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 مستخلصال
 

 Pseudomonasفً ثكزشٌب   tox Aالأرٌ نهكشف عٍ جٍٍ اطبثبد  خًسٍٍ عٍُخ يٍجًعذ يئخ و      

aeruginosa رى انكشف عٍ وسطً انًبكىَكً واكبس انذو رحذ ظشوف يعقًخ.  . صسعذ هزِ انعٍُبد عهى

فً هزِ P. aeruginosaانخظبئض انًظهشٌخ نهعضلاد واجشاء الأخزجبساد انكًٍىحٍىٌخ فً رشخٍض ثكزشٌب 

. يٍ جًٍع هزِ انعٍُبد رى VITEK- 2 . Compact systemثأسزخذاو انعٍُبد ، ورى رأكٍذ انزشخٍض ثىاسطخ 

فحض انحسبسٍخ  اجشي. %P. aeruginosa (81 )انحظىل عهى سجعخ وعششٌٍ عضنخ رعىد نجكزشٌب 

 Ticarcillin 75 µg,Ceftazidimeحٍىٌخيٍ يجبيٍع يخزهفخ يضبداد ثأسزخذايخًسخنهًضبداد انحٍىٌخ 

30µg,Cefotaxime 30µg,Meropenem 10µg,Levofloxacin 5µg واخزجشد حسبسٍخ جًٍع انعضلاد

ضذ هزِ انًضبداد . ثٍُذ انُزبئج قذسح هزِ انعضلاد عهى يقبويخ اغهت انًضبداد . يٍ ثٍٍ هزِ انعضلاد كبَذ 

ٍع انًضبداد . اخزٍشد هزِ ( اظهشد يقبويزهب رجبِ جQ1, Q2, Q5, Q8 and Q11ًهُبك خًس عضلاد )

. وثعذ اسزخلاص انًبدح انىساثٍخ  tox Aانعضلاد انخًسخ انًزعذدح انًقبويخ نهًضبداد انحٍبرٍخ نهكشف عٍ جٍٍ 

ثأسزخذاو ثشاًٌشاد خبطخ ، كم هزِ انعضلاد  tox Aنهزِ انعضلاد انخًسخ ثأسزخذاو كذ خبص ورضخٍى انجٍٍ 

 ج قبعذح فً يبدرهب انىساثٍخ .    صو 535ثحجى يبٌقبسة  tox Aاحزىد جٍٍ 

 

 

Abstract      

One hundred fifty swabs were collected from otitis infection to detect toxA gene in 

Pseudomonas aeruginosa. These samples were cultured on MacConkey agar and 

blood agar media under sterilization condition and incubated for 18-24 hrs at 37
o
C. 

Morphological and biochemical test was carried out to identify P. aeruginosa in these 

samples , then diagnosis was confirmed with VITEK- 2 Compact system. In all these 

samples found twenty seven isolates belong to P. aeruginosa (18%).Antibiotic 

susceptibility test was achieved by select five antibiotics (Ticarcillin 

75 µg,Ceftazidime 30µg,Cefotaxime 30µg,Meropenem 10µg,Levofloxacin 5µg) from 

different groups, all these twenty seven isolates were examined against these 

antibiotics. The results showed ability of these isolates to resist most antibiotics. Some 

of these isolates (Q1, Q2, Q5, Q8 and Q11)were resistant against all antibiotics. These 

five multidrug resistance isolates were selected to detecttox A gene. After extraction 

of genomeof all these five isolates by specific kit and amplificationoftox A gene by 

specific primers, all these five isolates were contained toxA gene in about 535 bp in its 

genetic materials. 
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Introduction 

Otitis infection consider complex 

infectiousand inflammatory diseases in 

the  infected ear and this infection 

increase in worldwide which infection 

found in about 80%in children.Otitis 

infection divide into twomajor kinds 

are acute infection  and chronic 

infection [1,2]. Stage of acute infection 

include rapid clinical signs of 

inflammation, fever, bulging and 

possible puncture of the tympanic ear 

membrane .In absence of identification 

and treatment by physicians [3], acute 

infection progressing into chronic 

infection that include continuous 

drainage from the middle ear that 

linked with a perforated ear drum 

[4]and when examine by specialist 

physicians through otoscope may be 

seen chronic otitis infection signs 

include red and inflamed with purulent 

dischargein infected patients adults and 

children may led to hearing 

impairment[5,6]. Ear infection occur 

by different types of bacteria like 

Pseudomonas aeruginosa , 

Streptococcus pneumoniae, 

Haemophilus influenzae,Moraxella 

catarrhalis,Klebsiella pneumonia , 

Staphylococcus aureus and Proteus 

vulgaris in different countries in the 

world but include different causal 

agent and percentage of infection. 

Pseudomonas aeruginosa exhibit high 

levels of pathogenicity in different 

sites of the human body especially in 

otitis infection which it can increase 

biofilm formation that protect this 

bacterium from defenses of the human 

body especially macrophage and 

increase from it ability to resist 

antibiotics [7].Pseudomonas 

aeruginosa contain different virulence 

gene that encode to virulence factors as 

well as capacity of this bacterium to 

exhibit multidrug resistance because it 

has development mechanisms 

resistance against antibacterial [8].P. 

aeruginosa contain virulence genes 

that increase of pathogenicity like tox 

A gene that encoded into exotoxin A 

which lead to tissue necrosis through 

inhibition of protein synthesis in host 

cells and then will increase levels of 

infection and distribution of bacterial 

cell in tissue infecteted ear [9,10]. This 

study was aimed intodetection of 

virulence gene ToxA in Pseudomonas 

aeruginosa isolated from otitis 

infection. 
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Materials and methods                     Antibiotic susceptibility test 

Collection of samples 
 

From otitis patients infections, one 

hundred fifty specimens were collected 

in some hospitals in Baghdad during 

the period from September into 

December 2017. All samples prepared 

to the further experiment. 

 

 

Laboratory diagnosis 

Cultured all one hundred fiftyswabs 

from otitis infectiononto blood agar 

and MacConkey agar under 

sterilization condition and incubated 

for 18-24 hrs at 37
o
C.  Laboratory 

diagnosis was carried out by by their 

morphological characteristics and 

standard biochemical tests [11]. Then 

confirmation of P. aeruginosa by 

VITEK- 2 Compact system according 

to manufactures' instructions 

(Biomerieux/ France). 

 

Antibiotics included  Cefotaxime 30µg 

(cephalosporins group),Ceftazidime 

30µg (cephalosporin sgroup), 

Levofloxacin 5µg (flouroquinolones 

group),Meropenem 10µg (carbapenems 

group),Ticarcillin 75 µg (penicillins 

group). The results were compared with 

National Committee for Clinical 

Laboratory Standard (CLSI, 2014) 

[12]. 

 

Extraction of genetic material 

Selected five multidrug resistance 

isolates (more resistant isolates) of P. 

aeruginosa to further experiments. 

Genetic material of these multidrug 

resistance was extracted by wizard® 

genomic DNA purification kit 

(Promega , USA) according to 

manufacturers' instructions. 

Amplification process of the toxA gene 

was carried out by using  specific 

primers (table 1).            

 

Table (1): Sequence primers of amplification Tox A gene 

Reference Expected amplicon size Sequence 5'→3' Primer type 

 

Azhar, 2017 [13]
 535bp 

CGAACTGGACGGTGGAGC Forward 

CCTGTTCCTTGTCGGGGATG Reverse 
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Conditions of PCR cycleincluded 

Initial denaturation at 95 ºC for 1 

minutes, 30 cycles of denaturation at 

95ºC for 30 second, annealing at 

57.2ºC for 30 second and extension at 

72ºC for 1 minutes.Final extension 

at72ºC for 5 minutes.

Gel electrophoresis  

PCR products of five multidrug 

resistance isolates were analyzed on 

agarose gel (1%) using 

horizontalelectrophoresis unit, gel was 

immersed in 0.5X TBE buffer, then 

samples were loaded into the wells of 

the gel . Electrophoresis was carried 

out for one - two hours at 50V. Then 

electrophoresis gel was stained with 

10μ  of     d  m b om d    o k 

solution . DNA bands were visualized 

by using U.V transilluminator at 365 

nm.and used DNA ladder (1500bp, 

Promega USA) [14] .            
 
 

 

 

Results and Discussion 

Laboratory diagnosis 

Laboratory diagnosis focused on 

morphological and biochemical 

tests.Then chose bacterial isolate that 

non fermentatative of lactose on 

MacConkey agar . Results showed  the 

isolates were Gram stain negative, 

oxidase positive, citrate positive , urea 

hydrolysis positive, catalase positive, 

bluish green pigmentation positive, 

indole production negative, voges 

proskaeur negative and methyl red 

negative  . Then confirmed laboratory 

diagnosis of Pseudomonas aeruginosa 

by using VITEK- 2 Compact system 

according to manufactures' instructions 

(Biomerieux/ France). The results 

showed twenty seven of 

Pseudomonosa aeruginosa were 

obtained from all these otitis infection 

samples (18%).Isolation of 

Pseudomonas aeruginosafrom otitis 

infection in this study is agreement 

with Ban et al.(2014)[15] in Baghdad 

and Zina, 2015[16] in Al-Hillah city. 

But it differs with other studies 

included Ali et al.(2013) [17] (9.2%) 

in Al-Hillah city ,  Ekram and 

Rokan.(2014) [18] (10%) in Kalar 

city,Rana et al.(2017) [19] (28%)  and 

Ragiv et al.(2017) [20] (33%) in india. 

Thedifference in distribution of these 

bacteria may be belong to  difference of 

geographical location.Pseudomonas 

aeruginosa consider most common 
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bacterium that causeotitis infection 

acute and chronic infection which 

consider chronic suppurative otitis 

media as a common ear diseases. 

Acute otitis media and otitis media 

with effusion are closely related 

clinical conditions [21,22]. Acute 

infection represents an acute infective 

process, otitis media with effusion 

include middle ear effusion in the 

absence of symptoms and signs of 

acute inflammation . P. aerginosa 

infection are the most causes  otitis 

media infection. This bacterium 

contain different virulence gene 

encoded to virulence factors like tox A 

protein that necrosis host cells, also 

capacity of this bacterium to form 

biofilm that protect it from defenses of 

human body and antibiotics. Virulence 

gene expression of P. aeruginosa 

regulate by molecular signals called 

quorum sensing that include increase 

density of bacterial cells and increase 

produce these signals (chemical 

compounds) to trigger start infection 

with this dangerous bacterium [23,24]. 

 

 

Antibiotic susceptibility test  

All twenty seven isolates exhibited 

different levels of it capacity resistance 

against antibiotics (table 1). The 

isolates (Q1, Q2, Q5, Q8 and Q11) 

resisted all antibiotics (100%) and 

chose as multidrug resistance to 

complete further experiment that 

include detection of toxA gene in these 

multidrug resistance isolates.Other P. 

aeruginosa isolates appeared resistance 

percentage (20% - 80%) against 

antibiotics, which most isolates were 

sensitive to meropenem (beta lactam 

group) that act on inhibition of cell 

wall synthesis.The difference in 

resistance may be due to  randomly 

using of antibiotics , inappropriate 

duration lead to change level of 

antibiotic concentration in the body,  

insufficient dose and selection of  

effective antibiotic. These results 

agreement with Ragiv et al.(2017) [20] 

and Iara et al.(2017) [25]. Also it 

differs with Ali et al.(2013) [17] and 

Ekram and Rokan.(2014) [18].Increase 

density of this bacterium through 

quorum sensing signsls lead to increase 

virulence gene expression, then 

formation high level of pathogencity 

and high levels of resistance 

mechanisms. Mode of antibiotics 

action against P. aeruginosa may be 

inhibition of cell wall synthesis by 

Meropenem 10µg(carbapenems group) 
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and Ticarcillin 75 µg (penicillins 

group), inhibition of protein synthesis 

by Cefotaxime 30µg and Ceftazidime 

30µg (cephalosporins group), 

inhibition of DNA gyrase activity in 

DNA replication by Levofloxacin 5µg 

(flouroquinolones group) [26].  Also P. 

aeruginosa posses different 

mechanisms of resistance these 

antibiotics like extended spectrum 

betalactamse production, modification 

of pores size in outer membrane , 

change of target site  and efflux pump 

system that may be lead to multidrug 

resistance bacteria and formation 

clinical treatment problems in world 

because these multidrug resistance 

strains may be distribution through 

transfer genetic material or by 

mutation. Recently mechanisms of 

resistance increased in about 12 – 36%  

mostly in modification in outer 

membrane and efflux system as well as 

transport plasmid among them of P. 

aeruginasa isolates and then lead to 

difficult treatment [27].

 

Table (2): Antibiotic susceptibility test of P. aeruginosaisolates from otitis 

infection against five antibiotics 
 

Percentage 

of 

Resistance 

Ticarcillin 

75 µg 

Meropenem 

10µg 
Levofloxacin 5µg 

Ceftazidime 

30µg 

Cefotaxime 

30µg 

Isolates of   

P. 

aeruginosa 

100 % resistance resistance resistance resistance resistance Q1 

100 % resistance resistance resistance resistance resistance Q2 

20 % sensitive sensitive resistance sensitive sensitive Q3 

60 % sensitive resistance resistance sensitive resistance Q4 

100 % resistance resistance resistance resistance resistance Q5 

60 % sensitive resistance resistance sensitive resistance Q6 

80 % resistance resistance sensitive resistance resistance Q7 

100% resistance resistance resistance resistance resistance Q8 

80 % resistance resistance resistance sensitive resistance Q9 

60 % resistance sensitive resistance resistance sensitive Q10 

100 % resistance resistance resistance resistance resistance Q11 

40 % resistance sensitive sensitive resistance sensitive Q12 

80 % resistance sensitive resistance resistance resistance Q13 

60 % resistance sensitive sensitive resistance resistance Q14 

80 % resistance sensitive resistance resistance resistance Q15 

60 % resistance sensitive resistance sensitive resistance Q16 

60% resistance sensitive sensitive resistance resistance Q17 

40% sensitive sensitive resistance resistance sensitive Q18 

80% resistance sensitive resistance resistance resistance Q19 

04% resistance sensitive sensitive sensitive resistance Q20 

80% resistance sensitive resistance resistance resistance Q21 

40% sensitive sensitive resistance resistance sensitive Q22 

60% resistance sensitive resistance resistance sensitive Q23 

60% resistance sensitive sensitive resistance resistance Q24 

60% sensitive sensitive resistance resistance resistance Q25 

80% resistance sensitive resistance resistance resistance Q26 

40% resistance sensitive sensitive resistance sensitive Q27 
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Detection of tox A geneinP. aeruginosa isolates 

Antibiogram test was achieved of all 

twenty seven isolates of these bacteria , 

then depending on results of resistance 

the isolates (Q1, Q2, Q5, Q8 and Q11) 

exhibited ability to resist all antibiotics 

(multidrug resistance), so these five 

isolates were chose  to detection of tox 

A gene. Genome of all these five 

isolates extracted by using specific kit , 

then amplification of tox A gene by 

specific primers. Product PCR of    tox 

A was detected by gel electrophoresis 

on agarose against DNA ladder 1500bp 

(promga, USA) in about 535bp in all 

these five multidrug resistance isolates 

of   P. aeruginosa as shown in figure 

1,and these results agreement 

withAzhar, 2017 [13].        

 

 

Figure (1): Gel electrophoresis for amplified ToxA gene inmultidrugresistance                     

P. aeruginosa on agarose gel (1%) ,   50V for  1 hour . 

L: represent DNA ladder 1500bp. 

Q1, Q2, Q5, Q8, Q11: Multidrug resistanceP.aeruginosaisolates. 

 

Conclusion 

Otitis infection with P. aeruginosa from 

major clinical problems. Among 150 

otitis infection found 27 isolates belong 

to P. aeruginosa(18%). These isolates 

were resistant to most antibiotics and 
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some of them (Q1, Q2, Q5, Q8 and Q11) 

isolates showed resistance against all 

antibiotics and all of these five multidrug 

resistance isolates were contained tox A 

gene in about 535 bp in its genetic 

material. 
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