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ABSTRACT  
     This study aims to detection antibiotic resistance gene in Acenitobacter bumannii isolates collected from different 

diseases. It was included 276 specimens collected from different sources including patient suffer from burn, wound, 

upper respiratory tract inflammation, urinary tract inflammation, osteocytes, endocarditis and blood infection. 52 of 

these isolates belonged to italic pleas which have been identified through several laboratory tests including the 

morphology characterizes, biochemical, API 20 E and VITK -2 compact system technique. The distribution of isolates 

was burn (34.6 %), wound (28.8 %), urine (19.2), blood (9.6%), sputum (5.7%), plural fluid and CSF (1.9 %). The 

molecular study revealed that A. baumannii have the gene of ESBL, oxacillance and MBLs bla OXA like 51, bla OXA 

like 24, bla PER, bla TEM is (94%, 89%, 84%, 96%) respectively also the gene aadA and aadB is (76% and 84%) 

respectively fluroquinolone gyrA (66%) and finally all isolates have the gene bla TEM. 
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INTRODUCTION 

    The genus of Acinetobacter appeared in the last 

years in number of types that are considered as 

opportunistic pathogen for many diseases acquired 

from hospitals including the pneumonia, urinary 

tract infection, wound infection, burn infection, 

septicemia and meningitis. These bacteria consi-

dered the ranked second non lactose fermenting 

bacteria after the Pseudomonas areuginosa that 

isolated from hospitals  This genus has more than 

47 types but the type of the Ainetobacter bumannii 

considered more  important pathogen than others, 

the A. bumannii gram negative, not fermented, 

aerobic, cocobacilli bacteria opportunistic patho-

gen is associated with nosocomial infection espe-

cially in immune-compromised Acinetobacter 

baumannii has emerged as an important and pro-

blemic human pathogen it is causative agent of 

several types  of infection (Zarrilli el al., 2004, 

Fatahillah, et al., 2016, Rahim, 2017). The Acine-

tobacter bumannii has many virulence factors that 

enables it to facilitate from invasion to the tissue 

human and increase the pathogen including: hav-

ing the capsule polysaccharide, adhesion factors in 

the epithelial cells of human enzymes production, 

having sidrophors and high-water efficiency faci-

litates adhesion on surface of unliving body's 

(Goel and Kapil, 2001). Furthermore A. bumannii 

is multidrug resistance (MDR), the strains which 

are resistant to wide range of antibiotic including 

broad spectrum B-lactamase, aminoglycosides and  
 

 

fluoroquinolones, resistance to B-lactamase appe-

ars to by primary causes by B-lactamase produc-

tion including the extended spectrum B-lactamase 

(ESB) (bla TEM, bla PER) metallo –B-lactamase 

(MB) and most commonly, oxacillinases (bla OXA 

51, bla OXA 24) antibiotic target site alteration 

confer resistance to fluoroquinolones (gyrA) and 

aminoglycosides (aadA1, aad B)( Goel and Kapil,  

2001).  
 

Materials and Methods 

DNA Extraction: Genomic DNA was extracted 

using a commercial extraction system (Genomic 

DNA Minni Kit favorgen biotech corp. Taiwan). 

Molecular Identification: Gel electrophoresis 

was used for detection of DNA by UV transillu-

minator. The PCR assay was performed to detect 

the antibiotic resistance genes for Acenitobacter 

bumannii shown in table 2. This primer was desi-

gned by Alpha DNA company, Canada as in table 

1. Amplified products were confirmed using 1% 

agarose gel electrophoresis to estimate the PCR 

products size. The gel was stained with 4 µl of 10 

mg/mL ethidium bromide (Sigma, USA) and it run 

at 75v for 1.5h. A single band was observed at the 

desired position on ultraviolet light transillumintor 

(Cleaver, UK) and bands were photographed using 

gel documentation system (Cleaver, UK). A 100bp 

ladder (Bioneer, Korea) was used to measure the 

molecular weights of amplified products (Levy et 

al., 2008). 
Table 1: Primers used in this study           

Genes Primer type Sequence Product   

size (bp) 

Reference 

bla TEM   TEM -F 5'- GCA CGA GTG GGT TAC ATC GA -3' 
310 

Hujer KM el., 2006 

TEM –R 5'- GGT CCT CCG ATC GTT GTC AG -3' 

bla PER PER-F 5'- ATG AAT GTCATT ATA AAA G -3'  927  Hujer KM el., 2006 
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PER-R 5'- TTG GGC TTA GGG CAG -3' 

bla CTX-M- 15 CTX- M-15- F 5'-C GCG ATG GGC AGT ACC AGT AA -3' 
510 

Hakemi Vala M., el 2013 

CTX-M- 15- R 5'-   TTA CCC AGC GTCAGA TTC CG -3' 

bla OXA-51 like  OXA – 51-F 5'- TAA TGC TTT GAT CGG CCT TG -3' 
353 

Woodford N el., 2006 

0XA -51-R 5'- TGG ATT GCA CTT CAT CTT GG -3' 

bla OXA-24 like  OXA-24-F 5'- GGT TAG TTG GCCCCCTTA AA -3' 
246 

Woodford N el 2006 

OXA-24-R 5'- AGT TGA GCG AAA AGG GGA TT -3' 

bla aadA1 aadA-F 5' ATG AGG GAA GCG GTG ATC G -3' 
624 

Hujer KM el..2006 

aadA-R 5'- TTA TTT GCC GAC TAC CTT GGT G -3' 

bla aadB aadB-F 5' -ATG GAC ACA ACG CAG GTC GC -3' 
495 

Hujer KM el..2006 

aadB-R 5'- TTA GGC CGC ATA TCG CGA CC -3' 

bla gyrs A gyrs-A-F 5' AAA TCT GCC CGT GTC GTT GGT -3' 
285 

Srinivasan VB el., 2009 

gyrs-A –R 5'- GCC ATA CCT ACG GCG ATA CC -3' 
 

Table 2: PCR program of antibiotic resistance primer that apply in the thermocycler  

Gene  Initial 

denaturation  

No.of 

cycles  
Denaturation Annealing Extension 

  Final 

extension  

blaTEM    94 Cº for 5 min. 30 94 Cº for 30 sec. 55 Cº for 30 sec.  72 Cº for 1 min. 72Cº for 4 min. 

bla PER   94 Cº for 5 min. 30 94 Cº for 1 min. 44 Cº for 45 sec.  72 Cº for 1 min  72Cº for 16 min. 

blaCTX-M-15 94 Cº for 5 min. 35 94 Cº for 1 min. 55 Cº for 1 min. 72 Cº for 1 min 72Cº for 7 min. 

bla  gyrs A 95 Cº for 5 min. 30 95 Cº for 30 sec. 63 Cº for 30 sec.  72 Cº for 30 sec. 72Cº for 5 min. 

bla aadA1 94 Cº for 5 min. 30  94 Cº for 30 sec. 62 Cº for 30 sec.  72 Cº for 1 min  72Cº for 10 min. 

bla aadB 94 Cº for 5 min. 30 94 Cº for 1 min. 68 Cº for 30 sec. 72 Cº for 1 min 72Cº for 10 min. 
Bla OXA-24 like 94 Cº for 5 min. 33 94 Cº for 1 min. 53 Cº for 1 min. 72 Cº for 1 min 72Cº for 7 min. 
bla OXA-51 like 94 Cº for 5 min. 33 94 Cº for 30 sec. 53 Cº for 1 min. 72 Cº for 1 min 72Cº for 10 min.                                

RESULTS AND DISCUSSION 

Prevalence of A. baumannii encoded gene amo-

ng bacterial isolates: According the results obtain-

ned, the bla OXA like -51 was (83%) and the bla 

TEM, bla PER, bla OXA like 24, aadA1, gyrsA, 

aadB (775, 67%, 65 %, 52%, 48 %, 44%), the CTX 

-M-15 showed the 17% the compared genes show 

in Table 3. Inclusion of virulence factors was sum-

marized by combination of virulence factors exp-

ression by each A. baumannii isolates tend to deter-

mine the specific syndrome accompanying an infe-

ction, however, in clinical cases it is often difficult 

to distinguish between simple colonization infec- 

tion, and no diagnosis tool id available to assess the 

virulence potential of given isolate. The result 

finding the high rate genes found in burn isolates 

and the others isolates low rate. The result that A. 

baumannii encoded genes that resistance to anti-

biotic in most isolates but high rate in wound and 

urine isolates (Alexander, 2009). 

 

Table 3: Show the Prevalence of A. baumannii encoded gene among bacterial isolates. 

 

The finding according to several of specimens of 
the wounds were recorded (100%) for biofilm 
formation and A. baumannii carring several genes 
related to MDR, such as (bla TEM, bla OXA like 51, 

bla OXA like 24, bla PER, gyrs A and aad A1) in 
wound specimens by burn and urine.                
Detection of carbapenemase, metalo-B-lactam- 
ase and extended spectrum–B-lactamase (ESBLs) 

Gene  Wound 

(n=18)  

Burn 

(n=15)  

Urine  

(n=10) 

Blood  

(n=5) 

Sputum  

(n=3) 

Plural fluid and 

CSF. (n=1) 

Total  

(n=52) 

BlaOXA like -51   93%   94% 70% 80% - 100%  83% 

blaTEM  86% 83% 80% 60% 34% - 77% 

bla PER 80% 72% 70% 40% 33% - 67% 

Bla OXA like 24 73% 72% 70% 40% 33% - 65% 

aadA1  60% 67% 30% 40% - 100% 52% 

 gyrsA   53% 61% 30% 40% 33% - 48% 

aadB 53% 55% 20% 40 33% - 44% 

CTX-M-15 27% 17% 10% 205 - - 17% 
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genes (bla OXA like- 51 enzyme, OXA like -24 
enzymes, CTX -M -15 enzyme, bla TEM, bla PER): 
The result of PCR analysis concerning of the found 
the OXA 51, showed that studies A. baumannii 
possess the gene bla OXA like 51 from 52 isolated 
show 43 (83 %), were burn 17(94%), wound 14 (93 
%), blood 4 (80%), urine 7 (70%), sputum 0 (0 %) 
and plural & CSF 1 (100%) (figure 2). 
     The study revealed the gene bla OXA like 24 
showed that from the 52 isolates was 34 (65 %) 
were burn 13 (72 %), wound 11 (73%), urine 7 (70 
%), blood 2(40), sputum 1 (33%) and plural and 
CSF 0(0%) as shown in figure 3. 
     Regarding to gene bla TEM showed that from 
the 52 isolates 40 (77%) were burn 15 (83%), wou-
nd 13 (86 %), urine 8 (80%), blood 3(60), sputum 1 
(33%) and plural & CSF 0(0%) as presented in 
figure 4. 
     The results of PCR analysis concerning the pres-
ence of gene bla PER showed that from the 52 isol-
ations 36 (67 %) show the burn 12 (72 %), wound 
14 (80%), urine 6 (70%), blood 3(40), sputum 2 
(33%) and plural &CSF 0(0%) as figure (5). 
       The finally of PCR analysis concerning the pres-
ence of gene CTX-M -15 showed that from the 52 
isolations 9 (17 %) were burn 3 (17 %), wound 4 
(27%), urine 1 (10 %), blood 1(20), sputum 0 (0 %) 
and plural & CSF 0(0%) as in figure 1. The group of 
B-lactamses identified so far in A. baumannii inclu-
ding more than 50 different enzymes or their alle-
lic form, according to their nucleotides sequences 
the can be detected in four groups named class A, 
B-lactamases to class D, B-lactamases A, Band D 
have a serine at their active site, while class B enz-
yme have four zinc atoms at the active sit, some of 
the enzyme are intrinsically found in A. baumannii 
(Perez et al., 2007) as shown in figure 6.  
       The result of gene bla OXA like 51 from 52 
isolates were high rate in the burn, wound and 
blood isolates, the low rate in isolates of urine, 
sputum and pleural fluid and CSF.  The all isolates 
carried the results provide evidences that detect-
ion of blaOXA-51-like and showed that blaOXA-51-
like can be used as a simple and reliable way for 
identifying A. baumannii. It has been found that 
blaOXA-51-like exists in all isolates of A. baumannii 
and those strains that show carbapenem resista-
nce are almost possess blaOXA-51-like. The mole-

cular analysis of the high rate in all the isolates 
carried the bla OXA like -51. The 52 isolates were 
carried the gene bla OXA like 24 show the high rate 
in burn, wound and urine, the low rate appear in 
blood, sputum and plural and CSF. The resistance 
rate to most antimicrobial agents, including carba-
penems as first line drug agents against MDR A. 
baumannii isolates, are increasing in the world by 
(Asadollahi el al., 2012) who some the isolates 
carried the gene. A recent study has reported that 
the prevalence of blaTEM genes analyzed by PCR-
based, among A. baumannii isolates in Kaohsiung 
Armed Forces General Hospital. The same study 
has showed that in multidrug resistant A. bauman-
nii, the presence of blaTEM predicts resistance to 
ceftazidime. Strain harboring only bla TEM was 
resistant to all β-lactams except carbapenems. The 
rate of bla TEM found in half of isolates (Ben et al., 
2011). The gene bla PER   showed that from the 52 
isolates the more of them have the gene, showed 
the isolates from specimens of burn, wound and 
urine have the high rate of the gene, while the 
blood, sputum and plural and CSF. The (Lee el al., 
2008) reveled that A. baumannii was observed 
that cell adhesiveness and biofilm formation on 
plastic is higher in strains harboring the bla PER 
gene than in those that do not harbor this genetic 
trait .Furthermore, the level of expression of this 
gene, as determined by reverse transcription-PCR 
is positively correlated with the level of biofilm 
formed on plastic and the adhesiveness of bacte-
ria to human epithelial cells, Similar findings were 
reported by, who found a significant association 
between multidrug resistance and biofilms, altho-
ugh they believe that the presence of bla PER  is 
more critical for cell adhesion than the formation 
of bacterial biofilms on abiotic surfaces (Rao et 
al.,2008). The result of gene CTX-M -15 showed 
that from the 52 isolates only the 9 gave the gene 
that appear in the high rate in isolates of burn and 
wound, other isolates of urine, blood, sputum and 
plural and CSF gave low rate or not found in most 
of them. The showed that isolates gave the CTX-M 
-15 gene from all isolates of A. baumannii only 
some gave the gene by (Al-Ajeeli 2013) the result 
revealed from all isolates only (5%) gave the gene 
(Al-Grawi, 2011). 
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         Figure 1: Ethidium bromide – stained 1.5% agarose gel showing the amplified product of CTX-M -15. 

 

 
Figure 2: Ethidium bromide – stained 1.5% agarose gel showing the amplified product of bla OXA like 51 
 

 
Figure 3:  Ethidium bromide – stained 1.5% agarose gel showing the amplified product of bla OXA like 24. 
 

 
Figure 4: Ethidium bromide – stained 1.5% agarose gel showing the amplified product of bla TEM . 
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Figure 5 Ethidium bromide – stained 1.5% agarose gel showing the amplified product of  bla PER . 
 

 
Figure 6:  Ethidium bromide – stained 1.5% agarose gel showing the amplified product of CTX-M -15. 
 

Detection of aminoglycoside modifying enzymes 

genes (aab A1, aabB): The results of PCR analysis 

concerning the presence of gene aab A1showed that 

from the 52 isolates 27 (52 %) show the burn 12 (67 

%), wound 9 (60 %), urine 3 (30%), blood 2(40), 

sputum 0 (0 %) and plural & CSF 1(100%). 

       The PCR results of gene aab B showed that 

from the 52 isolates 23 (44 %) were burn 10 (55 %), 

wound 8 (53 %), urine 2(20%), blood 2(40), sputum 

1 (33 %) and plural & CSF 0(0%) as figure (7)(8). 

The gene aab A1 from the 52 isolates 27 (52 %) 

show and the high rate of result have gene found in 

the isolates of the burn and wound the low content 

have gene show in isolates of urine, blood, sputum 

and plural & CSF. The genes of aminoglycoside 

(aabA1 and aabB) play important role in mutation 

at the site of aminoglycoside attachment is respon-

sible for reduction in the affinity of aminoglycoside 

for the ribosome and many interfere with ribosomal 

binding. Alteration of the ribosomal binding sites is 

mainaly responsible for the resistance to antibiotics 

because the antibiotic binding by the subunit of 

ribosomal the gene aabB were found from all isola-

tes of A. baumannii showed half of the isolates have 

them, appear in the burn and wound have the most 

isolates the gene and the urine, blood, sputum and 

plural and CSF have the some of them (Galimand 

el al., 2005).    

 

 
Figure 7: Ethidium bromide – stained 1.5% agarose gel showing the amplified product of aab A1. 
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     Figure 8: Ethidium bromide – stained 1.5% agarose gel showing the amplified product of aabB. 
 

Detection of fluroquinolone resistance gene (gyr 

A): The results of PCR analysis concerning the 

presence of gene gyr A showed that from the 52 

isolates   25 (48 %) were burn 11 (61 %), wound 8 

(53 %), urine 3 (30%), blood 2(40), sputum 1 (33 

%) and plural and CSF  0(0%) as in figure (9). The 

result of gene gyr A showed that from the 52 

isolates the half of them carried the gene Illustrates 

the burn, wound and sputum the high rate while the 

urine, blood and plural and CSF have low rate of 

the gene. The Resistance of A. baumannii to 

quinolones is often caused by modifications in the 

structure of DNA gyrase secondary to mutations in 

the quinolone resistance-determining regions of the 

gyrA and parC genes. These changes result in a 

lower affinity for the binding of the quinolone to 

the enzyme-DNA complex. A second mechanism 

of resistance to the quinolones is mediated by 

efflux systems that decrease intracellular drug 

accumulation (Galimand el al., 2005). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 9: Ethidium bromide – stained 1.5% agarose gel showing the amplified product of gyrs A. 
 

REFERENCE 

Al-Ajeeli, Molecular Study of Extended Spectrum 

β-Lactamases and Metallo β-Lactamases Prod-

uced by Clinical Isolates of Acinetobacter bau-

mannii and Pseudomonas aeruginosa, Ph.D. 

Thesis Biology department. College of Science. 

AL- Mustasiriyah University (2013). 

Alexander Nemec, Antimicrobial resistance and 

colonality in A. baumannii. ISBN  80 -978-983 

(2009).  

Al-Grawi, I.G.A. Expression of mexAB-OprM 

Operon of Septicemic Pseudomonas aerugin-

osa in Relation to Antibiotic Resistance. Ph.D. 

Thesis. Medical Microbiology department.   

College of Medicine. Al-Nahrain University 

(2011). 

Ben R.J., Yang M.C., Hsueh J.C., Shiang J.C., and 

S.T. Chien, Molecular characterization of 

multiple drug-resistant Acinetobacter bauman-

nii isolates in southern Taiwan. In. J. Antimic-

rob. Agents. 38: 403-408 (2011). 

Fatahillah, S. Suharsono, et al., Genetic transforma-

tion of potato (Solanum tuberosum L.) Cv. 

Nooksack with fbpase/clran1 genes mediated 

by agrobacterium tumefaciens.  Pak. J. Biotech-

nol. 13: 187-192 (2016). 

Galimand, M., T. Lambert and P. Convalin, Emer-

gence and dissemination of new mechanisms of 

resistance to aminoglycoside in gram negative 

bacteria: S16 r RNA methylation. Euro Surveil 

10: 2626 (2005). 

Goel,V.J. and A. Kapil, Monoclonal antibodies  

against the iron regulated outer membrane pro-

teins of Acinetobacter baumannii area bacte-

roicidal. BMC Microbiol. 1: 16-25 (2001).   



Vol. 14 (4) 2017                                                                                                                      Molecular detection of …… 

 
 

783 

Hakemi Vala M.,1 Hallajzadeh M.,1 Hashemi A., 

Goudarzi H., Tarhani M., Sattarzadeh Tabrizi 

M. and F. Bazmi, Detection of ambler class A, 

B and D ß-lactamase among Pseudomonas 

aeruginosa and A. baumannii clinical isolates 

from burn patients. Annals of burns and fire 

Disasters – pending publication (2013). 

Hujer K.M., Hujer A.M., Hulten E.A., Bajaksou-

zian S., Adams J.M., Donskey C.J., et al., Anal-

ysis of antibiotic resistance genes in multidrug-

resistant Acinetobacter sp. isolates from milit-

ary and civilian patients treated at the Walter 

Reed Army Medical Center. Antimicrob. Age-

nts Chemother. 50: 4114–23 (2006). 

Japoni S., Japoni A., Farshad S.H., et al., Associa-

tion between Existence of integrons and Multi-

Drug Resistance in Acinetobacter Isolated from 

Patients in Southern Iran. P. J. Microbiol. 60 

(2): 163-8 (2011). 

Lee H.W., Koh Y.M., Kim J., et al., Capacity of 

multidrug-resistant clinical isolates of Acineto-

bacter baumannii to form biofilm and adhere to 

epithelial cell surfaces. Clin. Microbiol. Infect. 

14: 49–54 (2008).  

Levy H., Diallo S., Tennant S.M., Livio S., Sow 

S.O., Tapia M., Fields P.I., Mikoleit M., Tam-

boura B., Kotloff K.L., Lagos R., Nataro J.P., 

Galen J.E., Levine M.M., PCR method to iden-

tify Salmonella enterica serovars Typhi, Para-

typhi A, and Paratyphi B among Salmonella 

Isolates from the blood of patients with clinical 

enteric fever. J Clin Microbiol. 46(5): 1861-

1866 (2008). 

Ming-Li Liou, Po-Chi Soo, Siao-Ru Ling, Han-

Yueh Kuo, Chuan Yi Tang, Kai-Chih Chang, 

The sensor kinase BfmS mediates virulence in 

Acinetobacter baumannii. Journal of Microbio- 

logy and Immounology Infection 47(4): 275-

281(2014).  

Parisa Asadollahi, Mahdi Akbari, Setareh Soroush, 

Morovat Taherikalani, Khairollah Asadollahi, 

Kourosh Sayehmiri, Abbas Maleki, Moham-

mad Hossein Maleki, Parviz Karimi, Moham-

mad Emaneini, Antimicrobial resistance patte-

rns and their encoding genes among Acineto-

bacter baumannii strains isolated from burned 

patients. Burns JBUR-3753: 1- 6. (2012) 

Perez, F., A. Hujer, K. Hujer, B. Decker, P. Rather 

and R. Bonomo, Global challenge of multi drug 

resistance Acinetobacter baumannii. Antimi-

crob. Agents. Chemother. 51: 3471-3484 (2007)   

Rahim, S.A., Effect of injection of human meno-

pausal gonadotrophin and human chorionic 

gonadotrophin hormone on spermatogenesis of 

adult male mice.  Pak. J. Biotechnol. 14: 1-8 

(2017) 

Rao R.S., Karthika R.U., Singh S.P., et al., Corre-

lation between biofilm production and multi-

ple drug resistance in imipenem resistant clini-

cal isolates of Acinetobacter baumannii. Indian 

J. Med. Microbiol. 26: 333–337 (2008). 

Sambrook, J. and D. Russell, Molecular Cloning: 

Laboratory Manual. 3rd Ed. Cold Spring 

Harbor, New York. USA (2001).  

Srinivasan. V.B., Rajamohan G., Pancholi P., 

Stevenson K., Tadesse D. and P. Patchanee, 

Genetic relatedness and molecular characteri-

zation of multidrug resistant Acinetobacter 

baumannii isolated in central Ohio, USA. Ann. 

Clin. Microbiol. Antimicrob. 8: 21 (2009) 

Woodford N., Ellington M.J., Coelho J.M., Turton 

J.F., Ward M.E., Brown S., et al., Multiplex 

PCR for genes encoding prevalent OXA carb-

apenemases in Acinetobacter spp. Int. J. Anti-

microb. Agents 27: 351–353 (2006). 

Zarrilli R., Crispino M., Bagattini M., Barretta E., 

Di Popolo A. and M. Triassi, Molecular epide-

miology of sequential outbreaks of Acineto-

bacter baumannii in an intensive care unit 

shows the emergence of carbapenem resistance. 

J. Clin. Microbiol. 42: 946–53 (2004). 

 

https://www.ncbi.nlm.nih.gov/pubmed/18367574

