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			Abstract | The study included both clinical and molecular investigations of Pseudomonas aeruginosa from respiratory infections in 150 cats with respiratory signs in Baghdad Province. The study included 150 cats, comprising 51 local breed cats and 99 cats of various other breeds, with 72 males and 78 females. At the same time, age groups included 72 cats older than one year and 78 younger than one year. All samples were collected from Baghdad Veterinary Hospital and various veterinary clinics in Baghdad province during the period from October 2024 to September 2025. The study consisted of two parts: the first part involved the isolation and identification of Pseudomonas aeruginosa from respiratory infections in cats using traditional culture methods, and the second part involved molecular detection through conventional polymerase chain reaction (PCR) targeting the 16S rRNA gene, followed by sequencing analysis. The culture results revealed 21 isolates of Pseudomonas aeruginosa. The isolates showed complete resistance to ticarcillin - clavulanate (100%), while the bacteria were 100% susceptible to piperacillin /tazobactam, gentamicin, amikacin, and ciprofloxacin. Infected cats exhibited multisystemic signs, with fever and rhinosinusitis being the most frequent. The infection rate was higher in stray cats and Himalayan cats, both at 33.3% as compared with other breeds. The differences in infection rates based on gender and age were not statistically significant (P>0.05). Significant variations (P < 0.05) in infection rates were observed across the study months, with the highest rates in January (36.6%), followed by December (23.3%) and February (16.6%). Polymerase chain reaction (PCR) analysis revealed 30 positive samples for P. aeruginosa. Ten positive PCR products were sequenced, analyzed, and deposited in GenBank-NCBI under accession numbers PX106788, PX106789, PX106791, PX106792, PX106784, PX106785, PX106786, PX106787, PX106790, and PX106783, serving as international reference sequences. Overall, the study showed that P. aeruginosa is a significant cause of respiratory infections in cats in Baghdad Province, with PCR-based detection outperforming conventional methods and isolates exhibiting high genetic similarity to global strains.
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			Introduction

			Pets play an important role in the transmission of diseases to humans and other animals (Salih and Abbas, 2022). Cats are one of the most common household pets in the world and their potential for transmission of different infectious diseases is also of particular zoonotic importance (Alwan, 2014). Respiratory diseases frequently occur in felines, particularly in densely populated environments such as shelters, breeding catteries, and wild cat colonies. Various viruses, bacteria, fungi, and protozoa induce these diseases, adversely affecting feline health. Although immunizations have significantly diminished the occurrence of severe respiratory diseases in felines, they have not eradicated the highly infectious microorganisms responsible for these conditions (Greene, 2012; Hasso, 2016). Respiratory tract infections (RTIs) are usually classified into upper respiratory infections and lower respiratory infections. The clinical signs associated with RTIs in cats are varied and include coughing, nasal irritation, nasal discharge, ocular discharge, fever, dyspnea, anorexia, pulmonary hemorrhage, pleural effusion, and necrotizing pneumonia (Greene, 2012). The most common types of bacteria isolated from the upper respiratory tract of cats include: Staphylococcus spp., Streptococcus spp., Pseudomonas spp., Escherichia coli, and Enterococcus spp. (Li et al., 2021). In a study performed in Egypt by Khalifa et al. (2021), the most isolated bacterial species from respiratory infections in cats was Enterobacter cloacae, followed by Escherichia coli, Klebsiella spp., and Pseudomonas aeruginosa. Pseudomonas aeruginosa is an opportunistic, free-living, Gram-negative bacterium from the Enterobacteriaceae family (Mohammed et al., 2020). that can cause significant disease to humans and animals, including respiratory tract, bloodstream infections, wound and burn infections (Rand, 2024), with the ability to form antibiotic-resistant biofilms (LaBauve and Wargo, 2012). Different options are available for diagnosis of respiratory tract infections firstly by the isolation of the causative bacteria by culturing on selective media and biochemical testes, polymerase chain reaction (PCR) and Enzyme-Linked Immunosorbent Assay (ELISA) as well as the using of X-rays, Computerized Tomography (CT) scan and Magnetic resonance imaging (MRI) (Greene, 2012; Jarad et al., 2019). Molecular assays, particularly PCR, are widely applied to verify infectious agents and to identify various virulence determinants, including ToxA, ExoS, and numerous genes associated with antimicrobial resistance (Shaebth, 2019; Yaseen and Ahmed, 2023). In Iraq, Hamad and Abdulgafor (2023) reported that Pseudomonas aeruginosa isolated from feline otitis externa was authenticated through PCR targeting the 16S rRNA gene, along with specific virulence markers such as gyr B190 and gyr B222. The present study aimed to isolate and identify P. aeruginosa from cats with respiratory tract infections in Baghdad City using conventional bacteriological and molecular methods. It also sought to determine the antimicrobial susceptibility patterns of the isolated P. aeruginosa strains, confirm the isolates by PCR targeting the 16S rRNA gene, and evaluate the association between infection rates and selected risk factors, including age, sex, breed, stray or pet status, and seasonal variation.

			Material and Methods

			Animals study

			A total of 150 cats were included in this study and were examined for respiratory tract infections during the period from October 2024 to September 2025. The cats were presented to Baghdad Veterinary Hospital and several private veterinary clinics in Baghdad province. The study population included 51 local (stray) cats and 99 owned (pet) cats of different breeds (Shirazi, Himalaya, Chinchilla, and Scottish). Both sexes were represented, including 72 males and 78 females. The cats were divided into two age groups: less than or equal to one year (n= 78) and more than one year (n= 72). Cats were clinically classified based on the presence or absence of respiratory signs. Cats showing clinical signs such as fever, coughing, nasal discharge, rhinosinusitis, and difficulty breathing were considered clinically infected, while cats without respiratory signs were considered apparently healthy at the time of sampling. Nasal swab samples were collected aseptically from all cats using sterile cotton swabs. The samples were immediately transported to the laboratory under appropriate conditions for bacteriological examination and molecular analysis. Information regarding age, sex, breed, ownership status (stray or pet), and clinical condition was recorded for each animal.

			Bacteriological examination

			The nasal swabs were streaked on MacConkey agar (Hichrom) (Saher, 2009; Esmaeel, 2009; Saleh, 2010; Al-Shafee and Abdulwahid, 2024); the suspected P. aeruginosa colonies were subcultured on selective media, Pseudomonas agar (Hichrom), then incubated aerobically at 37 Cº for 24-48 hours. The growing colonies were visually inspected to determine their size, shape, and color. The suspected colonies were examined by stained smears and biochemical tests using the VITEK 2 compact system (Markey et al., 2014; Abdullah and Al-Gburi, 2024).

			Antimicrobial susceptibility test

			Antimicrobial susceptibility test of P. aeruginosa performed using the vitek-2 system accuracy and fully automated system for Gram-negative bacteria were applied according to the instructions of the manufacturer. The antibiotics used are piperacillin, piperacillin/tazobactam, ticarcillin-clavulanate, ceftazidime, cefepime, aztreonam, amikacin, cefazolin, gentamicin, ciprofloxacin, and levofloxacin.

			PCR assay for the detection of 16SrRNA gene

			DNA extraction

			Genomic DNA was extracted according to the gDNA Bacteria extraction kit. The purity and concentration of extracted DNA were measured using a Nanodrop spectrophotometer) Thermo Fisher, USA (with results displayed on a digital screen. 

			Primers

			The identity of P. aeruginosa isolates was confirmed using specific primers for the 16SrRNA gene: F -5ꞌ- TACCTGGCCTTGACATGCTG -3ꞌ and R -5ꞌ- GTTCCCCTACGGCTACCTTG -3ꞌ. The product size was 539 pb, as designed by Hassan and Saeed (2024). 

			Thermo-cycler program and gel electrophoresis for checking the extracted DNA

			The process of DNA amplification was executed using a thermal cycler, beginning with an initial denaturation step at 94°C for 5 minutes. This was followed by 35 cycles consisting of denaturation at 94°C for 45 seconds, annealing at 62°C for 45 seconds, and extension at 72°C for 45 seconds. The final extension occurred at 72°C for a duration of 7 minutes. Agarose gel electrophoresis was used to load the isolated DNA, a crucial step in completing the PCR test. This process was employed to verify the retrieved DNA.

			Sequencing

			The PCR products for 10 samples of each P. aeruginosa were sent to Macrogen-Korea for sequencing. The sequences were analyzed by using the UPGMA method (Al-Wasmee and Salman, 2025). The phylogenetic tree was constructed using evolutionary distances computed using the Maximum Composite Likelihood method, and used substitutions per site as units for sequencing polymorphism. The Evolutionary analyses were conducted in MEGA6 (Tamura et al., 2013).

			Statistical analysis

			The statistical Analysis System was conducted using the SPSS Program (2021), employing odds ratios and risk factors to analyze and estimate significant differences in all study data (IBM Corp., SPSS, 2011).

			Results and Discussion

			Isolation and identification

			Out of 150 nasal swabs, 30 swabs were positive for P. aeruginosa; the colonies of isolates appeared on MacConkey agar as round, flat, and colorless colonies (Figure 1A), while culture on Pseudomonas agar base appears as smooth, opaque, viscid, grayish white (Figure 1B).

			Molecular detection of P. aeruginosa by 16S rRNA gene by a conventional PCR:

			The study revealed that 30 out of 150 samples (20%) were positive for Pseudomonas aeruginosa based on amplification of the 16S rRNA gene, producing a 539 bp PCR product (Table 1 and Figure 2).

			Pseudomonas aeruginosa is the most common cause of infections (both within the genus and among Gram-negative bacteria in humans and animals. Currently, it is a well-recognized etiological agent in many domestic and wild animal diseases (Greene, 2012). The current results revealed successful amplification 16S rRNA gene by PCR at 539 bp. The results agreed with many researchers in Iraq (Hassan and Saeed, 2024) who detected Pseudomonas aeruginosa isolates harboring 16S rRNA gene from fresh fish at the same size fragment, and Hamad and Abdulgafor (2023) confirmed the isolates of P. aeruginosa from feline otitis externa cases based on the amplification of the 16S rRNA gene. In the same line, (Al-Dabbagh et al., 2024) performed a study to isolate P. aeruginosa from cats with otitis externa in Basra city. The results of polymerase chain reaction using specific primers for P. aeruginosa identification 16S rRNA revealed that 15 isolates were positive for this gene. In Australia, in Southeast Queensland, the researcher (Strickland et al., 2025) detected P. aeruginosa with a percentage 2.2% using 16S rRNA real- time PCR. 

			Table 1: Percentage of Pseudomonas aeruginosa isolated from nasal swabs of cat using the Vitek-2 system and PCR*. 

			
				
					
					
					
					
				
				
					
							
							
							Vitek

						
							
							PCR 

						
							
							 P value

						
					

					
							
							No. (%age)

						
							
							No. (%age)

						
					

					
							
							Pseudomonas aeruginosa

						
							
							21 (14 %) 

						
							
							30 (20%) 

						
							
							0.002

						
					

				
			

			*Total number of nasal swabs cultured (n=150); ◊=McNemar test (Paired proportions).
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			Figure 1: Pseudomonas aeruginosa colonies. (A) on MacConkey agar, (B) on Pseudomonas agar.
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			Figure 2: Gel electrophoresis (1.2% agarose) run at 100 V and 80 mA, stained with RedSafe, showing the amplification of a 500 bp fragment of the 16S rRNA gene from Pseudomonas aeruginosa.

			Sequencing study

			The PCR products for 10 samples of P. aeruginosa were sent to Macrogen-Korea for sequencing. The sequences were analyzed by using the UPGMA method (Al-Wasmee et al., 2024). The phylogenetic tree analysis was based on the partial sequencing of (16S rRNA) in the local isolates of P. aeruginosa. Evolutionary distances were computed using the Maximum Composite Likelihood method (Tamura et al., 2004) and used substitutions per site as units for sequencing polymorphism. Evolutionary analyses were performed in MEGA6 (Tamura et al., 2013). This result was recorded in NCBI.

			The phylogenetic analysis of 16S rRNA

			The phylogenetic analysis was constructed based on sequences of the target region of 16S rRNA in the local isolates of P. aeruginosa (Figure 3). The tree demonstrates the genetic similarity and diversity among P. aeruginosa isolates recovered from different origins and from multiple countries. The phylogenetic tree of 16S rRNA of P. aeruginosa sequences in cats demonstrated that the Iraqi isolates clustered within the main P. aeruginosa strains from regional countries, such as Egypt, Iran, India, Thailand, Vietnam, Bangladesh, and China, also from more distant regions such as South Korea, the United Kingdom, and Denmark. Minor genetic divergence observed among the Iraqi isolates, the breach lengths ranged 0.000–0.008, this observation reflected that a high degree of genetic similarity exists between isolates. Although several Iraqi isolates were located in sub-clusters, but were limited local genetic variation. The sources of isolation were varied between human, animal, and environmental sources from different countries. This result indicated the P. aeruginosa from cats had a diverse evolutionary origin.

			The clinical findings among the 30 infected cats showed that fever was the most common sign (63.3%). Rhinosinusitis was observed in 50% of the cases, followed by coughing, mucopurulent nasal discharge, and dyspnea (Table 2).

			Table 2: Clinical signs of Pseudomonas aeruginosa infections in cats.

			
				
					
					
					
				
				
					
							
							Clinical Sign 

						
							
							No. (%age)

						
							
							P-value

						
					

					
							
							Fever 

						
							
							19 (63.3%)

						
							
							0.20 NS

						
					

					
							
							Rhinosinusitis

						
							
							15 (50%)

						
							
					

					
							
							Coughing 

						
							
							11 (36.6%)

						
							
					

					
							
							Mucopurulent nasal discharge 

						
							
							9 (30%)

						
							
					

					
							
							Difficulty breathing 

						
							
							9 (30%)

						
							
					

				
			

			*Pseudomonas aeruginosa N= 30; NS=non-significant.

			The results of the current study indicated an increase in temperature, pulse, and respiration rates in cats infected with P. aeruginosa (30) compared to those not infected (120), as shown in Table 3.

			Table 3: Vital clinical parameters in cats infected with Pseudomonas aeruginosa.

			
				
					
					
					
					
					
				
				
					
							
							
							Group

						
							
							N

						
							
							Mean

						
							
							P value

						
					

					
							
							Temperature

						
							
							Non-infected

						
							
							120

						
							
							39.96±0.03

						
							
							0.001

						
					

					
							
							Infected

						
							
							30

						
							
							40.36±0.11

						
							
					

					
							
							Pulse

						
							
							Non-infected

						
							
							120

						
							
							144.28±0.55

						
							
							<0.0001

						
					

					
							
							Infected

						
							
							30

						
							
							184.27±5.36

						
							
					

					
							
							Respiration

						
							
							Non-infected

						
							
							120

						
							
							37.32±0.31

						
							
							<0.0001

						
					

					
							
							Infected

						
							
							30

						
							
							56.70±3.19

						
							
					

				
			

			The current results revealed that the infection rate of isolation of P. aeruginosa was not significantly affected by the age of the cats; the highest infection rate of isolation of P. aeruginosa was recorded in cats less than one year (56.6%), as shown in Table 4.

			Table 4: The percentage of Pseudomonas aeruginosa isolated from nasal swabs according to the age groups of cats.

			
				
					
					
					
					
					
				
				
					
							
							Age (year) 

						
							
							No. of tested cats

						
							
							No. of positive cats for Pseudomonas aeruginosa

						
							
							%

						
							
							P-value

						
					

					
							
							≤ 1 

						
							
							78

						
							
							13

						
							
							43.3%

						
							
							0.28 NS

						
					

					
							
							> 1 

						
							
							72

						
							
							17

						
							
							56.6%

						
							
					

					
							
							Total 

						
							
							150

						
							
							30

						
							
							
					

				
			

			NS= Non-significant.
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			Figure 3: Phylogenetic tree of the 16S rRNA of Iraqi P. aeruginosa isolates compared with different global isolates.

			The analysis by sex showed non-significant variation between the infection rates of P. aeruginosa according to the gender of cats, as shown in (Table 5). The highest percentage of infection was recorded in females (63.3%) as compared with males (36.6%).

			Table 5: The percentage of Pseudomonas aeruginosa isolated from nasal swabs according to the sex of cats. 

			
				
					
					
					
					
					
				
				
					
							
							Sex

						
							
							No. of tested cats

						
							
							No. of positive cats for Pseudomonas aeruginosa

						
							
							%

						
							
							P-value

						
					

					
							
							Male

						
							
							72

						
							
							11

						
							
							36.6%

						
							
							0.16 NS

						
					

					
							
							Female

						
							
							78

						
							
							19

						
							
							63.3%

						
							
					

					
							
							Total

						
							
							150

						
							
							30

						
							
							
					

				
			

			NS= Non-significant.

			Table 6: The percentage of Pseudomonas aeruginosa isolated from nasal swabs in different breeds of cat.

			
				
					
					
					
					
				
				
					
							
							Breeds of cats

						
							
							No. of tested cats

						
							
							No. of cat's positive for Pseudomonas aeruginosa

						
							
							P value

						
					

					
							
							Local (stray)

						
							
							51

						
							
							10(33.3%)

						
							
							0.24 NS

						
					

					
							
							Shirazi

						
							
							35

						
							
							8(26.6%)

						
							
					

					
							
							Himalya

						
							
							35

						
							
							10(33.3%)

						
							
					

					
							
							Chinchilla 

						
							
							18

						
							
							2(6.6%)

						
							
					

					
							
							Scottish 

						
							
							11

						
							
							0(0%)

						
							
					

					
							
							Total 

						
							
							150

						
							
							30

						
							
					

				
			

			The current results revealed non-significant variation among the different breeds of cats; the infection rate of P. aeruginosa was increased in stray cats and Himalaya (33.3%), followed by Shirazi (26.6%), as shown in Table 6.

			The highest percentage of infections with P. aeruginosa appeared in December, January, and February (23.3%), (36.6 %), and (16.6%), respectively. There was a significant variation among these months, while negative results were recorded in June, July, and August (Table 7).

			Table 7: The percentage of Pseudomonas aeruginosa isolated from nasal swabs according to the months of study.

			
				
					
					
					
					
				
				
					
							
							Month 

						
							
							No. of clinical cases

						
							
							Infected cases with P. aeruginosa (%)

						
							
							P value

						
					

					
							
							November

						
							
							22

						
							
							3(10%)

						
							
							0.0006

						
					

					
							
							December 

						
							
							22

						
							
							7(23.3%)

						
							
					

					
							
							January 

						
							
							22

						
							
							11(36.6%)

						
							
					

					
							
							February 

						
							
							22

						
							
							5(16.6%)

						
							
					

					
							
							March 

						
							
							21

						
							
							3(10%)

						
							
					

					
							
							April 

						
							
							21

						
							
							1(3.3%)

						
							
					

					
							
							May 

						
							
							20

						
							
							0(0%)

						
							
					

					
							
							Total 

						
							
							150

						
							
							30

						
							
					

				
			

			Antimicrobial sensitivity pattern of P. aeruginosa isolates 

			The results of antibiotic susceptibility testing to 10 antibiotics against isolated P. aeuroginosa revealed varying degrees of susceptibility patterns. The isolates of P. aeruginosa were highly resistant to ticarcillin - clavulanate (100%), moderately resistant to aztreonam and ceftazidime (66.6% and 53.3%), and mildly resistant to cefepime (36.6%) and levofloxacin (30%). While the bacteria were (100%) susceptible to piperacillin/tazobactam, gentamicin, amikacin, and ciprofloxacin (Table 8).

			Table 8: Antimicrobial susceptibility test results of Pseudomonas aeruginosa isolates.

			
				
					
					
					
					
					
				
				
					
							
							Type of antibiotic 

						
							
							No. of isolates

						
							
							Sensitive 

						
							
							Intermediate 

						
							
							Resistant 

						
					

					
							
							Piperacillin 

						
							
							30 

						
							
							15 (50%) 

						
							
							15 (50%) 

						
							
							0 (0%) 

						
					

					
							
							Piperacillin/ Tazobactam 

						
							
							30 

						
							
							30 (100%) 

						
							
							0 (0%) 

						
							
							0 (0%) 

						
					

					
							
							Ticarcillin- Clavulanate 

						
							
							30 

						
							
							0 (0%) 

						
							
							0 (0%) 

						
							
							30 (100%) 

						
					

					
							
							Ceftazidime 

						
							
							30 

						
							
							7 (23.3%) 

						
							
							7 (23.3%) 

						
							
							16 (53.3%) 

						
					

					
							
							Cefepime

						
							
							30 

						
							
							21 (70%) 

						
							
							0 (0%) 

						
							
							9 (30%) 

						
					

					
							
							Aztreonam 

						
							
							30 

						
							
							7 (23.3%) 

						
							
							3 (10%) 

						
							
							20 (66.6%) 

						
					

				
			

			The most frequent signs recorded in infected cats were fever and rhinosinusitis, as described in an earlier study (Sharma et al., 2019) in America, which detected the infection of P. aeruginosa in a cat that was suffering from fever, chronic rhinosinusitis, and mucoid discharge. The clinical infection with P. aeruginosa is characterized by several signs, including Sneezing, coughing, difficulty breathing, rhinitis, and nasal discharge (Greene, 2012). Meepoo et al. (2022) in Thailand reported that the most frequent clinical signs associated with P. aeruginosa infection were neoplasia, followed by rhinitis and anatomical defects. The results of the antibiotic susceptibility test of 10 types of antibiotics against isolated P. aeruginosa revealed varying degrees of susceptibility patterns. The isolates of P. aeruginosa were highly resistant to Ticarcillin - Clavulante (100%), moderately resistant to Aztreonam and Ceftazidime (66.6%) and (53.3%), and mildly resistant to cefepime (36.6%) and levofloxacin (30%). While the bacteria were (100%) susceptible to piperacillin/tazobactam, gentamicin, amikacin, and ciprofloxacin. These findings align with Mavrides et al. (2022) in America, who reported that the isolates of Pseudomonas spp. from lower respiratory tract infection in cats were highly susceptible (100%) to ciprofloxacin, (90) to gentamicin and amikacin. Also, Meepoo et al. (2022) in Thailand documented the significant susceptibility of Pseudomonas spp. isolate to amikacin (95.8%), ciprofloxacin and gentamicin (95.1%), while the isolates were highly resistant (100%) to clindamycin and metronidazole, followed by cephalexin (97.6%), amoxicillin-clavulanic acid (95.1%), and sulfa-trimethoprim (90.2%). Plokarz et al. (2023) in Poland noted that the isolates of P. aeruginosa isolated from different sites in cats, including nasal swabs, were resistant to ciprofloxacin (17.3%) and enrofloxacin (83%). In Japan, Hayashi et al. (2021) found that the isolates of P. aeruginosa from nasal and ear discharge of cats in Japanese animal hospitals demonstrated high susceptibility to amikacin (99.58%), gentamicin (97.92%), and ciprofloxacin (82.8%). In Canada, a surveillance study was conducted on laboratory data collected over 20 years. The isolates of P. aeruginosa from the nasal cavity revealed that amikacin and gentamicin were the most effective antimicrobials against P. aeruginosa isolates by (94.5%) and (90.5%), respectively (Awosile et al., 2018). In Iraq, (Hamad and Abdulgafor, 2023) recorded that the isolates of P. aeruginosa feline otitis externa were from (100%) resistant to cefazolin and tigecycline, while the isolates were susceptible to piperacillin/tazobactam, ceftazidime, cefepime, imipenem, amikacin, gentamicin, ciprofloxacin, and levofloxacin. Also, in a previous study was done in Iraq, the results of the antibiotic sensitivity test showed the highest resistance (100%) was found with nalidixic acid and tetracycline, followed by gentamicin (50%), and the lowest resistance rate (16.6%, and 33.3%) was to ciprofloxacin and cephalothin, respectively (Al-Taee et al., 2019). 

			The total isolation rate of Pseudomonas aeruginosa using the VITEK® 2 system was 20 (66.6%), whereas PCR detection identified 30 isolates (100%), showing a highly significant difference in sensitivity between the two methods. The present results agreed with Hamad and Abdulghafoor (2023) in Iraq, who confirmed eight isolates as P. aeruginosa, while the analysis by the Vitek 2 system showed only six positive isolates as P. aeruginosa. In Egypt, the results obtained from a study of Hakim et al. (2024) showed advanced biochemical confirmation of P. aeruginosa isolates from different types of samples, including nasal discharge collected from diseased cats and dogs, which disagrees with our results. The current results are compatible with the findings of Jasim and Hayyawi (2025), who found a match in Iraq, where the detection of P. aeruginosa isolates biochemically using the Vitek 2 system and Molecularly by PCR from urinary tract infections of dogs. Our results related to the misidentification of some isolates of P. aeruginosa by the Vitek 2 system are attributed to several factors including limited database coverage, closely related species, poor sample quality, and the presence of a mutant or a typical strain may exhibit altered biochemical behavior. 

			The present study revealed a higher prevalence of infection in cats aged less than one year (43.3%) compared to those older than one year. This may be attributed to an immature immune system, increased exposure to pathogens in veterinary hospitals or breeding facilities, and frequent treatment of young animals with broad-spectrum antibiotics, which can disrupt the normal microbiota and facilitate colonization by resistant organisms such as Pseudomonas aeruginosa (Greene, 2012). Additionally, the decline or absence of maternal antibodies may contribute to increased susceptibility in younger cats. In the same line, Meepoo et al. (2022) reported that the cases of rhinitis due to P. aeruginosa infection were more common in young and adult cats. While Hamad and Abdulghafoor (2023) in Iraq recorded that the infection rate with otitis due to P. aeruginosa infection was seen in 2-3-year-old cats (45%) and 4-5-years old cats (27%). The results of the current study were in conflict with Mavrides et al. (2021) in England, who performed a study for isolation of bacteria from lower respiratory tract infection in rats. The Pseudomonas spp. and the other highly types of isolated bacteria were recorded at the age group of 7 years in cats. The variation among different age groups of rats may be due to health and immune status of the host, as well as infection with chronic diseases, and the breakdown of the skin barrier. The present findings revealed an increase in the infection rate of P. aeruginosa in females (63.3%) compared with males (36.6%), although there were no significant differences. While Al-Dabbagh et al. (2024) mentioned that the infection rate of P. aeruginosa in cats was (14%) in males and (6%) in females, our results disagree with many researchers, Meepoo et al (2022), who found that the isolation of P. aeruginosa was higher in males (40.9%) than in females (32.5%). In South Africa, Qekwana et al. (2020) found that the rate of infection with different types of bacterial respiratory tract in dogs was a very close proportion between males and females. The variation in results can be related to several factors. including: Physiological, immune, genetic, and environmental (Greene, 2012). The infection rate of P. aeruginosa, according to the breed of cats in the present study, was increased in local (stray) and Himalayan cats, with the same rate (33.3%). These results conflicted with those of Hamad and Abdulgafor (2023), who found that the infection rate of P. aeruginosa was higher in the Hybrid (16%) and Persian (11%) groups compared with the Himalaya (5%) group. The climatic conditions’ effect on the rate of infection with P. aeruginosa in cats was obviously noticed; a significantly higher infection rate was recorded in December, January, and February. Also, a study performed in Northern Italy found that the winter season was a risk factor in the incidence of respiratory diseases in cats, including otitis (Perego et al., 2014). Our results were matched to those conducted by Hamad and Abdulghafoor (2023) in Iraq, who reported that the isolation rate of P. aeruginosa was increased in December, January, and February. On the other hand, the results of Qekwana et al. (2020) demonstrated that summer had the highest proportion (65.7%) of isolation for bacterial causes in dogs with respiratory tract infections.

			Conclusion 

			The study demonstrated that Pseudomonas aeruginosa is one of the causative agents of respiratory tract infections in cats, presenting with various clinical signs, particularly in young animals. A higher infection rate was observed in females during the winter months. Molecular detection using polymerase chain reaction (PCR) targeting the 16S rRNA gene showed greater sensitivity compared with identification by the VITEK® 2 system. The findings also revealed heterogeneity in antimicrobial resistance patterns among the isolates. Phylogenetic analysis of the sequenced isolates demonstrated high genetic similarity with P. aeruginosa strains reported from different countries, with limited genetic variation among the local isolates.
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Molecular and Antimicrobial Resistance Profile of Pseudomonas
aeruginosa Isolated from Feline Respiratory Infections in Baghdad
Province

TEBA AHMED JARALLAH*, AMANEE MOHAMMED RaDHY

Department of Internal and Preventive Veterinary Medicine, College of Veterinary Medicine, University of Baghdad.

Abstract | The study included both clinical and molecular investigations of Pseudomonas aeruginosa from respiratory
infections in 150 cats with respiratory signs in Baghdad Province. The study included 150 cats, comprising 51 local
breed cats and 99 cats of various other breeds, with 72 males and 78 females. At the same time, age groups included 72
cats older than one year and 78 younger than one year. All samples were collected from Baghdad Veterinary Hospital
and various veterinary clinics in Baghdad province during the period from October 2024 to September 2025. The
study consisted of two parts: the first part involved the isolation and identification of Pseudomonas aeruginosa from
respiratory infections in cats using traditional culture methods, and the second part involved molecular detection
through conventional polymerase chain reaction (PCR) targeting the 16S rRNA gene, followed by sequencing analysis.
The culture results revealed 21 isolates of Pseudomonas aeruginosa. The isolates showed complete resistance to ticarcillin
- clavulanate (100%), while the bacteria were 100% susceptible to piperacillin /tazobactam, gentamicin, amikacin,
and ciprofloxacin. Infected cats exhibited multisystemic signs, with fever and rhinosinusitis being the most frequent.
The infection rate was higher in stray cats and Himalayan cats, both at 33.3% as compared with other breeds. The
differences in infection rates based on gender and age were not statistically significant (P>0.05). Significant variations
(P < 0.05) in infection rates were observed across the study months, with the highest rates in January (36.6%), followed
by December (23.3%) and February (16.6%). Polymerase chain reaction (PCR) analysis revealed 30 positive samples
for P aeruginosa. Ten positive PCR products were sequenced, analyzed, and deposited in GenBank-NCBI under
accession numbers PX106788, PX106789, PX106791, PX106792, PX106784, PX106785, PX106786, PX106787,
PX106790, and PX106783, serving as international reference sequences. Overall, the study showed that P aeruginosa
is a significant cause of respiratory infections in cats in Baghdad Province, with PCR-based detection outperforming
conventional methods and isolates exhibiting high genetic similarity to global strains.
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INTRODUCTION different infectious diseases is also of particular zoonotic
importance (Alwan, 2014). Respiratory diseases frequently

ets play an important role in the transmission of occur in felines, particularly in densely populated
diseases to humans and other animals (Salih and environments such as shelters, breeding catteries, and
Abbas, 2022). Cats are one of the most common household ~ wild cat colonies. Various viruses, bacteria, fungi, and
pets in the world and their potential for transmission of ~protozoa induce these diseases, adversely affecting feline
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