Supplement.        

M100-S24. 

11. Laure, D.; Virginie, P.; Alexandr, N.; Lenie, D.; Sylvain, B.(2010). The Population 

Structure of Acinetobacter baumannii: Expanding Multiresistant Clones from an 

Ancestral Susceptible Genetic Pool. Volume 5, Issue 4. France. 

12. Adnan, H. .; Ali, M. M.; Ali, S. K.(2014). Emergence of plasmid mediated aac(6´)-Ib-cr 

Gene in Flouroquinolon- resistant Acinetobacter spp. QMJ VOL.10 No.17. 

13. Mosafer, H. K. (2007). Effect of Crude Fimbriae Extract of Acinetobacter baumannii on 

Biotic and Abiotic Surfaces, M. SC.thesis College of Science, Al-Mustansiriya 

University. 

14. Chua, M. M. M.; Alejandria, M. M. (2008). The Epidemiology of Acinetobacter 

Infections Among Critically Ill Adult Patients Admitted at the University of the 

Philippines - Philippine General Hospital. Philippine Journal of Microbiology and 

Infectious Diseases, 37(1): 38-53.  



                                                        l 6, Issue 5, 2017. Vo                                 www.wjpr.net 99 

Hamzah et al.                                                        World Journal of Pharmaceutical Research 
 

15. Perez, F.; Hujer, A. M.; Hujer, K. M.; Decker, B. K.; Rather, P. N. and Bonomo 

R.A.(2007). Global Challenge of Multidrug-Resistant Acinetobacter baumannii. 

Antimicrob. Agents Chemother 51(10): 3471–3484. 

16. Munoz-Price, L.S. and Weinstein, R.A. (2008). Acinetobacter infection. N Engl J Med, 

358(12): 1271-1281.  

17. Hujer, K. M. (2005). Identification of a new allelic variant of the Acinetobacter 

baumannii cephalosporinase, ADC-7 beta-lactamase: defining a unique family of class C 

enzymes. Antimicrob. Agents Chemother. 49: 2941–2948.  

18. Tian, G.; Adams-Haduch J. M.; Taracila, M.; Bonomo, R. A.; Wang, H.; Doi, Y.(2011). 

Extended-Spectrum AmpC in Acinetobacter baumannii; ADC-56 Confers Resistance to 

Cefepime doi:10.1128/AAC.00704-11.    

19. Abd Al-Kareem, A. F.(2008). A Study of antibiotics resistance and some virulence 

factors of Acinetobacter baumannii isolated from urine, M.Sc. thesis, College of Science, 

AL-Mustansiriya University.   

20. Patwardhan, R.B.; Dhakephalkar, P.K.; Niphadkar, K.B. and Chopade, B.A. (2008). A 

study on nosocomial pathogens in ICU with special reference to multiresistant 

Acinetobacter baumannii harbouring multiple plasmids. Indian J Med Res 128, August, 

178-187.   

21. Adams, M. D.; Goglin, K , N.; Molyneaux, K. M.; Hujer, H.; Lavender, J. J.; Jamison, I. 

J.; MacDonald, K. M.; Martin, T.; Russo, A. A.; Campagnari, A. M.; Hujer, R. A.; 

Bonomo and Gill, S. R. (2008). Comparative genome sequence analysis of multidrug-

resistant Acinetobacter baumannii. J. Bacteriol. 190: 8053–8064. 

22. Fournier, P. E.; Vallenet, D.; Barbe ,V. S.; Audic, H.; Ogata, L.; Poirel, H. Richet, C.; 

Robert, S.; Mangenot, C.; Abergel, P.; Nordmann, J. Weissenbach, D.; Raoult and 

Claverie, J. M. (2006). Comparative genomics of multidrug resistance in Acinetobacter 

baumannii. PLoS Genet. 2: e7. 

23. Shaikh, F.; Spence, R. P.; Levi, K.; Ou, H. Y.; Deng, Z.; Towner, K. J. and Rajakumar, 

K.(2009). ATPase genes of diverse multidrug-resistant Acinetobacter baumannii isolates 

frequently harbour integrated DNA. J. Antimicrob. Chemother. 63: 260–264. 

24. Dijkshoorn, L.; Nemec, A. and Seifert, H.(2007). An increasing threat in hospitals: 

multidrug-resistant Acinetobacter baumannii. Nat. Rev. Microbiol. 5: 939–951. 

25. Damier-Piolle, L.; Magnet, S.; Bremont, S.; Lambert, T. and Courvalin, P.(2008). 

AdeIJK, a resistance-nodulation-cell division pump effluxing multiple antibiotics in 

Acinetobacter baumannii. Antimicrob. Agents Chemother. 52: 557–562. 



                                                        l 6, Issue 5, 2017. Vo                                 www.wjpr.net 100 

Hamzah et al.                                                        World Journal of Pharmaceutical Research 
 

26. Magnet, S.; Courvalin, P. and Lambert, T.(2001). Resistance-nodulation-cell division-

type efflux pump involved in aminoglycoside resistance in Acinetobacter baumannii 

strain BM4454. Antimicrob. Agents Chemother. 45: 3375–3380. 

27. Peleg, A. Y.; Potoski, B. A.; Rea, R.; Adams, J.; Sethi, J.; Capitano, B.; Husain ,S.; 

Kwak, E. J.; Bhat, S. V. and Paterson, D. L.(2007). Acinetobacter baumannii bloodstream 

infection while receiving tigecycline: a cautionary report. J. Antimicrob. Chemother. 59: 

128–131.      


