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ABSTRACT 

The Pseudomonas aeruginosa is one of the causative agent of otitis in 

cats. This study aimed to detect the role of some virulence genes of 

P.aeruginosa strains in the pathogenicity of otitis in cats, especially; 

oprL, ToxA, ExoS, lasB, and algD. The results showed high 

repetitions to some of these genes such as lasB which is present in 

(100%) of isolates, and algD which is present in (63%) of isolates, that 

reflect its important role in the progressive of disease. This study 

improve the importance of early detection of the virulence genes to 

control the veterinary treatment strategies effectively and decrease the 

chance of developing the antibiotic resistance by the bacteria 
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1. Introduction   
The cats considered one of the domestic 

animals that may be exposed to multiple health 

problems, some of which include the otitis media 

and otitis externa due to either bacterial, fungal 

and parasitical infections. Pseudomonas 

aeruginosa   considered one of the major cause of 

otitis in cats [1]. This bacteria have the ability to 

produce many types of virulence genes that have a 

role in invading cats ear, destroy the tissues, and 

disturb the host animal immune defense [2]. oprL, 

is among the most prominent genes, which plays a 

role in preserving external membrane of the 

bacterium, this gene is used to confirm the 

diagnosis of the pseudomonas infection [3]. ToxA, 

coding for exotoxin A that inhibits the protein 

production in the infected animal cell leading to 

destruction of the cell [4]. exoS, coding for 

exoenzyme S which acts as an ADP ribosyl-

transferase, that enters host epithelial cells via a 

type-III secretion system (TTSS), and inhibit 

phagocytosis by the host cells and help in the 

spread of bacteria in the infected host. [5]. lasB, 

coding for elastase enzyme that causes mass 

destruction for the host cells by attacking the 

elastin and collagen proteins that cause damage to 

the animal cells [6] algD, coding for alginate that 

is responsible for biofilm production by the 

bacteria, which protect the bacteria and increase 

its resistance to antibiotics and harmful  materials 

[7] 

 

Materials and methods 

samples collection 

Twenty five samples have been collected from 

cats suffering from otitis in veterinary clinics at 

Kirkuk province between August  2023 and 

March 2024 

  

Isolation and diagnosis of pseudomonas 

aeruginosa 
The samples have been cultured on nutrient 

agar, and blood agar, initial diagnosis was 

conducted by observing the morphological 

characteristics of colonies [8]. The gram-negative 

isolates were cultured on MacConkey agar media 

to differentiate lactose fermenting from non-

lactose fermenting bacteria[20] .Diagnosis have 

been confirmed by biochemical reactions 

oxidase[21] and catalase[22]. All isolates were 

kept in tubes containing slant nutrient agar 

inoculated with single pure colony, and incubated 

for 48 hours at 37⁰C and stored at (4-8)⁰C for two 

months. Then isolates were reactivated using 

nutrient broth for detection of virulence genes by 

using PCR technique. and polymerase chain 

reaction (PCR) using the oprL gene as a marker to 

confirm the presence of P.aeruginosa  [19]. 

DNA extraction from bacteria 

The DNA was extracted following the kit 

manufacturer procedure. 

 

Confirming the existence of virulence genes 

The polymerase chain reaction (PCR) has been 

used to confim the existance of genes; oprL ToxA, 

algD, exoS, lasB according to the sequences listed 

in the (Table 1) [9] 

Table 1: the sequences of the detected virulence genes. 

Genes 

 

Sequence GC% Product 

size 

Source 

oprL F/ 5'-ATG GAA ATG CTG AAA TTC GGC -3' 42.3 105pb [10] 

R/ 5'- CGCTGACCGCTGCCTTTC -3’ 66.7 

lasB F /5'- GGAATGAACGAAGCGTTCTC- 3' 50.0 300pb [11] 

R /5'-GGTCCAGTAGTAGCGGTTGG - 3’ 60.0 

exoS F/ 5'- CGTTTGGGACAGATTGAG- 3' 50.0 629pb [12] 

R/ 5'-GATACTCTGCTGACCTCGC - 3’ 57.9 

ToxA F/ 5′-CTGCGCGGGTCTATGTGCC -3 68.4 270pb [13] 

R / 5′-GATGCTGGACGGGTCGAG -3′ 66.7 

algD F/ 5'-ACGAAGTGGTGGCGAGTTC - 3' 57.7 126pb [10] 

R/ 5'-TGGTGTGCGGCATGAAGC - 3’ 59.2 

 

 

 

 

 

 



Tikrit Journal of Veterinary Sciences (2025) 4(2): 47-54 

DOI : 10.25130/tjvs.4.2.7 

  

 

05 

 

Table 2: thermocycler programs for all genes 

Gene steps Tm. ᵒC
 

Time No. of cycles 

 

 

oprL 

Initial Denaturation 95ᵒC 2 min. 1 cycle 

Denaturation -2 95ᵒC 2 min.  

35 cycle Annealing 56ᵒC 30 sec. 

Extension-1 72ᵒC 1 min. 

Extension -2 72ᵒC 5 min. 1 cycle 

ToxA 

algD 

lasB 

Initial Denaturation  94ᵒC 5 min. 1 cycle 

Denaturation -2 94ᵒC 35 sec. 35 cycle 

 

Annealing 55ᵒC 35 sec. 

 Extension-1 72ᵒC 35 sec 

Extension -2  72ᵒC 7 min. 1 cycle 

 

 

exoS 

Initial Denaturation  94 C 3 min. 1 cycle 

Denaturation -2 94 C 30 sec.  

35 cycle Annealing 45ᵒC 45 sec. 

Extension-1 72ᵒC 1 min. 

Extension -2  72ᵒC 7 min. 1 cycle 
 

Table 3: Mixture of the Specific Interaction for 

Diagnosis Genes 
 

Components Concentration  

Taq PCR PreMix 5μl 

Forward primer 10 picomoles/μl (1 μl ) 

Reverse primer  10 picomoles/μl (1 μl ) 

DNA 1.5μl 

Distill water 16.5 μl 

Final volume 25μl 
 

Results and discussion 

Identification of P.aeruginosa from otitis 

cases in cats 
P.aeruginosa isolates were gram-negative, 

motile, non-spore-forming rods, with spreading 

colonies on nutrient agar, blood agar and 

MacConkey agar (Figure 1). They show positive 

result for both catalase and oxidase, the oxidase 

test is very important to identify the bacteria. 

 
 

Figure 1: Pseudomonas aeruginosa on nutrient 

agar 

Confirmation of P. aeruginosa presence  
From 25 cases, 8 isolates (32%) have been 

confirmed with the presence of P.aeruginosa 

using the PCR technique and the oprL gene. The 

infection is more common in older cats or cats 

suffering other dermatological conditions.  

 
Figure 2 : the electrophoresis of oprL gene that 

confirm the presence of P.aeruginosa 
 

Distribution of virulence genes 
The five genes have been analyzed in the isolated 

strains and results were as showed in the (Table 

4). The lasB was most common (100%), which 

indicates its significant role in the destruction of 

tissues of the ear canal of cats followed by algD 

(63%), its presence in limited isolates indicate the 

association of the gene with chronic cases, the 
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exoS was present in (50%) of isolates and ToxA 

was present in only 25% of isolated strains.   

 

 

Table 4: Distribution of virulence genes among 

P.aeruginosa strains. 

 

The lasB was most common (100%), which 

indicates its significant role in the destruction of 

tissues of the ear, this result agrees with [14, 15]. 

They found that 93% and 100% respectively of 

their isolates carrying the lasB gene, this reflects 

that this gene and its products elastase may have 

universal function in breaking down extracellular 

matrix constituents promotes tissue invasion of 

cats' auditory canal. 

The oprL considered a significant diagnostical 

gene [16], as it was present in all isolates, this 

result is agreed with [17, 18], while disagree with 

Ghazaei (2024) whom result reflect that oprL 

gene was present in only 54% of animal isolates. 

The result of this study is due to using the gene as 

confirmational gene for the presence of 

P.aeruginosa. 

Concerning to the presence of ToxA gene , it 

was present in only 25% of isolates this result 

agrees with study of [3, 15] who found that (40%) 

and (43%) respectively of animal isolate only 

carrying the ToxA gene. this means that the gene 

may has partial role in the pathogenicity of the 

bacterial infection in animals. 

algD gene was present in 63% of isolates , this 

result agrees with [15]) who found that (88%) of 

their isolates carrying this gene , this reflect its 

significant role in the pathogenesis of the bacteria. 

This gene is responsible for alginate biosynthesis 

that supports biofilm formation, it is crucial in 

chronic infections or niches requiring persistent 

adherence, like the cat auditory canal.[7]. 

Concerning to exoS its precent in 50% of 

isolates, this agrees with [15] who found that 50% 

of his isolates carrying this gene. This indicates its 

moderate role in the bacterial pathogenicity as it is 

responsible for production of type III secretion 

system that enhances intracellular invasion and 

immune evasion.  

Conclusions and recommendations 

 oprL and lasB genes could be used as 

confirmational genes of P.aeruginosa from 

cats as it was present in all isolates. 

 The lasB gene has significant role in the 

pathogenicity of bacteria as it was present in 

100% of isolates.  

 The treatment strategies must focused on the 

highly prevalent genes  

 Further studies must be done on other genes, 

to clarify the relationship between these genes 

with the severity and site of infection. 

 More studies must be done on other animals 

or other bacteria to show the relationship 

between various bacterial types in deferent 

animals.  

 16sRNA must be used to confirm the 

diagnosis of P.aeruginosa. 

Acknowledgment 
The authors are grateful to the University of 

Tikrit /College of Veterinary Medicine for all the 

facilities to achieve this study 

References 
[1] Walther B, Tedin K, Lübke-Becker A. (2017). 

Multidrug-resistant opportunistic pathogens 

challenging veterinary infection control. 

Veterinary microbiology. 200:71-8. 

https://doi.org/10.1016/j.vetmic.2016.05.017. 

[2]  Craig L, Pique ME, Tainer JA. Type IV pilus 

structure and bacterial pathogenicity. Nature 

Reviews Microbiology. 2004;2(5):363-78. 

https://doi.org/10.1038/nrmicro885. 

[3] Ghazaei C. (2020). Pseudomonas aeruginosa: 

prevalence of pathogenic genes, OprL and ToxA 

in human and veterinary clinical samples in 

Ardabil, Iran. Journal of Advanced Biomedical 

Sciences. 2022. 

https://doi.org/10.18502/jabs.v12i4.11443. 

[4] Hamood, A. N., Griswold, J. A., & Duhan, C. 

M. (2004). Pseudomonas aeruginosa exotoxin A 

Infection and Immunity, 72(4), 2373–2381.)4. 

[5] Yahr TL, Hovey AK, Kulich SM, Frank DW. 

(1995). Transcriptional analysis of the 

Pseudomonas aeruginosa exoenzyme S structural 

gene. Journal of bacteriology. 177(5):1169-78. 

https://doi.org/10.1128/jb.177.5.1169-1178.1995. 

[6] Toder D, Ferrell S, Nezezon J, Rust L, 

Iglewski B. lasA and lasB genes of Pseudomonas 

aeruginosa: analysis of transcription and gene 

product activity. Infection and immunity. 

1994;62(4):1320-7. 

https://doi.org/10.1128/iai.62.4.1320-1327.1994. 

[7] Deretic V, Martin D, Schurr M, Mudd M, 

Hibler N, Curcic R, et al. (1993). Conversion to 

mucoidy in Pseudomonas aeruginosa. 

Bio/Technology. 11(10):1133-6. 

https://doi.org/10.1038/nbt1093-1133. 

Genes OprL Tox

A 

Alg

D 

LasB Exo

S 

No. 8/8 2/8 5/8 8/8 4/8 

Percen

t 

100

% 

25% 63% 100

% 

50% 



Tikrit Journal of Veterinary Sciences (2025) 4(2): 47-54 

DOI : 10.25130/tjvs.4.2.7 

  

 

05 

[8] Cheesbrough M. Salmonellae. (2006). District 

Laboratory Practice in Tropical Countries (Part 2), 

2nd Edition Updated Cambridge University Press, 

Cape Town, South Africa. 167. 

[9] Nikbin V, Aslani MM, Sharafi Z, 

Hashemipour M, Shahcheraghi F, Ebrahimipour 

G (2012). . Molecular identification and detection 

of virulence genes among Pseudomonas 

aeruginosa isolated from different infectious 

origins. Iranian journal of microbiology. 4(3):118. 

[10] Taee SR, Khansarinejad B, Abtahi H, 

Najafimosleh M, Ghaznavi-Rad E. (2014). 

Detection of algD, oprL and exoA genes by new 

specific primers as an efficient, rapid and accurate 

procedure for direct diagnosis of Pseudomonas 

aeruginosa strains in clinical samples. Jundishapur 

journal of microbiology. 7(10):e13583. 

https://doi.org/10.5812/jjm.13583. 

[11] Al-Shwaikh RMA, Al-Arnawtee AF. (2019). 

Detection of lasB Gene of 

Pseudomonasaeruginosa Causing Different 

Infection. Al-Nahrain Journal of Science. (2):48-

52. 

[12] Al-Shammary AHR, Auda IG, Aziz IH. 

(2014). PCR-based approach to detect the 

Prevalence of exo S. Gene in Local Isolates of P. 

aeruginosa isolated from Otitis. Iraqi journal of 

biotechnology. 13(1). 

[13] Mahmood AR. (2023). Molecular analysis of 

lasA, lasB, and ToxA genes in clinical isolates of 

Pseudomonas Aeruginosa by the PCR technique. 

Journal of Natural Science, Biology and 

Medicine. 14(1):10-6. 

https://doi.org/10.4103/jnsbm.JNSBM_14_1_2. 

[14] Płókarz D. PL. (2023). Epidemiologia 

zakażeń Pseudomonas aeruginosa w populacji 

psów i kotów na terenie miasta Wrocławia. 

[15] Foksiński P, Blank A, Kaczorek-Łukowska 

E, Małaczewska J, Wróbel M, Wójcik EA, et 

al.(2024).  Does Every Strain of Pseudomonas 

aeruginosa Attack the Same? Results of a Study of 

the Prevalence of Virulence Factors of Strains 

Obtained from Different Animal Species in 

Northeastern Poland. Pathogens. 13(11):979. 

https://doi.org/10.3390/pathogens13110979. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[16] Ghazaei C. (2025). Prevalence of extended-

spectrum and metallo β-lactamase production in 

Pseudomonas aeruginosa isolate. Reviews and 

Research in Medical Microbiology. 36(1):9-17. 

DOI: 10.1097/MRM.0000000000000368. 

[17] Gawad MA, Gharbi WA. (2022). Molecular 

Detection of oprI and oprL Virulence Genes of 

Pseudomonas aeruginosa Isolated from Burns and 

Wounds. Iraqi journal of biotechnology. 21(2). 

[18] Jassim AA, Mahdi WM, Al-Obaidi ORK. 

(2025). Identification of algD and oprL genes in 

Pseudomonas aeruginosa isolated from multiple 

environments and different local sources in Iraq. 

Kuwait Journal of Science. 2025;52(1):100302. 

https://doi.org/10.1016/j.kjs.2024.100302. 

[19] Willey J, Sherwood L, Woolverton C. 

Prescott’s Microbiology. New York: McGraw-

Hill Science/Engineering/Math; 2010. 

[20] Jung B, Hoilat GJ. MacConkey Medium 

[Internet]. StatPearls. Treasure Island (FL): 

StatPearls Publishing; 2024 [cited 2025 May 30]. 

Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK557394 

[21] Benson HJ. Microbiological Applications: 

Laboratory Manual in General Microbiology. 

New York: McGraw-Hill Science, Engineering & 

Mathematics; 2002 

[22] Chelikani, P., Fita, I., & Loewen, P. C. 

(2004). Diversity of structures and properties 

among catalases. Cellular and Molecular Life 

Sciences, 61(2), 192–208. 

https://doi.org/10.1007/s00018-003-3206-5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1007/s00018-003-3206-5


Tikrit Journal of Veterinary Sciences (2025) 4(2): 47-54 

DOI : 10.25130/tjvs.4.2.7 

  

 

05 

 

 

 

 

 

 



Tikrit Journal of Veterinary Sciences (2025) 4(2): 47-54 

DOI : 10.25130/tjvs.4.2.7 

  

 

08 

 

 
 الحوامل واجنتها وتقدير التشوهات الجنينية الهيكلية تأثير عقار الفلوكستين على الجرذان

 

 
نهاد عبدالحسين جعفر , خديجة ماهر سلوم  

                                               

 
 

، كلية الطب البيطري، جامعة تكريت، تكريت، العراقالاحياء المجهريةفرع   

  

 

    

 الملخص

هٍ أحد مسبباث انخهاب الأذن انىسطً ندي انقطط، وخاصتً فٍ (  (Pseudomonas aeruginosaانصائفت انصوجازَت )

انحالاث انمصمىت وانمقاومت نهمضاداث انحُىَت. هدفج هري اندزاست إنً انكشف عه دوز بعض جُىاث انضساوة نسلالاث 

 و lasBو ExoSو ToxAو oprLانصائفت انصوجازَت فٍ إمساضُت انخهاب الأذن انىسطً ندي انقطط، وخاصتً جُىاث 

algD.   أظهسث انىخائج حكسازاث عانُت نبعض هري انجُىاث، مثمlasB ( مه انعصلاث، و011انمىجىد بىسبت )%algD 

%( مه انعصلاث، مما َعكس دوزها انمهم فٍ حطىز انمسض. حعصش هري اندزاست أهمُت انكشف انمبكس 36انمىجىد بىسبت )

ج  انبُطسٌ وحقهُم احخمانُت حطىَس انبكخُسَا نمقاومت انمضاداث عه جُىاث انضساوة نهخحكم انفعال فٍ اسخساحُجُاث انعلا

              انحُىَت. 

, oprL ,ToxA ,exoS ,lasBالزائفة الزنجارية, عوامل الفوعة, جينات الفوعة,  الكلمات المفتاحية:

algD. 

 
 

    
 

 


