
74

doi: 10.4103/jad.jad_7_24                                                                                                                                                                                    Impact Factor® 0.5

Molecular investigation of exoU and exoY virulence genes in 
Pseudomonas aeruginosa collected from hospitalized patients in North of 
Iran: A descriptive-analytical study 
Ahmad Reza Moradi1, Mehrdad Gholami2, Lotfollah Davoodi3, Negar Hajilou2, Hamid Reza 
Goli2,4

1Sana Institute of Higher Education, Sari, Iran
2Department of Medical Microbiology and Virology, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran
3Antimicrobial Resistance Research Center, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran
4Molecular and Cell Biology Research Center, Faculty of Medicine, Mazandaran University of Medical Sciences, Sari, Iran

Article history: Received 12 January 2024; Revision 7 February 2024; Accepted 24 April
2024; Available online 7 May 2024

  To whom correspondence may be addressed. E-mail: goli59@gmail.com, h.goli@
mazums.ac.ir

ABSTRACT

Objective: To investigate the frequency of exoU and exoY genes in 
patients with Pseudomonas aeruginosa infection.
Methods: In this study, 100 clinical isolates of Pseudomonas 
aeruginosa were collected from patients hospitalized in educational-
therapeutic hospitals and were identified using standard 
microbiological tests. Then, the antibiotic resistance pattern of the 
isolates was determined by the disk agar diffusion method. The 
bacterial DNAs were extracted by the alkaline lysis method. Finally, 
the presence of exoU and exoY genes was evaluated by the PCR test.
Results: In this study, 47%, 72%, 29%, 39%, 40%, and 44% of the 
isolates were non-susceptible to piperacillin, aztreonam, ceftazidime, 
imipenem, tobramycin, and ciprofloxacin, respectively. In addition, 
95% and 93% of the clinical isolates carried the exoU and exoY 
genes. Blood and fecal isolates had both virulence genes, while only 
one wound isolate had neither genes. Meanwhile, all urinary isolates 
contained the exoY gene and only one isolate lacked the exoU gene. 
Also, 88 isolates simultaneously had both exoU and exoY genes.
Conclusions: High prevalence of exoU and exoY genes in this 
region indicates a significant role of type 栿 secretion system in 
pathogenesis of Pseudomonas aeruginosa. The type 栿 secretion 
system may be a suitable target to reduce the pathogenicity of this 
bacterium.
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1. Introduction

  Pseudomonas aeruginosa (P. aeruginosa) is an opportunistic 
multidrug-resistant (MDR) pathogen causing life-threatening 
infections in immunocompromised patients[1]. Growth of P. 
aeruginosa in diverse environments, such as hot tubs, humidifiers, 
soil, respirators, sinks, contaminated patients, and disinfectants, 
increases the prevalence of infections[2]. Due to the high intrinsic 

J Acute Dis 2024; 13(2): 74-80

Journal of Acute Disease

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which 
allows others to remix, tweak, and build upon the work non-commercially, as long 
as appropriate credit is given and the new creations are licensed under the identical 
terms.

For reprints contact: reprints@medknow.com

©2024 Journal of Acute Disease Produced by Wolters Kluwer-Medknow. 

How to cite this article: Moradi AR, Gholami M, Davoodi L, Hajilou N, Goli HR. 
Molecular investigation of exoU and exoY virulence genes in Pseudomonas aeruginosa 
collected from hospitalized patients in North of Iran: A descriptive-analytical study. J 
Acute Dis 2024; 13(2): 74-80.

        Original Article

Significance

Induction of cytotoxicity by the type 栿 secretion system is an 
important pathogenicity strategy of Pseudomonas aeruginosa. ExoS, 
ExoU, ExoY, and ExoT can induce various forms of programmed 
death in host cells. This study showed that the high prevalence 
of ExoU and ExoY in this region can be a target for therapy or 
prevention of pathogenesis.
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This may be due to the exposure of bacteria under hostile hospital 
conditions. The lungs of infected patients, the skin of patients with 
burns, and the high consumption of antibiotics in medical centers 
can be irritants. It may be possible to reduce the pathogenicity of this 
organism by targeting the production of these exotoxins.
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