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Abstract 
   Most of the acquired antibacterial resistance can be obtained by 

mutations occurring in genes due to certain physical and chemical 

factors. These mutations are present in chromosomal gene and  

plasmids , among other types of mobile genetic elements. Aim of 

the current study is to determine the  resistance genes in isolated 

pathogenic bacteria and their effectiveness in resisting pathogenic 

bacteria to antibiotics. In the present study, Samples from patients 

suffering from burns, wounds and urinary tract infection were 

collected . These samples were cultured on the proper media and 

colonies were identified by different biochemical tests. Identified 

pathogenic bacteria were applied to investigate their resistance 

against wide range of antibiotics using VITEK system. PCR 

technique was used to detect the antibiotics resistant genes among 

bacterial isolates. Results showed that K. pneumoniae carried all 

tested genes. However, tem and shv genes were absent in St. 

aureus, E. coli and P. aeruginosa. It can be concluded that all 

tested bacteria were dangerous due to the antibiotics resistance 

activity but K. pneumoniae were the most dangerous. 
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Introduction 
   Antibiotics have been considered as the high 

significant classify of pharmaceuticals which 

have been employed for decades for fighting 

microbes [1], as well as, represented  the most 

significant medical innovations of the 20th 

century. Employing antimicrobial in this field 

has been increased in the world over the 

years. A previous  study conducted by Klein 

[2]showed that the consumption of antibiotics 

was increased by 65% during period of 2000 

and 2015 in 76 countries. However, the 

extensive usage of antibiotics have widely 

caused bacteria to develop and spread 

antibiotic resistance , which has turned into a 

serious issue, lead to bacterial diseases harder 

or impossible to treat [3]. Resistance of 

bacteria is defined as the ability of bacterial 

cells to prohibit antibiotic bacteriostatic or 

bactericidal impacts [4]. The report of World 

Health Organization (WHO) in 2019, revealed 

that a round 700,000 people were died yearly 

due to  the infections by antibiotic-resistant 

bacteria and estimated to be reach for over 20 

million per year was death in long future)[5]. 

As result of not finishing a course of 

antibiotics by any person or took antibiotics 

too often for the wrong reasons, these routines 

will lead to occurring modifications within 

the bacteria resulted to lose antibiotics their 

activity against target bacteria [6,7]. On the 

other hand, such factors including bad society 

hygiene,  bad controlling  in hospitals 

infection and clinics infection control in 

hospitals and clinics, environmental 

accumulation of antibiotics may develop the 

bacterial resistance [8].  

However, most of the acquired antibacterial 

resistance can be obtained  by mutations 

occurring in genes due to certain physical and 

chemical factors [9]. These mutations are 

present in chromosomal gene and  plasmids , 

among other types of mobile genetic 

elements. Antibiotics resistance bacteria 

passage a copy of their genes to another 

bacterial strain which they don’t have 

resistant feature via transformation, 

conjugation, or transduction [10]. In several 

studies such as  [11,12] appeared  active 

removal of the antibiotic, reduction of 

intracellular antibiotic concentrations and 

modification of the antibiotic target enhanced 

gene expression encoding for efflux pumps 

can lead to arisen bacterial resistance.  

Thus, the goal of the present study was to 

investigate the bacterial pathogen resistance 

activity for a wide range of antibiotics and 

searching for genes encoded for this 

antibiotics resistance. 

Materials and methods 

Samples collection: 
   One hundred and ten samples were 

collected from various sources, including 

burns, urinary tract infections, wound 

infections, and taken from both sexes at the 

Imam Hussein  Teaching Hospital. Using 

sterile cotton swabs containing a carrier 

medium to maintain bacteria through 

transporting them to the laboratory after they 

were clinically diagnosed .  
 

Bacterial isolation:  
   All specimen collected  were inoculated on 

selective and differentiated media such as 

blood and MacConkey agar purchased from 

(Hymedia-India). The grown samples were 

incubated at 37°C for one day. Bacteria were 

identified by Gram stain, phenotypic 

characteristics of the colony, and depending 

on biochemical tests such the enzymetic 

reaction for Indol, urease, coagulase , oxidase, 

and catalase tests.Five isolates of 

Staphylococcus aureus were isolated from 

burns, seven isolates of Escherichia coli  

samples were cultured from wounds and 

urine, three isolates of Pseudomonas 

aeruginosa were identified  from burns and 

wounds, and nine isolates of Klebsiella 

pneumoniiae were isolated from wounds and 

burns.    

Antibiotic susceptibility: 

Antibiotic susceptibility test was performed 

by VITEK system. 
 

PCR technique for the molecular 

detection of resistance genes: 
   DNA extraction was obtained from 

aforementioned isolates by using a DNA 

extraction kit from Addbio, Korea for 

detecting the antibiotics resistance genes 

including (ermA, qnr, shv, tem,aac(6’)-Ib -cr) 

by using specific designed primers shown in 

the Table 1. 
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Table 1: Primers sequences to detection of antibiotics resistance-genes in pathogenic 

bacteria 

primer 

type 

nitrogen bases sequence table the size( bp) Reference 

Tem TCCGCTCATGAGACAATAACC 

 

F 931bp [13](Alikhani.,201

3) 

 TTGGTCTGACAGTTACCAATGC 

 

R 

Shv CTTTACTCGCCTTTATCG F 827 [14] (PEYMANI 

et al.,2017) TCCCGCAGATAAATCACCA 

 

R 

ErmA TCTAAAAAGCATGTAAAAGAA F 645 [15] Juda et al., 

(2016) CTTCGATAGTTTATTAATATTAGT R 

QnrA GATAAAGTTTTTCAGCAAGAGG F 593 [16](Jacoby et al., 

2003) ATCCAGATCCGCAAAGGTTA R 

aac(6’)-

Ib -cr 

TTGCGATGCTCTATGAGTGGCTA F 482 [17]Kim et al., 

(2009) CTCGAATGCCTGGCGTGTTT R 
      

 

PCR reactions were performed, and primer 

solutions were prepared according to their 

manufacturing company. The components of 

each PCR tube were as the following: Master 

Mix 12.5 μl , forwards primer 0.25-2.5 μl, 

reverses primer 0.25-2.5 μl, 1-5 μl of DNA 

template Nuclease-Free water were added into 

tubes to complete the final volume to 25 μl.  

Each tube was carefully mixed with a vortex 

mixer for 10 sec, then inserted into a 

Thermocycler PCR device for the purpose of 

performing the reaction, using the specific  

program for the amplification of target gene 

Table 2 .  
 

 

Table 2: Thermocycler conditions for each tested gene. 

references 
final 

extension 
extension annealing denaturation cycles 

Initial 

denaturation 
genes 

[18](Yang et al., 

2018) 

72 ⸰C /7 

min 

72 ⸰C /1 

min 
53 ⸰C / 30s 94 ⸰C /30s 

Cycles 

(30) 
94 ⸰C / 5 min tem 

(Yang et al., 2018) 
72 ⸰C /7 

min 

72 ⸰C /1 

min 
53 ⸰C / 30s 94 ⸰C /30s 

Cycles 

(35) 
94 ⸰C / 5 min shv 

[19](Sutcliffe et 

al., 1996) 

72 ⸰C /7 

min 

72 ⸰C /1 

min 
51 ⸰C / 30s 94 ⸰C /30s 

Cycles 

(35) 
94 ⸰C / 5 min erma 

[20](AbdelRahman 

et al.,2020) 

72 ⸰C /7 

min 

72 ⸰C /1 

min 
53 ⸰C / 30s 94 ⸰C /30s 

Cycles 

(35) 
94 ⸰C / 5 min qnrA 

[20](AbdelRahman 

et al.,2020) 

72 ⸰C /7 

min 

72 ⸰C /1 

min 
53 ⸰C / 30s 94 ⸰C /30s 

Cycles 

(35) 
94 ⸰C / 5 min 

aac(6’)-

Ib -cr 
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PCR products was loaded onto agarose gel  

with (1%) prepared by dissolving one gram of 

agarose powder in 100 ml of X1 TBE buffer, 

and the solution was heated until completely 

dissolved using a water bath,. Solution then 

was left for cooling until reached a 

temperature of approximately 50 °C. Three µl 

of ethidium bromide was added to the 

solution for staining the DNA.  The agarose 

gel was poured gently and continuously to 

avoid bubbles in the tray mold after the 

combs was fixed. The gel was left to solidify 

at room temperature , and the comb after that 

was removed with careful [21]. Ladder 100bp 

was loaded alongside with the PCR products 

for comparing the PCR product sizes. 

Products were run on voltage of (70) volts for 

(50) min. 
 

Ethical consideration: 

     This study was accepted by Ethical 

Committee at College of Science/ University 

of Karbala. All subjects enrolled in this work 

were informed and agreement gained verbally 

from each one before the collection of sample.  
 

Statistical analysis 
   All presented data are expressed as means ± 

standard deviation (SD). One-way analysis of 

variance (ANOVA) followed by Tukey’s 

HSD multiple range post hoc testing were 

used to determine the significant differences 

between number of isolates which carry each 

gene.The accepted levels of significance were 

P < 0.05. results management and analysis 

were performed using MiniTab statistical 

software version 17, IBM (Pennsylvania, 

USA). 
 

Result: 
   110 samples were collected from various 

clinical sources, including burns, urinary tract 

infections, wound infections,. Current study 

was undertaken at the period (August 3, 2022 

- January 5, 2023) in the Imam Hussein 

(peace be upon him) Teaching Hospital, from 

the burns lobby, and from the Obstetrics and 

Gynecology Hospital, using sterile cotton 

swabs. It contains a transport medium to 

preserve the bacteria during its transport to 

the laboratory, as well as samples from the 

urine and discharge of children from the 

Children’s Teaching Hospital in Karbala, with 

Staphylococcus aureus5 samples from burns 

and urine, E.coli, 7 samples from wounds and 

urine, Pseudomonas aeruginosa 3 from burns 

and wounds, and Klebsiella pneumoniae 9 

samples from wounds. And burns after 

patients are subjected to examination and 

treatment.  Samples are obtained using a swab 

with transport media to maintain the viability 

of bacteria until they are cultured on 

appropriate media. Different types of media 

used to culture the samples such as 

MacConkey and blood purchased from 

(Hemidia-India). 

 

Biochemical identification of 

bacterial isolate 
   In the present study Five isolates of 

Staphylococcus aureus were isolated from 

burns and urine, seven isolates of Escherichia 

coli  samples were cultured from wounds and 

urine, three isolates of Pseudomonas 

aeruginosa were identified  from burns and 

wounds, and nine isolates of Klebsiella 

pneumoniiae were isolated from wounds and 

burns.  
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Table(3): Antibiotic sensitivity results for isolated bacteri 
 

Antibiotic                       resistance rate     Antibiotic resistance rate  for  

S. aureus  

 

  E.coli         p. aeruginosa   k.pneumoniae 

 

Ticarcillin                           86%          100%             89%                 Ciprofloxacin       20% 

Ticarcillin\ clavulanic        86%          100%             89%                 Oxacillin               40% 

Acid                                                                                                    Rifampicin           60% 

Piperacillin             57%           66.6%            89%                 Fusidic Acid      60.4% 

Cefepime                         42.8%             33%             78%                 Moxifloxacin      60% 

Piperacillin\Tazobactam     57%             33%             56%                 Ampicillin          40% 

Ceftazidime                      28.5%            33%           77.7%               Teicoplanin       60.1% 

Azithromycin                   42.8%                                 78%                Imipenem           20% 

Tobramycin                         71%                              66.6%                Linezolid            60% 

Imipenem                          28.5%         67%             77.7%               Tigecycline          80% 

Meropenem                       42.8%      33.4%                78%               Cefoxitin Screen    60% 

Gentamicin                           71%         67%                89%               Rifampicin         60,2% 

Minocycline                         71%                                 38% 

  

The present data showed that E. coli were 

showed the highest resistance against 

Ticarcillin, Ticarcillin\clavulanic Acid which 

represented 86% from the total number and 

the lowest resistance (28.5%) to  Ceftazidime, 

Imipenem . This result is inagreement with 

study of [24] in Algeria and [25], respectively.  

Moreover, Klebsiella revealed the highest 

resistance to Ticarcillin , Ticarcillin\clavulanic 

Acid , Gentamicin,Piperacillin as 89%  from 

the total number and lowest resistance 

minocycline (38%). These data were in 

agreement with Raheem and his colleagues 

whileconflicted with the Gentamicin[26] and 

(2022)[27]. Minocycline inhibits protein 

synthesis by binding to the 16S rRNA 

component of the 30S ribosomal subunit and 

inhibiting aminoacyl-tRNA delivery to the A 

site, thus preventing the elongation step, 

Minocycline has broad intrinsic Gram-

negative activity, but resistance is common, 

which is primarily due to efflux pump 

activity[28]. Furthermore, all isolates of 

P.aeruginos were resisted to Ticarcillin 

Ticarcillin\clavulanic acid 100%, , and the 

lowest resistance to Cefepime, Meropenem, 

cipfloxacin ) 33%). This result is similar with  

study of [29] conducted in Pakistan , [30] in 
hospitals in Sokoto, northwest Nigeria and 

[31]  in Iran. 

 

Finally, the results showed that S. aureus   

were less resistant to antibiotics 

Benzylpencillin, Ciprofloxacin ,Imipenem  

(20%) and the highest resistance to 

Tigecycline (80%) . These results are 

consistence with Petrillo's study in Italy [32]. 

Antibiotic resistance is a significant 

development that arises from the prescription 

of excessive and inappropriate usage of 

antibiotics . The incidence of multiple drug 

resistance and the use of more than four 

antibiotics were the main indicators of 

bacterial resistance. 

  The highest resiste of  p.aeruginosa was to 

Ticarcillin Ticarcillin\clavulanic acid 100%, ,  

and the lowest was Cefepime, Meropenem, 

cipfloxacin 33% . 

The genetic study of the bacteria isolated in 

the current study and comparison of its results 

with the phenotypic resistance to antibiotics 

shows that some genes play an active role in 

this resistance, which poses a threat to the 

community health and treatment system, this 

is in consistent  with PCR technition was used 

in the current study to detect the found of the 

acc gene in the isolated pathogenic bacteria . 
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PCR technique was used in the current study 

to detect the presence of aac(6’)-Ib -cr gene in 

the isolated pathogenic bacteria. Figure (1) 

shows the electrophoresis of the PCR 

products, which was successfully identified 

these genes by  specific  primers designed for 

A-aac(6’)-Ib -cr B- erm A, C- qnr, D- shv, E- tem  

genes with bands in size of (482 bp),  (645 bp),  

(645 bp),  (593 bp), and (593 bp) , respectively. 

 

 

 
 

 

 

 
 
Figure (1) Electrophoresis for PCR products by specific primers for the tested genes. at a gel concentration of (1.5%) 

and a voltage of (70) volts for (50) min. Sample code:A- aac(6’)-Ib -cr gene (482 bp),B- erm A (645 bp), C- qnr gene 

(645 bp), D- shv gene (593 bp), E- tem  gene (593 bp). 

 

A 

  

B 

C D 

E 
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Furthermore, Figure (2) showed that 8 

isolates out of 10 isolates of K. pneumoniae 

carried the aac(6')-Ib -cr gene which were 

significantly higher than the other genera, 

whereas P. aeruginosa  were significant lower 

in having this gene, knowing that this gene 

encodes for  antibiotic resistance of the 

aminoglycoside type (P ≤ 0.05). On the other 

hand, the number of gene having bacteria 

isolates was significantly lower and higher in 

compare to Klebsiella pneumoniae and other 

bacteria, respectively. This result was similar 

to what was obtained by [33] where the 

aac(6′)-Ib-cr gene was detected in both E.coli 

and Klebsiella, and this gene was the most 

common among the quinolones resistant 

genes (QNG). 

 

Figure (2) Number of bacterial isolates carry aac(6’)-Ib -cr gene. Columns having different letters indicate for a 

significant difference in the number of isolates that carry this gene (P < 0.05) .  

 

Existence of  aac(6')-Ib -cr genes in E. coli 

depends on geographical location, excessive 

use of antibiotics, and the types of bacterial 

strains. Literature indicate variable detection 

rates, ranging from 20% to 80% depending on 

the aac(6')-Ib -cr variant and the specific 

region. The study of Ruiz and his colleagues  

in 2012 was similar to the diagnosis of this 

gene in E. coli bacteria [33]. The presence of 

these genes can significantly limit treatment 

options for E. coli infection, increasing the 

risk of treatment failure and potentially life-

threatening complications [34]. S. aureus, still 

poses major challenges to public health in 

many regions due to antibiotic resistance 

problems associated with the aac(6’)-Ib-cr 

gene  presente  [35]. Literature show varying 

prevalence rates of this gene depending on 

many factors such as patterns of antibiotic use 

and specific types of S. aureus strains. The 

presence of the aac(6')-Ib-cr gene greatly 

reduces the effectiveness of antibiotics 

belonging to the aminoglycoside family, 

which it limits options for infections caused 

by resistant S. aureus and poses a major 

challenge in healthcare settings, contributing 

to morbidity and mortality [36] . 
 

Figure (3)  shows that the P.aeruginosa were 

significantly lower in their possession of 

ermA gene, which encodes resistance against 

erythromycin-type antibiotics (P = 0.031). 

Although, other bacterial isolates having this 

gene in different numbers, there were no 

significant differences between them. . This 

result was similar to a study conducted in 

2023, when three isolates of pseudomonas 

carrying ermA gene among 92 samples of 

bacteria [37]. 
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Figure (3)Number of bacterial isolates carry ermA gene. Columns having different letters indicate for a significant 

difference in the number of isolates that carry this gene (P < 0.05) . 

The results showed that K.pneumoniae was 

significantly higher in numbering of their 

isolates having this gene 4 isolates out of 10(P 

=0.014). In contrast, only one isolate having 

this gene out of the total number which 

indicate for no significant differences. The 

existence of this gene could be  encodes for 

resistance to ceftazidime antibiotics Figure 

(4).. 

  

 
 
 

 

Figure (4) Number of bacterial isolates carry qnr.gene. Columns having different letters indicate for a significant 

difference in the number of isolates that carry this gene (P=0.014).(P < 0.05) . 
 
 

Frequency of qnr gene among the tested  

bacteria isolates in present study is higher 

than the frequency that was found in the study 

of Rezazadeh [38], and similar to (Wang et 

al., 2008). in spite of the fact that  qnr genes 

are the farthest resistant agents contra (β-

lactam and quinolone), the rate of resistance 

to other antibiotics has risen sharply recently 

and increased detection of qnr genes poses a 

challenge due to limited treatment options for 

quinolone-resistant bacteria. 

It is possible to observe this tactic in 

quinolone resistance. Since the quinolones 

that were discovered were wholly artificial 

antimicrobials, it was thought that quinolone 

resistance (qnr) genes did not occur naturally. 

Previous research has verified that clinical 

isolates of E. coli, S. aureus, and P. 

aeruginosa had the lower frequencies of qnr 

gene. However, prior research on S. aureus 

demonstrated a strong association between 

resistance to aminoglycosides, 

chloramphenicol, clindamycin, erythromycin, 

trimethoprim, and tetracycline and the 

presence of ermA gene. For  instance, it was 
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found that 83.4% of S. aureus strains resistant to erythromycin carry ermA gene [46]. 
 

 
 

 
Figure (5) Number of bacterial isolates carry shv gene. Columns having different letters indicate for a significant 

difference in the number of isolates that carry this gene (P=0.000). 

 

 

Seven isolates of K. pneumoniae out of 10 

were found to carry shv gene which 

significantly in comparison to other genera 

which were have no ability to have this gene 

(P≤0.05), Figure (5). 

This result was comparable to a local study 

carried by (Al- Tuhmazi & Al-Hisnawi, 

2023)[39]. In contrast the present data is not 

in agreement with study of Ghenea et al., 

(2022)[40]  who found that among 14 isolates 

of E.coli contained the bla shv-1 gene  

 
 

 

 

Determining the antibiotic susceptibility of 

bacterial isolates, especially as resistance 

increases, is often crucial ( Banerjee and 

Patel., 2023 )[41]. It is shown from Figure (6) 

isolates out of 10 isolates of Klebsiella were 

significantly carried  tem gene higher than  P. 

aeruginosa which was only one isolate was 

carried this gene. N contrast this gene was 

absent in all isolates of S. aureus and E. coli. 

This result is similar to the study [39] who 

found that all isolates of E.coli did not carry 

tem gene.  

 

 

 

Figure (6) Number of bacterial isolates the tem resistance gene. Columns having different letters indicate for a 

significant difference in the number of isolates that carry this gene (P=0.000). 
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Antibiotic resistance can occur due to the 

different mechanisms such as enzyme 

production that enhance the antimicrobial 

agent, or alternative enzyme for the specific 

enzyme that is inhibited. Resistance might 

occur under mutation condition in the 

structure of the target on which the antibiotic 

acts, which decrease the antimicrobial agent 

binding  or post-transcriptional yield or post-

translational modification of the target of the 

antimicrobial agent occurs, which reduces 

binding of the antimicrobial agent In some 

cases of resistance there is a decrease in the 

rate of absorption of antibiotics by 

microorganisms, or it may be the result of an 

artificially active biological agent [42].  
 

 
 

Table 4 : Number of bacterial isolates that carried resistance genes study 
 

 
P value 

 

tem shv qnr ermA 
  aac(6’)-Ib -

cr (6’)-Ib -cr  
Bacterial isolate 

0.125 0 0 1 2 3 Staph 

0.003 * 0 0 1 3 6 E.coli 

0.191* 
0 0 1 1 2 pseudomonas 

0.002*  6 7 4 4 8 Klebsiella 

/ 100.00 0.031 0.014 100.00 0.00001 P value 
*Indicates for significant differences  

Table 3 showed that Klebsiella spp. carried all 

tested genes include tem and shv genes that 

encode the resistance trait to the β-Lactam 

family by [43]. However, these two genes 

were completely missing in other gnera of 

bacteria.  

The study of antibiotic resistance genes, 

which is the ability of bacteria to progresses  

defense tactic that make them difficult to 

treat, has become of great importance. The 

emergence of mutations in the genes that 

cause resistance may make treating bacterial 

infections more difficult, antimicrobial 

resistance develops spontaneously as a result 

of genetic mutations or as a result of the 

transfer of resistance from one species that 

possesses it to another that does not in genetic 

manner)[48].  

Conclusions: 

All tested bacteria were found to reveal 

antbiotics resistance aginst wide rang of 

antibiotics and Klebsiella spp. were the only 

bacteria to have all tested genes which 

indicate that these bacteria are difficult to kill 

by using chemical medication. 

 

 

 

 

 

 

discussion: 

   E.coli has been shown that the highest 

resistance86%toTicarcillin, 

Ticarcillin\clavulanic Acid and this  result is 

similar to stady in Algeria 82.5% E.coli 

obtained from clinical sources[24]. the low 

resist to Ceftazidime, Imipenem 28.5%  This 

study Inconsistent  with  to a local study of 

E.coli samples, an exit sample collected from 

children with diarrhea appearance the 

resistance of Ceftazidime 89.3%and 

Imipenem 0%[25]. 

  The incidence of multiple durg resistance 

and the use of more than four antibiotics were 

the main indicators of bacterial resistance. 

Antibiotic resistance is a significant 

development that arises from the prescription 

of excessive and inappropriate usage of 

antibiotics . 

On the other hands,  Klebsiella high 

resistance to Ticarcillin , Ticarcillin\clavulanic 

Acid , Piperacillin89 %that agreement with 
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Raheem and his colleagues whileconflicted 

with the 

Gentamicin[26] and Ali and Kamil [27]and 

the lowest resist to minocycline 

38%,Minocycline inhibits protein synthesis 

by binding to the 16S rRNA component of the 

30S ribosomal subunit and inhibiting 

aminoacyl-tRNA delivery to the A site, thus 

preventing the elongation step, Minocycline 

has broad intrinsic Gram-negative activity, but 

resistance is common, which is primarily due 

to efflux pump activity[28]. 

The highest resiste of  p.aeruginosa was to 

Ticarcillin Ticarcillin\clavulanic acid 100%, ,  

and the lowest was Cefepime, Meropenem, 

cipfloxacin 33% . 

This result Ticarcillin100% contradicted a 

study conducted in Pakistan of samples taken 

from various clinical sources, including 

swabs, pus, wounds, blood, sputum, urine, 

and burns samples[29]and Cefepime33% This 

percentage is similar to the study in hospitals 

in Sokoto, northwest Nigeria While the result 

contradicted with Ticarcillin\clavulanic 

acid[30]. 

cipfloxacin 33% This result was inconsistent 

with a study conducted in Iran of samples 

taken from a clinical source [31]. 

Staph showed the highest resistance to 

Tigecycline 80% while the lowest was 

resistance to Ciprofloxacin ,Imipenem 20% 

These results were compared with Petrillo's 

study in Italy on samples taken from clinical 

sources where a higher rate of resistance 

appeared . 

while they agreed with him in the presence of 

a high rate of resistance to Tigecycline [32]. 

The genetic study of the bacteria isolated in 

the current study and comparison of its results 

with the phenotypic resistance to antibiotics 

shows that some genes play an active role in 

this resistance, which poses a threat to the 

community health and treatment system, this 

is in consistent  with PCR technition was used 

in the current study to detect the found of the 

acc gene in the isolated pathogenic bacteria . 

 The Figure (1) shown the an electrophoresis 

of the PCR production, which successfully 

identified by  specific  primers designed for 

the acc gene with band in size of (482 base 

pair) 

and Figure (2) show that the K.pneumoniae 

bacteria carried the aac(6')-Ib -cr gene 

significantly more than the rest of the other 

genera, while the P. aeruginosa  were the least 

significant in their possession of this gene, 

which encodes antibiotic resistance of the 

aminoglycoside type. Figure (2) also shows 

clear significant differences under p=0.05in 

bacterial number that carrying that gene. This 

result was similar to what was obtained [33] 

where the aac(6′)-Ib-cr gene was detected in 

both E.coli and Klebsiella, and this gene was 

the most common among the quilonones 

resistant genes (QNG).  

The found of  aac(6')-Ib -cr genes in E. coli 

depends on geographical location, excessive 

use of antibiotics, and types of bacterial 

strains. Studies indicate variable detection 

rates, ranging from 20% to 80% depending on 

the aac(6')-Ib -cr variant and the specific 

region. The study of Ruiz and his colleagues  

in 2012 was similar to the diagnosis of this 

gene in E. coli bacteria[33], The presence of 

these genes can significantly limit treatment 

options for E. coli infection, increasing the 

risk of treatment failure and potentially life-

threatening complications [34], As for 

Staphylococcus aureus, it still poses major 

challenges to public health in many regions 

due to antibiotic resistance problems 

associated with the aac(6’)-Ib-cr gene  

presente  [35], Studies show varying 

prevalence rates of this gene depending on 

many factors such as patterns of antibiotic use 

and specific types of S. aureus strains. The 

presence of the aac(6')-Ib-cr gene greatly 

reduces the effectiveness of antibiotics 

belonging to the aminoglycoside family, 

which It limits options for infections caused 

by resistant S. aureus and poses a major 

challenge in healthcare settings, contributing 

to morbidity and mortality [36] . 

Polymerase Chain Reaction technique was 

used in current study to detect the presence of 

the ermA gene in isolated pathogenic bacteria. 

Figure (2) appears electrophoresis of the PCR 

products, through which it was shown that the 

primer for the ermA gene was successfully 

amplifying this gene through the appearance 

of a band in size of (645 basepai). 
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Figure(4)  shows that the P.aeruginosa were 

significantly low in their possession of the 

ermA gene, which encodes resistance against 

erythromycin-type antibiotics, while the rest 

of the bacterial genera were insignificant in 

their possession of the gene, despite the fact 

that E.coli bacteria were higher in number in 

It possesses the gene, and this result was 

similar to a study conducted in 2023, when 

three isolates carrying the ermA gene 

appeared among 92 samples of bacteria by 

researcher Duman [37]. 

while Figure (5) indicates the success of the 

primers for the qnr gene in the isolated 

pathogenic bacteria through the appearance of 

a 645 bp band during the electrophoresis 

process of the PCR products. The results 

showed that the K.pneumoniae bacteria was 

significantly higher It possesses this gene that 

encodes resistance to ceftazidime antibiotics 

(p=0.014), while no significant differences 

appeared between the rest of the bacterial 

genera in the number of genes they carry. 

qnr gene frequency amongst clinical isolates 

of pathogenic bacteria described in present 

study is higher than the frequency that was 

confirmed in the study of researcher 

Rezazadeh in 2016 [38], and the result was 

also similar to a study conducted by 

researcher Wang and his group in 2008  . 

Although qnr genes are the farthest resistant 

agents contra (β-lactam and quinolone), the 

rate of resistance to other antibiotics has risen 

sharply recently and increased detection of 

qnr genes poses a challenge due to limited 

treatment options for quinolone-resistant 

bacteria. These genes give bacteria the 

capability to change or shield the 

antimicrobial drug's target region, obstructing 

the efficacious course of treatment. 

It is possible to observe this tactic in 

quinolone resistance. Since the quinolones 

that were discovered were wholly artificial 

antimicrobials, it was thought that quinolone 

resistance (qnr) genes did not occur naturally. 

The shv gene was also detected in pathogenic 

bacteria isolated from various clinical sources 

in this study by using the polymerase chain 

reaction (PCR) technique. Figure 7 explain 

the electrophoresis of PCR productive, during 

it was shown that the primers ) of the shv 

gene was successfully in amplified this gene 

by the appearance of 593 bpBand. 

It appears from Figure )8 (that Klebsiella 

bacteria are the only bacteria studied, as seven 

isolates out of eight carried the shv gene, 

while the rest of the bacterial genera were 

missing these genes. This result was 

comparable to a local study carried in 2023 

[39], There is also a study conducted in 2022 

by researcher Ghenea and others that among 

14 isolates of E.coli contained the bla shv-1 

gene [40]. Figure (9) deal with the 

electrophoresis of PCR production, that 

showed the primers for the tem gene clearly 

amplified the gene through the appearance of 

a band of 850 bp. 

Determining the antibiotic susceptibility of 

bacterial isolates, especially as resistance 

increases, is often crucial [41]. It is shown 

from Figure 10 that the only Klebsiella 

bacteria that carried the tem gene were 

significantly different from the rest of the 

genera, followed by Pseudomonas aeruginosa 

with the presence of one isolate, while all the 

isolates of  Staphylococcus and coliform 

bacteria did not carry the gene. This result is 

similar to the study of researchers [39] in The 

missing of this gene in E .coli bacteria. 

Resistance can occur due to the different 

mechanisms such as enzyme presence that 

enhance the antimicrobial agent, or alternative 

enzyme for the specific enzyme that is 

inhibited. Resistance might occur under 

mutation condition in the structure of the 

target on which the antibiotic acts, which 

decrease the antimicrobial agent binding  or 

post-transcriptional yeild or post-translational 

modification of the target of the antimicrobial 

agent occurs. 

which reduces binding of the antimicrobial 

agent, In some cases of resistance there is a 

decrease in the rate of absorption of 

antibiotics by microorganisms, or it may be 

the result of an artificially active biological 

agent [42]. Table (4) shows the number and 

types of antibiotic resistance genes that were 

isolated from bacteria used under study. 

It is noted in Table (3) that the number of 

bacterial isolates of Klebsiella carrying genes 

that encode resistance to the studied 

antibiotics was significantly higher compared 
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to the rest of the bacterial genera under study 

(p ≤ 0.05), as these are observed in the results 

of the current investigation regarding the 

presence of isolates of bacteria. Klebsiella 

carries the Tem and shv genes that encode the 

resistance trait to the β-Lactam family by [43] 

also the presence of isolates carrying the aac 

gene with the study of  Doi and his group[44]. 

As for the presence of bacterial isolates 

carrying the ermA gene, it agrees with What 

was found [45]. 

On the other hand, the results displayed in this 

table indicate that the level of probability (p < 

0.05) of qnr gene presence varies significantly 

between the clinical isolates. Previous 

research has verified that clinical isolates of 

E. Coli, S. aureus, and P. aeruginosa had the 

lower frequencies of qnr genes. However, 

prior research on S. aureus demonstrated a 

strong association between resistance to 

aminoglycosides, chloramphenicol, 

clindamycin, erythromycin, trimethoprim, and 

tetracycline and the presence of resistance 

genes encoding these substances. For 

example, it was found that 83.4% of S. aureus 

strains resistant to erythromycin carry the 

ermA gene [46]. 

The dominance of the ermA  gene dominant 

the other erythromycin resistance genes in  

S. aureus has previously been confirmed [47], 

but in the current study the average number of 

isolates that showed the ermA resistance gene 

was less than the number of isolates that 

showed the aac6'-Ib-cr  resistance gene   . 

The study of antibiotic resistance genes, 

which is the ability of bacteria to progresses  

defense tactic that make them difficult to 

treat, has become of great importance. The 

emergence of mutations in the genes that 

cause resistance may make treating bacterial 

infections more difficult, antimicrobial 

resistance develops spontaneously as a result 

of genetic mutations or as a result of the 

transfer of resistance from one species that 

possesses it to another that does not in genetic 

manner [48].  

These bacterial isolates were successfully 

isolated using PCR technology, which is 

characterized as a simple, fast technology 

with high sensitivity and specificity. PCR 

technology was depended in the current study 

to detect the presence of five types of genes 

(ermA, qnr, shiv aac(6')-Ib -cr, tem) in the 

pathogenic bacterial species under study. 
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