
Sumbal Nazir, NJBS (2025) 6: 2                                                                        July - December, 2025 

1 
 

National Journal of Biological Sciences  

 

Received: 18th June, 2025 

Revised: 22nd August, 2025 

Accepted: 30th October, 2025 

Published: 29th December, 2025 

 

DOI: https://doi.org/10.37605/v6i2/1 

 

RESEARCH ARTICLE 

 

TITLE:   

ANTIBIOTIC RESISTANCE OF ISOLATED BACTERIA FROM BURN INFECTIONS 

 

Authors: Aneeqa Shafqat1, Sumbal Nazir1* Ishrat Perveen2, Muhammad Usama Rehman3 

 

AFFILIATIONS 

1 School of Biology, Minhaj University Lahore 

2Food and Biotechnology Research Centre, Pakistan Council of Scientific and Industrial 

Research Centre, Lahore, Pakistan. 

3Department of Biosciences, COMSATS University Islamabad. 

                

 

*Corresponding author:    sumbalnazir.zoology@mul.edu.pk 

 

 
 

 

 

 

mailto:nazir.zoology@mul.edu.pk


Sumbal Nazir, NJBS (2025) 6: 2                                                                        July - December, 2025 

2 
 

ANTIBIOTIC RESISTANCE OF ISOLATED BACTERIA FROM BURN INFECTIONS 

Aneeqa Shafqat1, Sumbal Nazir1* Ishrat Perveen2, Muhammad Usama Rehman3 

Email: sumbalnazir.zoology@mul.edu.pk 

 

Abstract  
Objectives: Bacterial colonies proliferate in 

wounds and cuts of burn infections. These 

bacterial strains are the main cause of burn 

infections because they enter the body and 

multiply, leading to infection. The present study 

was to isolate the bacterial strains from the burn 

infected patients and also find the antibiotic 

susceptibility of the isolated bacterial strains.  

Methods: Eight bacterial strains i.e., 

Staphylococcus aureus, Klebsiella oxytoca, P. 

aeruginosa,  

Coagulase negative Staphylococcus species, 

Proteus mirabilis,MRSA, and other Pseudomonas 

species were detected from burn wounds 

infections. Fifteen burn patients of both sexes had 

their burn wounds sampled. The average age of 

the four female and eleven male patients 

hospitalized in burn unit of Jinnah hospital 

Lahore was between 17 and 58 years old.  

Results: The best dominant bacterial species was 

Staphylococcus aureus (90.90%) followed by 

Coagulase-negative Staphylococcus species 

(36.36%), Proteus mirabilis (36.36%), 

Pseudomonas aeruginosa (54.54%), Klebsiella 

oxytoca (63.63%), Methicillin resistant 

Staphylococcus aureus (MRSA) (18.18%), 

Pseudomonas species (54.54%). Antimicrobial 

susceptibility testing was carried out to the burn 

infections bacterial isolates. Gentamicin was 

found to be the most effective drug against most 

of the Gram positive and Gram negative isolates 

Tetracycline least effective. Amikacin and 

Ciprofloxacin showed highest resistance, and 

Tetracycline and Chloramphenicol showed 

lowest resistance against burn wound infections. 

Staphylococcus aureus showed Pseudomonas 

species or Methicillin-resistant Staphylococcus 

aureus (81.81%) had the highest percent for 

extensive drug resistance and multi drug 

resistance (90.90%) among the bacteria species. 

No Pan drug resistant (PDR) were observed in 

isolated bacterial strains of burn infections.  

Conclusion: It is concluded that for treating 

infections caused by burns, Mezlocillin, 

gentamicin, and oxacillin are examples of 

antibiotics highly effective against burn 

infections. 

Keywords: Burn wounds, Infectious bacteria, 

Antibiotic susceptibility, Staphylococcus aureus, 

Gentamicin 

Introduction 

Antibacterials are vital medications that treat 

bacterial infections by killing or inhibiting 

bacteria, effective against both minor and severe 

conditions like sepsis. (Singh,et al., 2023). 

Factors that increase the risk of infections within 

burn clients include skin barrier damage, 

extensive burns, weakened immune systems, and 

prolonged hospital stays. (Bacanli et al., 2019). 

Because burns are prone to infections, they can 

sometimes lead to a severe condition known as 

sepsis in those affected. (Rani et al., 2024). 

Antibiotic resistance occurs when 

microorganisms withstand treatment, making it 

essential to use antibiotics only when absolutely 

necessary. (Uluseker et al., 2021). Antibiotic 

resistance arises from overuse, and antibiotics are 

ineffective against viral sore throats. (Blanco et 

al., 2024). Burn infections arise when bacteria 

like Staphylococcus aureus invade and multiply 

in wounds, causing complications. (Vanamala et 

al., 2021). Severe burn infections require 

aggressive surgery to remove all dead tissue and 

prevent infection spread, especially in extensive 

burns with weakened immune systems. (Asuku et 

al., 2023). Small burns, such as sunburns, can be 

treated at home as they only damage the outer 

layer of skin. Second-degree burns damage both 
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the outer and underlying skin layers, causing 

peeling, pain, potential scarring, and possible 

numbness. (Kelly et al., 2022).  

Multidrug resistance occurs when bacteria are 

immune to multiple antibiotics due to various 

resistance genes, though no standard definition 

exists. (Terreni et al., 2021). XDR organisms 

resist a wider array of drugs than multidrug-

resistant microbes, necessitating more toxic 

treatments or higher doses. Pan drug resistance 

(PDR) indicates resistance to all antibiotics, with 

varying definitions across 

sources.(Karakonstantis et al., 2020). Identifying 

multidrug-resistant (MDR) bacteria is crucial due 

to the growing issue of antibiotic resistance. 

(Cosentino et al., 2023). It will elaborate MDR, 

XDR, and PDR bacteria in the context of bacterial 

isolates. 

Materials and Methods 

Fifteen burn wound swabs from 11male and 4 

female patients, aged 17-58, were collected from 

Jinnah Hospital Lahore, with a focus on upper 

and lower extremities. Bacterial samples were 

collected with protective gear, transported in 

sterile containers, and cultured on nutrient agar 

for 24 hours and 37°C to assess microbial 

expansion. Bacterial species were identified 

using morphology, Gram staining, and various 

biochemical tests as Bergey's Manual 2015. 

Antibacterial sensitivity was tested using the disk 

diffusion method with antibiotic discs to assess 

bacterial resistance. Bacterial species were 

cultured with antibiotic discs, and after 24 hours 

at 37°C, inhibition zones were measured to assess 

sensitivity. MDR, XDR, and PDR indices reflect 

increasing levels of antibiotic resistance, from 

three classes to nearly all, respectively. 

Antibiotics of various classes includes such as 

Beta-lactams, Penicillins, and Macrolides, each 

with distinct antibiotics of antibacterial 

susceptibility.  

Results 
Eight bacterial strains from burn wound samples 

were tested for antibiotic susceptibility using 

various discs. Proteus mirabilis isolates were 

mostly resistant to several antibiotics but 

sensitive to Cefoperazone-sulbactam, Imipenem, 

Meropenem, and Piperacillin-tazobactam, with 

63.6% resistance, 18.2% sensitivity, and 18.2% 

intermediate sensitivity overall. (Figure 1) 

 
Figure 1 Antibacterial sensitivity of Proteus mirabilis 

Coagulase-negative Staphylococcus species were 

resistant to 73.7% of antibiotics, with 26.3% 

showing effectiveness and no intermediate 

sensitivity. (Figure 2) 
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Figure 2 Antibacterial sensitivity of Coagulase negative Staphylococcus species 

S. aureus was highly sensitive to antibiotics, with only 5.3% resistance and no intermediate 

sensitivity. (Figure 3) 

 
Figure 3 Antibiotic suspectibility of Staphylococcus aureus 

Klebsiella oxytoca exhibited a rate of seventeen point six percent resistance, seventeen point six percent 

sensitivity, or eleven point eight percent intermediate sensitivity to the antibiotics tested. (Figure 4)  

 

Figure 4 Antibacterial sensitivity of Klebsiella oxytoca 

Thirty percent Pseudomonas aeruginosa resistance, twenty percent intermediate sensitivity, or fifty 

percent sensitivity to the antibiotics tested. (Figure 5) 
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Figure 5 Antibiotic suspectibility of Pseudomonas aeruginosa 

Methicillin-resistant Staphylococcus aureus was seventy three point three percent resistant or twenty six 

point seven percent susceptible to the medicines, with not intermediate sensitivity. (Figure 6) 

 
Figure 6 Antimicrobial  sensitivity of Methicilline resistant Staphylococcus aureus (MRSA) 

Pseudomonas species had 30% resistance, 20% intermediate sensitivity, and 50% sensitivity to the 

antibiotics tested. (Figure 7) 

 
Figure 7 Antibiotic suspectibility of Pseudomonas species 

The box plot revealed that 62% of bacteria from burn wounds were antibiotic-resistant and 38% were 

sensitive. (Figure 8) 
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Figure 8 Box Plot for Antibiotics susceptibility against burn infections isolated bacteria 

The box plot revealed that multidrug resistance (MDR) varied from 24% to 59%, and extensive drug 

resistance  ranged from forty one percent to seventy five percent of bacteria found in burn infections. 

(Figure 9). 

 

Figure 9 Box Plot showing the distribution of MDR, XDR, and PDR strains among various bacteria 

isolated from burn infections 

Staphylococcus aureus had the highest MDR at 90.90%, while Pseudomonas species or Methicillin-

resistant Staphylococcus aureus and had their greatest XDR at 81.81%, and Staphylococcus aureus had the 

lowest XDR at 9.09%. (Table 1)  
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Table 1 Frequency for Multi drug resistance, Extensively drug resistance, or Pan drug resistance 

strains within various microbe separated for burning injuries 

 

Microbe Name 

Multidrug 

resistance 

 

Extensive 

drug 

resistance 

Pan drug 

resistance 

 

Pseudomonas species 

 

2(18.18 %) 

 

9(81.81%) 

 

- 

Methicillin resistant Staphylococcus aureus (MRSA)  

 

2 (18.18%) 

 

 

9(81.81%) 

 

       - 

Pseudomonas aeruginosa 

 

6 (54.54%)  

 

5(45.45%)        - 

Klebsiella oxytoca  7 (63.63%) 4(36.36%) - 

Staphylococcus 

aureus 

 

 

10(90.90%) 

 

1(9.09%) 

 

- 

Coagulase negative Staphylococcus species 
 

4(36.36%) 

 

7(63.63%) 

 

- 

 

Proteus mirabilis 

 

4(36.36%) 

 

7(63.63%) 

 

- 

 

Proteus mirabilis showed varying resistance rates to different antibiotics: 63.6% to Gentamicin, 75% to 

Amikacin, 50% to Penicillin, 62.5% to Amoxicillin, 50% to Streptomycin, 62.5% to Kanamycin, 12.5% to 

Tetracycline, 75% to Ciprofloxacin, 87.5% to Ampicillin, 12.5% to Chloramphenicol, and 62.5% to 

Erythromycin. (Figure 10) 
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Figure 10 Percentage of antibiotic resistance among different bacterial separates from burn 

illnesses 

Proteus mirabilis and coagulase-negative Staphylococcus aureus had 63.6% Gentamicin 

resistance, MRSA 81.8%, while Staphylococcus aureus had 9.1%, Klebsiella oxytoca 36.4%, 

Pseudomonas aeruginosa 45.5%, and Pseudomonas species 45.4%. (Figure 11) 

 

Microbial Separates 

Figure 11 The percentage of antibiotic resistance among different bacterial strains found in burn 

infections 
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Proteus mirabilis had significant resistance to various antibiotics, with notable rates of 63.63% to 

Gentamicin and 87.5% to Ampicillin, while MRSA had the highest Gentamicin resistance at 

81.81%, and Staphylococcus aureus had the lowest at 9.09%.  (Table 2) 

Table 2 Percentage of antibiotic resistance in different bacterial strains separated from burn 

infections 

Antibiotic Resistance (%) of Various Bacterial Isolates of Burn Infections 

 

Sr No 
Antibiotic
s 

Proteus 
mirabili
s (%) 

Coagulase 
negative 
Staphylococc
us species 
(%) 

Staphylococc
us 

aureus (%) 

Klebsiella 
oxytoca 
(%) 

Pseudomo
nas 
aeruginos
a (%) 

Methicillin 
resistant 

Staphylococc
us aureus 

(MRSA) (%) 

Pseudomon
as 

Species (%) 

1 

 

 

Gentamic
in 

 

63.63 

 

 

63.63 

 

 

9.09 

 

 

36.36 

 

45.45 81.81 

 

45.45 

 

2 

Ciproflox
acin 

 

 

75 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

3 
Amikacin 

 
75 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

4 

Ampicilli
n 

 

87.5 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

5 

Amoxicilli
n 

 

62.5 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

6 
Tetracycli

ne 12.5 
Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

7 
 

Pencillin 
50 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

8 

Kanamyci
n 

 

 

62.5 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 
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9 
Erythrom

ycin 
62.5 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

10 

Chloramp
henicol 

 

12.5 

Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

11 
Streptom

ycin 
50 Sensitive Sensitive Sensitive Sensitive Sensitive Sensitive 

 

Discussion  
Antibacterial response, where bacteria and fungi 

become immune to treatments, is a significant 

global health issue affecting all age groups. 

(Forson et al., 2017). Burn infections from heat, 

chemicals, electricity, or radiation cause severe 

tissue damage and pose a major risk to patients, 

making them a critical concern in healthcare. 

(Pruitt et al., 2012). The study identified eight 

bacterial species, including MRSA and 

Pseudomonas, as key causes of burn wound 

infections, with MDR bacteria posing a major 

global health threat due to their survival in low-

nutrient environments and varying resistance 

patterns. (Muchesa, 2017). 

Erythromycin inhibits bacterial protein synthesis 

by binding to the 50S ribosomal division, 

targeting ribosomes from bacteria while 

minimizing side effects on human cells.(Farzam, 

Nessel, et al., 2023). Pseudomonas aeruginosa, a 

common skin bacterium, poses a major risk in 

burn infections and spreads via direct contact, 

contaminated surfaces, or airborne 

droplets.(Wood et al., 2023). MRSA resists beta-

lactam antibiotics via PBP2a production, while 

Pseudomonas species evade multiple antibiotics 

through efflux pumps, low permeability, and 

mutations.(Jubeh et al., 2020). Staphylococcus 

aureus commonly colonizes the throat, hair, and 

hands, and can be found in animals; vancomycin 

is used for severe infections, but no pan-drug-

resistant bacteria were detected in burn wounds. 

Proteus mirabilis, a gram-negative bacterium 

with swarming motility, forms biofilms on 

catheters, while Augmentin, a broad-spectrum 

antibiotic, disrupts cell wall synthesis in both 

gram-negative and gram-positive bacteria. (Jamil 

et al., 2023). Tetracycline and chloramphenicol 

are less effective against burn wound infections 

due to rising bacterial resistance and 

adaptation.(Hall, 2017). Ampicillin, a penicillin-

type antibiotic, effectively treats burn infections 

by stopping bacterial growth but is not effective 

against viruses. (Bottalico et al., 2022). Amikacin 

and ciprofloxacin are effective against burn 

wound infections, especially those from 

Pseudomonas aeruginosa and Escherichia coli, 

while tetracycline and chloramphenicol are less 

effective. (Khandekar et al., 2018).  

Gentamicin is an aminoglycoside antibiotic that 

treats serious infections from aerobic gram-

negative bacteria like Pseudomonas aeruginosa 

and Escherichia coli but is ineffective against 

anaerobes. (Chaves, 2023). Penicillin kills 

bacteria by disrupting peptidoglycan cross-

linking in the cell wall, causing the cell to weaken 

and burst. (Chow, 2023). Amoxicillin mainly 

inhibits bacterial growth by disrupting cell wall 

synthesis, is especially effective against gram-

positive bacteria, and is highly effective when 

taken orally. (Karaman et al.,2015). 

Streptomycin prevents protein production in 

mycobacteria by attaching to their 30S ribosomal 

subunit, with resistance often resulting from 

mutations in 16S rRNA or protein S12. (Ruiz et 

al., 2002).  

Kanamycin binds to the 30S ribosomal 

subunit, causing misreading of tRNA codons 

and bacterial cell death. (Bashir, Imran, et al., 

2016). Aztreonam binds to PBP3, disrupting 

the final stages of cell wall synthesis and 

leading to bacterial cell death. (Auer, Oliver, 

et al., 2019). Cefepime interferes with 

bacterial cell wall synthesis by targeting the 
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enzymes responsible for the final stage of 

peptidoglycan formation, resulting in cell 

death. Cefixime disrupts bacterial cell wall 

synthesis, leading to cell breakdown and 

death, making it effective against various 

infections. (Ibrahim, Aljeburi, et al., 2018). 

Cefotaxime binds to penicillin-binding 

proteins, preventing cell wall synthesis and 

causing bacterial death. (Padda, 2023). 

Ceftazidime is a bactericidal antibiotic that 

blocks bacterial cell wall synthesis, making it 

effective against a variety of infections. Its 

resistance to certain beta-lactamases allows it 

to target a wide range of bacteria. (Pandey et 

al., 2020).  

Ceftriaxone and cefuroxime are both bactericidal 

cephalosporins effective against a wide range of 

bacteria, including those producing beta-

lactamases. (Wellington et al., 2003). Colistin 

disrupts the outer membrane of gram-negative 

bacteria by targeting lipopolysaccharides, 

causing leakage and damage, which helps it fight 

multidrug-resistant infections. (Ahmed  et al., 

2020). Doxycycline disrupts bacterial protein 

synthesis by binding to the 30S ribosomal 

subunit, and cross-resistance within tetracyclines 

means resistance to one often implies resistance 

to others. (Patel et al., 2023). Levofloxacin kills 

bacteria by inhibiting DNA gyrase, which 

disrupts DNA replication and leads to cell death. 

(Malik et al., 2024). Multi-drug resistance 

(MDR) complicates infection management by 

allowing pathogens to resist multiple treatments, 

driven by antibiotic misuse, poor hygiene, and 

inadequate infection control. (Tanwar et al., 

2014). Extensive drug resistance (XDR) can be 

mistaken for pan-drug resistance (PDR) due to 

incomplete testing, but identifying XDR markers 

helps labs improve and expand their testing 

methods for resistant bacteria. 

Conclusion 

Burn injuries increasingly create 

environments where multidrug-resistant 

bacteria can thrive. Choosing the right 

antibiotics is essential for treating burn 

wound infections effectively and reducing 

the risk of complications and death 

associated with these resistant bacteria. 

Identifying these bacteria helps in selecting 

appropriate treatments, such as oxacillin, 

mezlocillin, and gentamicin. Ensuring a clean 

and sterile environment in burn units and 

hospitals is also crucial for preventing and 

controlling infections in burn patients. 
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