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Abstract 

Infections caused by Acinetobacter baumannii are a formidable threat because of its ability to survive on 
inanimate objects and the remarkable emergence of multi-drug resistant (MDR) and pan-drug resistant 
(PDR) strains.  The aim of this study was to characterize the antibiotics resistance genes of  A. 
baumannii   isolated from clinical  specimens, in order to investigated the  immune response of IL 17 in 
patients toward bacteria. 

The current study was includes 100 clinical samples collected from patients suffering of burn ,who 
attended to medical burn center ,al Hakim general Hospital from December (2021) to February (2022). 
Out of (100) clinical samples were obtained only 50 isolates belonging to A. baumanniii that were 
detected through several laboratory tests, including morphological , biochemical test  and the isolates of 
A. baumanniii confirm by PCR technique. The distribution of isolates were  from Wound swab (25), 
Burn(15),and  Blood (10) .  

The results revealed variation in bacterial resistance to antibiotics . A. baumanniii  express high 
resistance against Ceftazidime, cefapime , Meropenem, cefoxitin and Tobramycin    (100%, 91% ,88%, 
86% and 83%) respectively  , while other isolates revealed  moderate  resistance to antibiotic  such as :  
Ciprofloxacin  (48%) the weak resistance to antibiotic such as Doxycycline, and Imipenem  (18% , 10%) 
respectively,  

The results showed that all isolates have been using the PCR technology for three of the important 
genes that encode the antibiotic resistance of the genes that encode the resistance of the bacteriostatic 
species (CTX-M-15, bla TEM, bla PER) .which was the result of the acquisition of isolates (50) of these 
genes (bla TEM, bla PER, CTX-M-15) are 80%, 68%, and 18%, respectively. 

The A. baumannii capable to high resistance the most antibiotic  including  Ceftazidime, cefapime , 
Meropenem, cefoxitin and Tobramycin but weak resistance to the  imipenem only for the antibiotic 
used in this study . The A. baumnnii  carry the genes that has  resistance antibiotic  including the 
carbapenemase , metalo -B- lactamase and extended spectrum – B-lactamase (ESBLs ) genes (of blaTEM, 
blaPER, blaCTX-M 15 .  
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Introduction     Acinetobacter baumannii, is an   
opportunistic nosocomial pathogen that 
typically infects immune compromised or burn 
patients, and can cause soft tissue infections , 
urinary tract infections, meningitis and 
bacteremia in hospitalized patients  . It has been 
observed to be resistant to all existing classes of 
antibiotics including glycylcyclines (Morris et al., 
2019) 

    The emergence and rapid spread of multidrug-
resistant isolates causing nosocomial infections 
are of great concern Carbapenem antibiotics are 
considered the agents of choice to treat serious 
infections caused by A. baumannii, but 
progressive antimicrobial resistance has made 
treatment very difficult. Although many 
mechanisms are involved, carbapenemases are 
the major effectors, with increasing concern 
regarding their spread .The most important 
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clinically significant carbapenemases in A. 
baumannii are class D (OXA) types, of which four 
families have been described. In the Iberian 
Peninsula, outbreaks of an OXA-40-producing 
clone have been identified, mainly in hospitals 
from Northern Spain and Portugal (Patel et al., 
2011).      

   Infections are treated with different group of 
antibiotics:aminoglicosydes, fluoroquinolones, 
betalactams of different groups: penicillins, 
cephalosporins, monobactams, carbapenems 
and betalactams with betalactamase inhibitors. 
The most common Acinetobacter infections 
response to conventional treatment, but 
sometimes a multidrug-resistant phenotype is 
observed and carbapenems (imipenem and 
meropenem) are the drugs of choice for treating 
these infections resistant to other antibiotics. 
Unfortunately strains resistant to carbapenems 
have been reported worldwide, compromising 
the treatment that in many cases would lack of 
therapeutic alternative, with the subsequent 
death of the patient (Farahani et al., 2013). 

 

Materials and Method     The current study was 
includes 100 clinical samples (blood &swab) 
collected from patients suffering of burn ,who 
attended to medical burn center in al Najaf 
province, from December 2021 to February 
2022. All samples were cultured on the selective 
and differential media and incubated at 37°C 
under aerobic condition for 18 - 24 hours. Then  
single colony from bacteria that grow on media 
was re-cultured on MacConkey  agar for obtain 
pure culture.(MacFaddin et al.,2000). 

DNA Extraction 

   The Promega gemonic DNA kit was used for 
genomic DNA extraction from A. baumannii , 
About  uniplex PCR  forward and  reverse 
primers which was used to detect bp fragments 
of 16S rRNA  blaTEM, blaPER, blaCTX-M 15  
(Bioneer,korea) which  are  listed  in the  table 
(1) (2). 

 

TABLE ( 1): PRIMERS USED IN THIS STUDY  

 

Genes 

 

Primer 
type 

 

Sequence 

  

Product   
size 

(bp) 

 

Reference 

16S rRNA 16S r F 3’-AGAGTTTGATYMTGGCTCAG- 
1500 

Scola B e 
all..2006 16S rR 5’-AGAAAGGAGGTGATCCAGCC 

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

Hujer e 
all..2006 TEM –R 5'- GGT CCT CCG ATC GTT GTC AG -3' 

bla PER PER-F 5'- ATG AAT GTC  ATT ATA AAA G -3'  
927 

 Hujer e 
all..2006 PER-R -3'- TTG GGC TTA GGG CAG -3' 

bla CTX-M- 
15 

CTX- M- 15- 
F 

5'-C GCG ATG GGC AGT ACC AGT AA  

510 

Poirel , 2011  

CTX-M- 15- 
R 

-3''-   TTA CCC AGC GTC AGA TTC CG - 
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Table 2: Conditions of polymerase chain reactions 

Gene  Initial 
denaturation  

No.of 
cycles  

Denaturation Annealing Extension 
  Final 
extension  

16S 
rRNA 

94 Cº for  

5 min. 

35 94 Cº for  

1 min . 

58 Cº for  

30 sec.  

72 Cº for  

1 min. 

72Cº for  

7 min. 

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. 

 

Antibiotic susceptibility test 

     Kirby-Bauer method was followed as 
described by WHO, (2003) to carry out the 
antibiotics susceptibility test for 11 different 
antibiotics. Bacterial suspension prepared by 
picked 4-5 isolated colonies of A. baumannii 
from the original culture and introduced into a 
test tube containing 4 ml of normal saline to 
produce a bacterial suspension of moderate 
turbidity which compared with the standard 
turbidity solution previously this approximately 
equals to 1.5x108 cell/ml. By a sterile  cotton 
swab a portion of bacterial suspension was 
transferred and carefully and evenly spread on 
Mueller- Hinton agar medium previously, then it 
was left for 10 min. There after the antimicrobial 
discs were placed on the agar with a sterile 
forceps pressed firmly to ensure contact with 
the agar. Later than the plates were inverted and 
incubated at 37ºC for 18-24 hours. 

 Inhibition zones developed around the discs 
were measured by millimeter (mm) using a 
metric ruler according to Clinical Laboratories 
Standards Institute (CLSI, 2018)cotton swab a 
portion of bacterial suspension was transferred 
and carefully and evenly spread on Mueller- 
Hinton agar medium, then it was left for 10 min. 
Thereafter the antimicrobial discs were placed 
on the agar with a sterile forceps pressed firmly 
to ensure contact with the agar. Later than the 
plates were inverted and incubated at 37ºC for 
18-24 hours. 

Inhibition zones developed around the discs 
were measured by millimeter (mm) using a 
metric ruler according to Clinical Laboratories 
Standards Institute (CLSI, 2018). 

Results and Discussion   

   The 100 samples  gave positive growth, the 
bacteria isolated  of this specimen  were  
obtained from patients infected  with  burns , 
and wound infection  during the period   from 
December(2021) to february (2022)  then the 
specimen  growth on culture media .From the 
100 specimens  only  50  (50%) of bacterial 
isolates  were belonged to A.baumannii , .The 50  
clinical samples of A. baumannii obtained were  
wound 25(25. %)  ,  burn 15(15%) , blood 
10(10%). This finding was also observed by Al-
kafaji, (2006), who discovered that the majority 
of isolates were collected from wounds, with a 
percentage of (44.11 %) of total specimens. 

     The microscopic examination showed that all 
the  bacteria isolated  reveal gram negative , 
small cocco- bacilli arranged in single or 
aggregated in pairs, non-spore formation these 
samples subjective to selective media  of 
primary isolation . A. baumannii   revealed a 
small mucoid  smooth surface colony , when  
bacteria cultured on  macConkey agar and  
appear  small pale due to  absence of   lactose 
fermenter and small in size regular edages ,  no 
pigmentation  , when grow on blood agar appear 
non hemolysis and  white  colored, The entire 
edage  appeared smooth and circular, when 
growing the bacteria on chrom  agar  gave  the 
special color appear cream –milky color , ( Collee 
et al., 2011). 

           The finding of  the biochemical test of A. 
baumnnii  was  showed the positive for catalase , 
negative for oxidase  ,  urease  and citrate 
negative and  the indole test was negative as 
well  .   In Kligler iron agar have given  alkaline  

http://www.neuroquantology.com/


Neuro Quantology | Jul 2022 | Volume 20 | Issue 7 | Page 580-586 | doi: 10.14704/nq.2022.20.7.NQ33075 
Dr. Arman Rostamza/Detection of Some Antibiotic Resistance Genes of Acenitobacter bumannii isolated from burn patients 

 

583 

eISSN 1303-5150 www.neuroquantology.com 

 

slant and did not change the bottom, H2S 
negative without gas production due to because  
it is strictly aerobic, , the A.baumannii can grow 
at temperature reached to 44 c ,the motility test 
for it showed non motile bacteria ( Collee et al., 
2011). 

     The identification was performed with the pcr 
system. All isolates of  the A.baumnnii gaves  
positive result  for A. baumannii  gene primer 
with product 1500  bp.. 

     The finding explain the resistance of A. 
baumannii to 14 antibiogram  gents by using  
Kirby – Bauer disk diffusion method ,Growth on  
Mueller-Hinton agar (MHA ) show  the A. 
baumannii  had high resistance  to antibiotic 
such as : Ceftazidime, cefapime , Meropenem, 
cefoxitin and Tobramycin    (100%, 91% ,88%, 
86% and 83%) respectively  , while other 
isolates revealed  moderate  resistance to 
antibiotic  such as :  Ciprofloxacin (48%)  the 
weak resistance   to antibiotic such as 
Doxycycline, and Imipenem  (18% , 10%) 
respectively.         

 ( Erythromycin , Tobramycin the diameter zone 
appear (8 mm)  , Cefoxitine ,Amikacin  the 
diameter zone (14 mm) ,and the moderate 
resistance to the antibiotic such as  Doxycycline 
the  diameter zone was (18 mm ) and 
Ciprofloxacim  the diameter of zone on media 
reveal (11mm ) and the weak resistance or 
sensitivity to the Impinem showed the diameter 
zone of (20 mm) as shown in figure A,B.C (1) 
table (3). The result were interpreted according 
to the diameter of inhibition zones and 
compered with inhibition zones determined by 
CLSI(2018). 

 

(A) 

 

(B) 

 

 

(C) 

Figure (1) A. baumannii resistance to 

antibiotic on Muller –Hinton agar 

 

Table (3) The MDR  of A. boumannii to 
antibiotic . 

No.  of 
resistance 
antibiotic 

classes 

Resistance antibiotic classes 
Resistance of 

Antibiotic 
Symbol of 

isolates (MDR ) 

4 
Monobactams ,Aminoglycosides , 

Penicillin s , Cephalosporin's, 

ATM, PY, TOB ,NA, 
Pepracillin  , FEP , FOX 

, CRO, AK , 

1,2,3, 13,20,  
,22,25,26,40,42 

3 
Monolactams , Penicillin, 

Cephalosporin's , 
ATM , PY , FOX ,FEP, 

CFM, 
9,11,12,1,17,18,2

2,50 

3 
Penicillin, Cephalosporin's , 

Monolactams, 
ATM,PY , CAZ,FOX 

,CRO ,NA ,CFM, CTX 

5, ,8,30, 1,2.4,33, 
49 

 

2 Penicillin, , Aminoglycosides 
ATM,TOB ,AK , 

Ampicillin 

14,15,3,5,22,21,2
8 ,50 

2 Penicillin, Carbapenem , 
MEM , Ampicillin  , 

CAZ ,FEP,CFM, 
13,20 
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Molecular detection of  multidrug resistance  
factors encoded gene :-  

      The collection of 50 A.baumannii isolates  
recovered  from different of specimens site of 
were genetic  for the  drug resistance factors 
encoding  ( CTX -M -15,  bla TEM  , bla PER)  
genes.  

Detection of  gene bla TEM   :- 

    The  result of PCR analysis concerning of the 
found  the gene  bla TEM   showed that  from the 
50 isolates   40  (80 %) were   burn 19 (38 %) , 
wound 18 (36 %) , blood 3(6%) , as in figure (2). 

 

 

Figure (2) Ethidium bromide – stained 
agarose gel  electrophoresis of PCR  

amplification products of  A.baumannii 
isolates that amplified with   bla TEM   gene 

primer with product 310  bp for 2 hrs. at. 75 
V.L : DNA marker (100 bp  ladder ) ,the lanes 

(2,3,8,13 ) negative result of gene and 
(1,4,5,6,7,9,10,11,12,14) lanes are the 

positive  result of gene. 

 

The 50 isolates with the highest rate of carrying 
the bla TEM gene were burn, wound, and other 
isolates, although blood isolates had the gene as 
well. The prevalence of blaTEM genes evaluated 
by PCR-based among A. baumannii isolates in 
Kaohsiung Armed Forces General Hospital was 
reported in a study. The presence of blaTEM in 
multidrug-resistant A. baumannii predicts 
ceftazidime resistance, according to the same 
study. Except for carbapenems, a strain 
containing solely bla TEM was resistant to all -
lactams. In half of the isolates, the rate of bla 
TEM was observed (Ben et al ., 2011). According 
to (Ramoul et.al., 2013), only three isolates had 
the gene, while the bla-TEM gene was 
discovered in half of all isolates ( Mohammad et 
al., 2011). The isolates all had bla-TEM, and the 

majority of them had the gene. (Jeong and 
colleagues, 2005).                                                                                                        

     According to Ramoul et.al.,( 2013), only three 
isolates had the gene, while the bla-TEM gene 
was discovered in half of all isolates . The 
isolates all had bla-TEM, and the majority of 
them had the gene( Mohammad et al., 2011).                                                                                                        

Detection of  gene CTX-M -15   :- 

             The PCR analysis   concerning the 
presence of  gene CTX-M -15 showed that  from 
the 50 isolation  The PCR analysis   concerning 
the presence of  gene CTX-M -15 showed that  
from the 50 isolation  9  ( 18 %) were  burn 3 (6 
%) , wound 4 (8%) , blood 1(2%),as in figure (3). 

 

Figure (3) Ethidium bromide – stained 
agarose gel  electrophoresis of PCR  

amplification products of  A.baumannii 
isolates that amplified with   bla CTX-M -15.   
gene primer with product 550  bp for 1.45 

hrs. at. 75 V..L : DNA marker (100 bp  ladder ) 
,the lanes (1,14 ) negative result of gene and 
(1,2,3,4,5,6,7,8,9,10,11,12,134) lanes are the 

positive  result of gene. 

          The results of gene CTX-M -15 revealed that 
only 9 of the 50 isolates had the gene that 
appeared at a high rate in burn and wound 
isolates, while the rest of the blood isolates had a 
low rate or were non-found in the majority of 
them. The findings revealed that only 5% of A. 
baumannii isolates gave the CTX-M -15 gene by 
Al-Ajeeli ,(2013). The result revealed that only 
5% of A. baumannii isolates gave the gene (Al-
Grawi et al. , 2011).      

 Detection of  gene bla PER  

       The results of PCR analysis concerning the 
presence of  gene bla PER showed that  from the 
50 isolates   The results of PCR analysis 
concerning the presence of  gene bla PER 
showed that  from the 50 isolates   34  ( 68 %) 
were  burn 18 (36 %) , wound 14 (28 %), blood 
2(4%)  , as in figure (4). 
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          According to Lee et al., (2008), cell 
adhesiveness and biofilm formation on plastic 
are stronger in A.boumannii strains carrying the 
bla PER gene than in strains lacking this genetic 
feature. Furthermore, the quantity of expression 
of this gene as assessed by reverse 
transcription-PCR is linked to the amount of 
biofilm generated on plastic and the bacteria's 
ability to adhere to human epithelial cells. 
Similar findings were reported by, who 
discovered a link between multidrug resistance 
and biofilms, though they believe that the 
presence of bla PER is more important for cell 
adhesion than bacterial biofilm formation on 
abiotic surfaces. (Rao et al.,2008).      

 

Figure (4) Ethidium bromide – stained agarose 
gel  electrophoresis of PCR  amplification 

products of  A.baumannii isolates that amplified 
with   bla PER .L : DNA marker (100 bp  ladder ) 

,all lanes are the positive  result of gene. 

                                                                                                 

A. baumannii encoded gene among bacterial 
isolates :- 

           According the results obtained , the 
percentage of  high in the  gene bla TEM  , was 
detected in isolates (80%)  while the bla PER 
was (68%),and  the  CTX-M-15 showed the  17% 
the compared genes  show in table (4) . 

Table (4)  A. baumannii encoded gene among 
bacterial isolates.  

Gene 
Wound 
(n=25) 

Burn 
(n=15) 

Blood 
(n=10) 

Total 
(n=50) 

bla PER 28% 36 % 4% 68% 

blaTEM 36% 38% 6% 80% 

CTX-M-
15 

8% 6% 2% 18% 
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