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ABSTRACT 

	Aims: the study aimed to report the occurrence of ESBL-Escherichia coli from pigeons.
Study design and Place and Duration of Study: A total of 16 Samples were collected including eight from residential and eight from commercial pigeon houses from February to July 2024 in Lomé's Golfe district.
Study design: This forward-looking study took place from February to July 2024 in Lomé's Golfe district, Togo.
Place and Duration of Study: Four samples were collected monthly and per site over six months from four pigeon houses, namely two residential and two commercial pigeon houses.
Methodology: Freshly excreated droppings were collected and inoculated on-site directly into Mac Conkey Agar + 4mg/l of CTX (Cefotaxime) and Mac Conkey Agar + ERT 0,5mg/l of (Ertapenem) media, then into salted peptone water.  After 24 h incubation at 37°C, the inoculums were reseeded onto Mac Conkey Agar + 4mg/l of CTX (Cefotaxime) and Mac Conkey Agar + ERT 0,5mg/l of (Ertapenem) media for a further 24 h incubation at 37°C.  All colony types obtained on the seeded media were identified at the end of the different incubations using the API 20E gallery. Extended-spectrum beta-lactamase-producing E coli isolate were detected by antibiogram using the Kirby-Bauer method.
Results: Of the 96 samples taken, evenly distributed by type of loft, 52 (54.17%) contained ESBL E. coli isolate. No resistance to carbapenems was observed in any of the E coli isolate isolated. Over the study period, from the dry to the rainy season, was observed an increase in the carriage of E coli ESBL in commercial and domestic pigeons, reflecting more frequent dissemination of E coli ESBL isolate as compared to the rainy season than during the dry season.
Conclusion: pigeons are a reservoir for transferring multi-resistant E coli isolate to humans.
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1. INTRODUCTION 

Antibiotic resistance has developed at an alarming rate in recent years, to the point of becoming one of the greatest threats to public health and one of the main challenges for medicine in the 21st century (OECD, 2020). There is considerable concern about antibiotic resistance in bacteria from humans and farm animals, but the spread of resistance into wider ecosystems has received much less attention (Livermore et al., 2001). Usually, isolates of the common intestinal bacterium Escherichia coli are examined to detect antibiotic resistance in populations of wild animals (Wallace et al., 1997; Literak I-M., 2010). Fecal isolates of E. coli resistant to antibiotics have been found at various prevalences in wild bird populations. In particular, bird populations sympatric to areas inhabited by people and areas with a high density of livestock were colonized with antibiotic-resistant E. coli strains possibly selected by the antibiotic practice in humans and domestic animal ( Literak I-M. et al., 2010).
The expansion in pigeon meat production that has occurred in recent years warrants attention to its hygienic status (Jorge C. et al., 2019). E coli is a common bacterium in the intestinal tract of humans and animals. Most isolate of these bacteria are not pathogenic and are considered only as indicators of faecal contamination. However, between 10% and 15% of E coli isolate are pathogenic and can cause a wide range of food- and water-borne illnesses (Jorge C. et al., 2019). The presence of potentially zoonotic bacteria in migratory and non-migratory wild birds is of public health importance. Various pathogenic bacterial species have been isolated from wild birds. Migrating and non-migrating wild birds or general wild animals could therefore serve as reservoirs of resistant bacteria and genetic factors of antimicrobial resistance (Dolejska et al., 2009; Cole et al., 2005; Mohammed Y-S. et al., 2014). Direct contact with species that transfer multi-resistant bacteria to humans provides a biological mechanism for the increase of antibiotic-resistant genes in human populations, making antibacterial therapy difficult or impossible in humans. the study aimed to report the occurrence of ESBL-E. coli from pigeons.

2. material and methods 

2.1 Sampling
A systematic sampling method was adopted. A series of four (04) samples was taken monthly over a 6-month period from four (04) dovecote in greater lome region: residential dovecote in Amadahome and Kegue commercial dovecote in Bè and Gbossimé markets. Samples were taken using sterile swabs from freshly excreted droppings.
2.2 Microbiological tests
2.2.1 Isolation and identification
Freshly emitted droppings were collected, inoculated on site directly into Mac Conkey Agar + 4mg/l of CTX (Cefotaxime) and Mac Conkey Agar + ERT 0,5mg/l of (Ertapenem), then inoculated into salted peptone water.  After 24 h incubation at 37°C, the inoculums were reseeded Mac Conkey Agar + 4mg/l of CTX (Cefotaxime) and Mac Conkey Agar + ERT 0,5mg/l of (Ertapenem) for a further 24 h incubation at 37°C. (Megan E J., et al.,2020) At the end of the different incubations, all colony types obtained on the seeded media were identified using the API 20E gallery. Extended-spectrum beta-lactamase-producing E coli isolate were detected by antibiogram using the Kirby-Bauer method (Bauer A-W. et al., 1959)

2.2.2 Antibiotic susceptibility testing
Antibiograms were performed according to CASFM -EUCAST (Antibiogram Committee of the French Microbiology Society - European Committee on Antimicrobial Susceptibility Testing) recommendations, October 2022 version, using the Kirby-Bauer method. However, only the following antibiotic discs were tested to confirm the production of extended-spectrum betalactamases by these isolate via champagne cork image research according to the recommendations of the EUCAST standard used: Amoxicillin-clavulanic acid (AMC; 30µg), Ampicillin (AMP; 10µg), Ceftazidime (CAZ; 30µg), Cefotaxime (CTX; 30µg), Cefoxitin (FOX; 30 μg), Cefepim (FEP, 30µg), Imipenem (IPM; 10µg), Aztreonam (ATM; 30µg), Ertapenem (ERT; 05µg), Temocillin (TEM; 30µg), Ciprofloxacin (CIP, 05µg); Levoflocxacin (LEV, 05µg); Gentamicin (GEN, 10µg) and Amikacin (AK,30µg).

3. results and discussion

3.1 Prevalence rate of samples positive for E coli producing broad-spectrum beta-lactamase enzymes
96 samples were collected, 48 per type of loft. A total of 54.17% of samples positive for ESBL E coli were obtained. Indeed, commercial pigeon lofts showed a slightly higher prevalence rate of samples positive for E coli producing broad-spectrum beta-lactamase enzymes than that of residential lofts, i.e 29.16% compared to 25.00% respectively. However, no carbapenem-resistant species of E coli were observed. The table 1 below illustrates these results.
In total 96 samples were collected, 48 per type of loft. A total of 54.17% (n=52) of samples were positive for cefotaxim-resistant E. coli. A total of 96 samples were collected, 48 for each type of loft. 54.17% (n=52) of samples were positive for cefotaxime-resistant E. coli, and 43.75% (n=42) were positive for ESBL E. coli. Commercial pigeon lofts had a slightly higher prevalence of positive samples for E. coli ESBL than residential pigeon lofts, 22.91% (n=22) versus 20.83% (n=20), respectively. However, no carbapenem-resistant E. coli isolates were detected. Table 1 illustrates these results. 


Table 1. Positivity rate of beta-lactam-resistant E coli by site

	
	dovecote

	 Total number of beta-lactam-resistant E. coli obtained
	42       

	Total number of samples collected
	96

	beta-lactam-resistant E. coli positivity rate obtained
	43,75%

	Type of dovecotes
	Commercial
	Residential

	Total number of Beta-lactam-resistant E. coli positivity by site
	22
	20

	Beta-lactam-resistant E. coli positivity rate by type of site
	  22,91%
	20,83%



Compared with international studies, very low rates of ESBL-producing E coli in pigeons have been reported in France (1.4%) (Aires-de-Sousa M., 2020), Brazil (2.8%) (Ngaiganam E-P., 2019), Bangladesh (4.7%) (Cunha M-P-V., 2019) and Algeria (6.5%) (Loucif L., 2022). This variation may reflect differences in dietary habits or immune status (Vogt N-A, Stevens C-P-G., 2020).
Our results are similar to those of Rahman et al. in 2023, who obtained a rate of 22% for ESBL Escherichia coli in their study of extended-spectrum beta-lactamase in E. coli isolated from animals in Bangladesh (Rahman et al., 2023). 
These results are consistent with those of Rahman et al. 2023 These authors worked on Extended-spectrum beta-lactamase in E coli isolated from humans, animals, and environments in Bangladesh: A One Health perspective systematic review and meta-analysis. In the animal sector, they obtained a prevalence of 22% for E coli ESBL and no resistance to carbapenems (Rahman A., 2023).

3.2 Antibiotic Susceptibility Testing
We observed 100%(n=52) resistance for the discs of cefotaxime confirming the production of betalactamases by these bacteria under the present study. However, this rate is 52% for Cefepime, which is a fourth-generation cephalosporin. 
The antibiogram results presented in the figure below reveal a resistance rate of 100% (n=52) to ampicillin, cefotaxime and aztreonam, followed by 96.15% for ceftazidime. A rate ranging from 76% to 86% for cefepime, cefoxitin and temocillin discs, as well as the fluoroquinolones tested and gentamicin.100% sensitivity has been reported for imipenem and amikacin. In general, except for carbapenems, resistance rates of 80% (p ≤ 0,5) were observed for beta-lactams and fluoroquinolones. These results are better than those of Musa et al., 2023 who found a resistance rate of 17% (p≤0,5) to fluoroquinolones and 16% to third-generation cephalosporins in avian isolates from Umbria (Italy).
Also, we observed the presence of champagne cork images in 80% of cases, indicating a presence of extended-spectrum beta-lactamase-producing E coli in pigeon droppings. These confirm the effective production of the betalactamases enzyme by the E coli isolate isolated directly from the above-mentioned selective media and described in the methodology. the absence of a champagne cork image indicates cephalosporinase production, confirmed by cefoxitin resistance. Also a low resistance is observed for ertapenem. The absence of resistance to carbapenems observed in the antibiogram confirms the absence of obtaining isolate resistant to carbapenems. These results are consistent with those of Rahman et al., 2023. The figure 1 illustrates the results of the antibiotic sensitivity test.
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Fig.1.  Result of Antibiotic Susceptibility Testing

3.3 Monthly distribution of ESBL E coli isolate                                         
In order to have an idea of the evolution of the pigeon carrying rate, we have analyzed the ESBL E coli carrying rate by site and by month. The figure below shows these results.
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Fig. 2. Monthly distribution of ESBL E coli isolate by site in pigeons

we observed an increase in the rate of E coli ESBL in pigeon feces, depending on whether the loft was residential or commercial, until June, followed by a slight decrease in July. Given that the first three months of the study period constituted the dry season and the last three months the rainy season, we could say that the fecal carriage rate of ESBL E coli would increase during the rainy season. Factors related to water, sanitation and hygiene (WASH) are important factors in the transmission of extended-spectrum β-lactamase (ESBL)-producing E coli, with contaminated water and/or inappropriate infrastructure being the likely mode of acquisition. (Sammarro M et al.,2023) These watering places are often where birds, and therefore pigeons, quench their thirst. So, we could explain this increase by the acquisition of resistance due to exposure to the antibiotics used in their treatment.

4. CONCLUSION

This study stipulates the carriage of E coli ESBL in pigeons at a significant rate of 20%. From this, we can deduce that pigeons are a reservoir of multi-resistant bacteria such as E. coli BLSE. Thus, pigeons may contribute to spreading multi-resistant bacteria in the Greater Lomé Region as they travel in the wild.
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