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Abstract

Pseudomonas is asignificant spoilage bacterium in poultry meat, impacting its organoleptic
properties. This study investigated the prevalence of antibiotic resistance and virulence genes of
Pseudomonas isolated from broiler poultry sold in Tehran, Iran. Over a year, 400 poultry meat
samples (chichen, tukey, duck, quail, goose) were collected. Additionally, swap samples were
taken vendors’ hands, knives, cutting boards, and refrigerators. All samples were transferred in
sterile conditions to the laboratory of the Veterinary Department of Tehran Province for testing.
PCR analysis identified virulence genes (ToxA, exoS, exoU) in isolated strains. A total of
25.75% (103/400) of poultry meat samples, were contaminated with Pseudomonas.
Contamination rates varied across poultry types (chicken: 26.67%, lturkey: 31%, duck: 54%,
quail: 2%, goose: 8%. PCR identified that 8 chicken samples, 5 duck samples, and 2 goose
samples were infected with toxA, exoS, and exoU genes, respectively. The highest antibiotic
resistance was observed for gentamicin (89%) and tetracycline (81%). Moreover, swaps from
refrigerators and vendors’ hands showed the highest contamination. This study highlights the
high prevalence of Pseudomonas in Tehran’s broiler poultry, with concerning levels of
antibiotic resistance and virulace genes. Improved hygines practices and judicious antibiotic use
in poultry production are crucial to mitigate these risks.
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Introduction

Poultry meat, the most consumed meat globally, is a rich source of vitamins, proteins, and
nutrients. It plays a significant role in supplying iron, calcium, potassium, phosphorus,
selenium, and vitamins E, B complex, and K.Pseudomonas, one of the most abundant
microorganisms in nature, is a dominant genus found in various raw food environments,
including slaughterhouses, food supply centers, and processing facilities. The food chain has
also been identified as a potential reservoir for antibiotic-resistant Pseudomonas strains. While
Pseudomonas is a diverse geneus within the Pseudomonadaceae family, with common habitats
including soil, freshwater, and marine environments, some species like Pseudomonas
aeruginosa are opportunistic pathogens causing human diseases. Most strains can synthesize
bacteriocins. All bacteria in this genus are rod-shaped (straight or slightly curved), gram-
negative, and lack spores. They are mobile using one or more polar flagella, excepti for
Pseudomonas mallei, which is non-motile. The high resistance of Pseudomonas aeruginosa to
various antimicrobial substances, including antibiotics like beta-lactamases, penicillins,
cephalosporins, and sulfonamides, complicates treatment of infections and makes it a major
medical concern. In addition, increasing reports of quinolone resistance pose further challenges.
The study aimed to investigate the prevalence of antibiotic resistance and virulence genes in
Pseudomonas species isolated from broiler chickens sold in Tehran, Iran.

Material and Methods

Over a one-year period, 400 poultry meat samples were collected. With prior approval from
poultry products suppliers and adhering to ethical considerations, general contaminations
samples were obtained of, from hands, knives, cutting boards, and refrigerators in the sampling
locations. All samples were transferred in sterile conditions to the veterinary laboratory of
Tehran province for testing. The samples were transferred under sterile conditions to the Tehran
Provincial Veterinary laboratory for testing. To isolate Pseudomonas from the poultry meat, 25
grams of each sample was homogenized with 225 mL of peptone water culture medium.
Following enrichment in the peptone water, the bacteria were densely cultured on the selective
Pseudomonas Cetrimide agar medium. After 24 hours of incubation at 37 °C, colonies
suspected to be Pseudomonas (green-blue pigment) were selected for further analysis. To
confirm the presence of P. aeruginosa, biochemical tests like lactose fermentation, citrate
utilization, indole production, oxidase activity, DNase activity, and hemolysis were performed
on blood agar medium. Colonies exhibiting lactose-negative, citrate-positive, indole-negative,
oxidase-positive, DNase-negative, and hemolytic characteristics were identified and counted as
Pseudomonas. Finally, molecular identification of the isolated bacteria was performed using the
polymerase chain reaction (PCR) method with genus and species-specific primers in a double
PCR format. Genomic DNA extraction employed a boiling method, where two 16-hour bacterial
colonies were suspended in 1 mL of distilled water, boiled in a water bath for 10 minutes, and
then centrifuged at 1000 rpm for 5 minutes. The supernatant (5 mL) was subsequently used for
PCR analysis.
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Discussion of Results & Conclusions

This study investigated the prevalence of Pseudomonas contamination in poultry meat sold
in Tehran city. A total of 400 poultry meat samples were collected, including chicken (n=150),
turkey (n=100), 50 duck (n=50), goose (n=50), and quail (n=50). Among these samples, 103
(25.75%) were found to be contaminated with Pseudomonas. The contamination rates varied by
poultry type: chicken (40 samples, 26.67%), turkey (31 samples, 31%), duck (27 samples, 54%),
goose (4 samples, 8%), and quail (1 sample, 2%). Statistical analysis revealed no significant
correlation between Pseudomonas contamination and the overall poultry type (p<0.05).
However, a significant difference (p<0.05) was observed between the prevalence of
Pseudomonas in goose and quail samples compared to other poultry types. Furthermore, PCR
analysis was performed to detect specific virulence genes (toxA, exoS, and exoU) associated
with P. aeruginosa. Eight chicken samples, five duck samples, and two goose samples tested
positive for these genes, resulting in an overall contamination rate 0f3.75%. Statistical analysis
revealed no significant correlation between Pseudomonas genes isolated from poultry meat in
Tehran (p<0.05). The highest contamination rates were found on refrigerators (80%), followed
by suppliers' hands (60%), scales (55%), cutting boards (35%), and knives (25%). Antibiotic
susceptibility testing showed the highest resistance to gentamicin and olendamycin, while
vancomycin and cefazolin showed the lowest resistance. The 25.75% contamination rate of
poultry meat with Pseudomonas highlights potential risks for consumers, especially when the
meet is consumed raw or undercooked. The presence of this bacterium in poultry can be a
source of human infection, particularly for vulnerable populations like the elderly, children, and
immunocompromised individuals. Furthermore, the high prevalence of antibiotic resistance
among Pseudomonas isolates obtained from raw poultry meat samples underlines the
importance of continuous monitoring of antimicrobial resistance. The co-occurrence of
virulence factors and antibiotic resistance in Pseudomonas strains necessitates further studies to
confirm its role as a foodborne pathogen. Strict guidelines are crucial to address this issue.
These guidelines should focus on preventing Pseudomonas contamination early in food
preparation and ensuring through cooking of poultry products. Finally, due to the high level of
antibiotic resistance, the use of antibiotics for treating Pseudomonas-caused gastroenteritis
should be minimized to safeguard public health.
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Table 1- List of primers used to detect virulence genes of Pseudomonas
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Table 2- Results of prevalence of Pseudomonas contamination in poultry meat sold in Tehran city
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Table 5- Prevalence of coliform contamination in poultry meat sold in Tehran in terms of cfu/g.
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Table 6- Status of Pseudomonas resistance to different antibiotics
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Figure 1. Gel obtained from PCR product electrophoresis. A: fragment of 270 bp toxA gene (well M: 100 bp
marker of Cinacloon, Iran, wells 1-5 of studied isolates, NC: negative control). B: 444 bp fragment of exoS gene
(well M: 100 bp marker of Cinacloon, Iran, wells 1-3 of studied isolates, NC: negative control). C: 3308 bp
fragment of exoY gene (well M: 1 kb marker Geneaid Biotech, Taiwan, wells 1-4 of studied isolates, NC:
negative control)
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