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Abstract

Introduction: Antibiotic resistance is a global public health problem. Escherichia coli, as a
commensal bacterium in birds, can be a reservoir of drug-resistant bacteria and related genes. Considering
the importance of antibiotic resistance as a key issue raised by the World Health Organization and the
high prevalence of diarrhea caused by Escherichia coli in ornamental birds, in this study we investigate
antibiotic resistance in Escherichia coli strains isolated from ornamental birds with diarrhea.

Materials and Methods: In this study, 123 ornamental birds with diarrhea, including pigeons,
Dutch cockatiels, canaries, lovebirds, parrots and finches, and ages less than and more than one year,
were randomly selected in the Sistan region. Fecal samples were taken from the cloaca using a sterile
swab and transferred to the laboratory. All samples were cultured in TSB culture medium. After
incubation, the samples were cultured on MacConkey agar medium. After re-incubation, the isolated
samples were cultured in Mueller Hinton medium. Then, antibiogram test was performed using the disk
method for the antibiotics kanamycin, trimethoprim-sulfamethoxazole, chloramphenicol, ciprofloxacin,
tetracycline, and ampicillin. After incubation, the zone of non-growth around the disks was carefully
measured and recorded with a caliper. Then, the resistance level was determined based on the CLSI table
related to the diameter of the zone formed for different antibiotics. The significance level in this study
was considered to be 0.05, and SPSS software was used to perform statistical analysis.

Results: The results of this study showed that Escherichia coli was present in the feces of 3.68 of
the studied birds. 20.2% of the isolates were resistant to kanamycin, 72.6% to trimethoprim-
sulfamethoxazole, 21.4% to chloramphenicol, 97.6% to ciprofloxacin, 88.1% to tetracycline, and 97.6%
to ampicillin. In terms of halo formation, kanamycin with an average halo of 19.53 mm and
chloramphenicol with an average halo of 18.03 mm formed the largest halos, and ampicillin and
ciprofloxacin with an average halo diameter of 0.53 and 1.32 mm, respectively, formed the smallest halos.
6 isolates (7.1%) were resistant to four antibiotics, 46 isolates (54.7%) to only three antibiotics, 16
isolates (19.0%) to only two antibiotics, and 14 isolates (16.6%) to only one antibiotic simultaneously. 1
isolate (1.3%) was resistant to all six antibiotics, and 1 isolate (1.3%) was not resistant to any of the
antibiotics. The results showed that there was no significant relationship between the presence of E. coli
and the presence of antibiotic resistance and age and species. The results also showed that there was no
significant relationship between halo diameter and age and species.

Conclusion: This study showed that antibiotic resistance of E. coli in ornamental birds, especially
those with diarrhea, is a serious threat to public health and a growing problem. The identification of
68.3% of the samples containing E. coli with the highest resistance to the antibiotics ampicillin and
ciprofloxacin indicates the high adaptability and survival of this bacterium under different treatment
conditions. The findings also showed the absence of a significant association between antibiotic resistance
and the age or species of birds, which could indicate the non-selective spread of resistance in different
populations. These results indicate the need for careful monitoring and management, and the adoption of
preventive measures, rational use of drugs, and promotion of awareness and education at the community
level can help reduce antibiotic resistance and effectively prevent the spread of resistant pathogens.
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