
Annals of R.S.C.B., ISSN:1583-6258, Vol. 26, Issue 1, 2022, Pages. 274 - 281 

Received 08 November 2021; Accepted 15 December 2021 

274 

http://annalsofrscb.ro 

 

 

Incidence of Aminoglycoside Resistance Genes 

in Pseudomonas aeruginosa Isolated from 

Burns and Wounds Infections 

 
Haider Qassim Raheem* , Ehasn F. Hussein** 

Corresponding author: 
*
DNA Research Center,University of Babylon,Hilla,Babylon,Iraq. 

**
College of Medicine of Hamorabi,University of Babylon,Hilla,Babylon,Iraq. 

e-mail: haiderbio412@gmail.com 

Tel:+9647810828059 
 

ABSTRACT : 

Aminoglycosides are the furthermost commonly given antibacterial causes in Iraq they are usually 

intended for the handling of infections initiated through (Gm-ve) bacteria.The objective of this 

training existed to identify the resistance forms alongside diverse aminoglycoside antibiotic then the 

incidence of the genes coding for resistance in Pseudomonas aeruginosa isolates from Al-Hilla 

Teaching Hospital in Babylon Province.Totally isolates that existed resistant to lone or further 

aminoglycoside stayed exposed to antibiotic sensitivity experimentin addition to PCR examination to 

identify the incidence of the resistance genes armA,(ant(3)-1,aac(3)-1.The results displayed that 

isolates remained resistant to Penicillins with rate of resistance (80,75,65%),Cephalosporin (55,70, 

65,70%).Carbapenem showed variable resistance(50,45%).The resistance to Fluoroquinolones was 

noted as (65,50%).The resistance genes further most often detected in these isolates existed 

armA20%,ant(3)-1,16.6%,aac(3)-1,13.3%,these results point to that the genes of amino glycoside- 

resistance are widespread then can certainly extent amongst P.aeruginosa strains.Corresponding 

struggles besides more study workings are wanted to controller to aminoglycosides resistance 

beforehand towards be a frightening emergency. 

KEYWORDS:P.aeruginosa,Aminoglycoside,ResistanceGenes,Lipopolysaccharide,Modifying 

enzyme. 

 
INTRODUCTION: 

Aminoglycosides are extremely persuasive,wide-range antibiotics through several desired things cast 

off designed for the treatment of l frightening contagions.
1
Aminoglycosides are the utmost often 

given antibacterial managers in Iraq;they require remained finally recognized to treatment of (g-ve) 

infections.Aminoglycosides contain numerous diverse mediators for  example (amikacin,tobramycin, 

gentamicin,and paromomycin,are the greatest often recommended.Aminoglycosides action mainly 

through compulsory to the aminoacyl position of the 16S rRNA in the ribosomal (30s subunit), 

primary to error of the genomic code then reserve of translocation they are further active alongside 

quickly growing bacteria, then they distress then eventually terminate bacteria through numerous 

devices.They want lone a small interaction thru bacteria to destroy them.Their chief location of act is 

the membrane linked ribosome of bacteria concluded which they obstruct with 
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the protein creation.They fix to the (30s) bacterial ribosome,they necessity leading irritated the 

lipopolysaccharide (LPS) cover of (g-ve),bacteria cell wall,then lastly the cell membrane.for of the 

polarization of these composites,a specific dynamic passage route is vital.
2
Aminoglycosides are cast- 

off after extra fewer toxic antibiotics exist.They are mostly vigorous alongside aerobic(Gm-ve) for 

example Pseudomonas,Acinetobacter besidesM.tuberculosis.They container be cast off alongside 

sure Gm+ve bacteria,then absence actions alongside an aerobic.They are not naturally impaled for 

other antibiotics are extra active then ensure less side effects.The greatest common usage of 

aminoglycosides are empiric treatment aimed at severe contagion for example septicemia,UTI and 

Hospital respiratory tract infections.
3,4

Generally when culture of the causative organism is mature in 

addition to their susceptibilities tested,aminoglycosides are superseded in indulgence of fewer toxic 

antibiotics
5
.The extreme communal aminoglycoside-modifying enzyme gene varietiesinP.aeruginosa 

are aac(6)-I,aac(6)-II,ant(2)-I and aph(3’)-I.
6,7

And their substrates are the furthermost significant 

antipseudomonal aminoglycosides.
8
 

 
MATERIALS AND METHODS: 

Isolation and Identification: 

Thirty specimens were composed beginning(AL-Hilla Teaching Hospital) in Babylon Province.The 

medical assessments involved models of burns and wounds,the bacterial isolates composed as a 

diverse growth from medical samples stayed categorized by morphological chattels besides 

biomedical tests before recognized throughVitek2system.Bacterialgroups have been conserved on 

slopes of nutrient agar.Once-a-month,they were sub-cultured in addition at that time stored at4C
o
.
9
 

 
Antibiotic Susceptibility Test for Pseudomonas aeruginosa Isolates: 

The antimicrobial susceptibility of all clinical isolates (1×10
8
 CFU/mL)was examined usingVITEK2 

Systems method with various antibiotic:Piperacillin/Tazobactam(100/10µg),Ticarcillin/Clavulanic 

Acid(75/10µg),Ampicillin/Sulbactam(10/10µg),(Ceftazidime,Ceftriaxone,Cefepime,Cefazolin,30µg), 

Amikacin(30µg),(Gentamicin,Rifampicin,Tobramycin10µg),(Meropenem,Imipenem10µg),Colistin 

(10µg),Ciprofloxacin(5µg),Levofloxacin(5µg). 

 

Extraction and Amplificationsof DNA: 

Genomic DNA existedquarriedisolation bacteria throughversion(Favor-Prep TM Genomic DNA 

Mini Kit) to the industrialist's (Favorgen/Taiwan) procedures.
10

For instance in table (1) these primers 

were assumedfrom(Alphabusiness,Canada),and primer condition in table(2)PCR master-mix reaction 

existed set through PCR Master Mix kit (Bioneer / Korea) and charity as heading for the customer. 
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Table (1): Primers Set are Castoff. 
 
 

Gene Sequence 

armA F5'-ATTCTGCCTATCCTAATTGG-3' 

R5'-ACCTATACTTTAT CGTCGTC -3' 

ant(3)-1 F5'TGATTTGCTGGTTACGGTGAC3' 

R5'CGCTATGTTCTCTTGCTTT TG-3' 

aac(3)-1 F5'TTACGCAGCAGCAACGATGT3' 

R5'GTTGGCCTCATGCTTGAGGA-3' 

 

 
Table (2):Thermo cycler Conditions. 

 

Gene Temperature (°C) / Time Number 

of cycles 

Amplicon 

size (bp) 

ant(3)-1 95/5 

Min 

95/30 

sec 

55/30 

Sec 

72/1min 72/5min 35 284 

aac(3)-1 95/5 

Min 

95/30 

sec 

58/30 

Sec 

72/1min 72/5min 35 402 

aac(6)Ib 95/5 

Min 

95/30 

sec 

58/30 

Sec 

72/1min 72/5min 35 490 

armA 95/5 

Min 

95/30 

sec 

55/30 

Sec 

72/1min 72/5min 35 315 

 

RESULTS: 

Antibiotic Susceptibility of Pseudomonas aeruginosaIsolates by Vitek System: 

Wholly30 Pseudomonas aeruginosaisolates,recognized through the Vitek2 system,displayed diverse 

designs of resistance to diverse antibiotics as displayed in table (3),displayed utmost resistance to 

Penicillins(Ampicillin/Sulbactam,Piperacillin/Tazobactam,Ticarcillin/ClavulanicAcid),with 

percentage of resistance (80,75,65%),respectivel.Resistance to cephalosporin (Ceftazidime,Ceftri 

axone,Cefepime and Cefazolin) a developed resistance stayed observed(55,70,65,70%) respectively 

of isolates,Aminoglycosides displayed in constant resistance degree for example:Amikacin, 

Gentamicin resistant(60%),and Tobramycin resistance rate (40%),the total incidence of amino 

glycoside resistance initiate in study was lesser than before described in further nations.
11,12

 

Carbapenems are frequently charity as a latter-option treatment for infections of Pseudomonas. 

Resistance to Carbapenem exhibited in constant resistance imipenem,meropenem 
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(50,45%) this result is in conflict with a furtherinformation.
13,14

The resistance to Fluoroquinolones 

(Ciprofloxacin,Pefloxacin) was noticed as (65,50%),which is in covenant with other trainings.
15

 

Ratios of sensitivity of isolates to the lasting antibiotics were as exhibited(100%) for Colstin. 

 
Table (3): Antibiotic Susceptibility of P.aeruginosaIsolates by Vitek 2 System. 

 

Antibiotics MIC Interpretation 

Resistance Intermediate Susceptible 

Piperacillin/Tazobactam <=64 (80%) 0 (20%) 

Ticarcillin/Clavulanic 

Acid 

<=64 (75%) 0 (25%) 

Ampicillin/Sulbactam <=32 (65%) 0 (35%) 

Ceftazidime <=64 (55%) 0 (45%) 

Ceftriaxone <=64 (70%) 0 (30%) 

Cefepime <=32 (65%) 0 (35%) 

Cefazolin <=64 (70%) 0 (30%) 

Meropenem <=16 (50%) 0 (50%) 

Imipenem <=16 (45%) 0 (55%) 

Amikacin <=32 (60%) (25%) (15%) 

Gentamicin <=16 (60 %) 0 (40%) 

Tobramycin <=16 (40%) 0 (60%) 

Ciprofloxacin <=4 (65%) 0 (35%) 

Levofloxacin 4 (50%) (20%) (30%) 

Colistin <=0.5 0 0 (100%) 

 
Aminoglycoside Resistance Genes: 

In the existing training,aminoglycoside resistance genes have existed examined in all isolates,as 

displayed in figures(12,3,4),the genes tested Pseudomonas aeruginosa isolates approved the 16S 

rRNAmethylase-gene armAat(20%),and aminoglycoside modifying enzyme gene to acetyltransferase 

were(ant(3)-1(16.6%),aac(3)-1(13.3%). 
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Figure(1). Aminoglycoside resistance Occurrence genes in P. aeruginosa. 

 

Figure(2):Ge le lect rop hor es is,(1. 5% aga ros e,v olt fo r60 - 120 m in)fo r arm A (31 5bp) product using 

P.aeruginosaisolate DNA template. 

Figure(3):Gelelectrophoresis(1,5agarose,70 volt for 60-120 min) for ant(3)- 1geneproduct(284bp) 

using, P.aeruginosa DNAtemplate. 
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Figure(4):Gelelectrophoresis(1,5% agarose,70volt for1-2hrs) for aac(3)-1 product (402bp) 

using P.aeruginosa DNA template. 

 
DISCUSSION: 

The results of this training shown that the genes coding aminoglycoside-modifying enzymes are 

prevailing in Pseudomonas aeruginosa,these results were agreement a contractby.
16

,in the,training, 

which painted the requirement of since defensive actions to controller spreading of these resistance 

genes this consequences constant with.
5
However,amino glycoside resistance in these bacteria has 

improved in new year's.
17

The chief device of (aminoglycoside-resistance) in the medical isolates of 

gm-vebacteria is enzymatic modification of amino-orhydroxyl-groups of amino glycosides.The cause 

of enzymatic aminoglycoside alteration is concentrated or detached ribosome attachment of the 

aminoglycoside molecule.Preceding educations recommended that the Pseudomonas spp, 

encompasses numerous devices of aminoglycoside resistance.
18

The most wide spread device of 

resistance is owing to enzyme inactivation by(ANT)nucleotidyl-transferases,Acetyltransferases 

(AAC),and(APH)phosphotransferases several of the aminoglycolside modifying enzymes(AME) 

make medical resistance,then in common lone the APHs and AACs yield great resistance ranks.
19,20

 

 
CONCLUSION: 

Pseudomonas aeruginosaisolates displayed highest resistant to Penicillins with rate of resistance 

(80,75,65%),Cephalosporin(55,70,65,70%).Carbapenem showed variable resistance (50,45%).The 

resistance to Fluoroquinolones was noted as(65,50%).Theresistance genes furthermost often detected 

in these isolates existed armA 20%,ant(3)-1,16.6%,aac(3)-1,13.3%,these results point to that the 

genes of aminoglycoside-resistance are wide spread then can certainly extent amongst P.aeruginosa 

strains.Corresponding struggles besides more study workings are wanted to controller to amino 

glycosides resistance beforehand towards be a frightening emergency. 
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