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Abstract

Urban and semi-domestic pigeons, due to their continuous interaction with human-dominated environments, contam-
inated sources, waste materials, and other animals, may contribute to the dissemination cycle of antibiotic-resistant
bacteria. Escherichia coli, as an indicator enteric bacterium in birds, serves as a suitable sentinel for monitoring antimi-
crobial resistance within the One Health framework. This study aimed to isolate E. coli from pigeons in the Sistan region
and evaluate their antibiotic resistance patterns, multidrug resistance prevalence, and resistance profile similarity struc-
ture using cluster analyses.

In this cross-sectional study, cloacal swabs were collected from 136 pigeons in the Sistan region. Samples were cul-
tured on MacConkey agar, eosin methylene blue agar, and blood agar. Presumptive E. coli isolates were identified using
standard morphological and biochemical tests. Hemolysis testing was performed on blood agar. Antimicrobial suscep-
tibility testing was conducted using the Kirby—Bauer disk diffusion method on Mueller—Hinton agar, and results were
interpreted according to Clinical and Laboratory Standards Institute (CLSI) guidelines. Resistance data were binary-
coded, and analyses included resistance frequency, multidrug resistance index, K-means clustering, hierarchical clus-
tering based on Jaccard distance, and principal component analysis (PCA).

A total of 100 E. coli isolates were confirmed from pigeons in the Sistan region. None of the isolates exhibited a
hemolytic phenotype. The highest resistance rates were recorded against ampicillin and ceftazidime/clavulanic acid,
each at approximately 99%. High resistance to tetracycline was also observed, whereas the lowest resistance rates were
noted for amikacin and enrofloxacin. Multidrug resistance analysis revealed that a subset of isolates were resistant to
multiple antibiotic classes. Clustering analyses demonstrated that isolates formed distinct categories, including highly
resistant isolates, those with selective resistance, and more susceptible isolates. PCA partially confirmed this clustering
structure; however, the first two principal components accounted for only about 46.5% of the total variance.

The findings indicate that pigeons in the Sistan region may harbor E. coli isolates with diverse antibiotic resistance
profiles. Although no hemolytic isolates were identified, the presence of resistant and multidrug-resistant isolates is of
public health concern from a One Health perspective. Regular monitoring of antimicrobial resistance in urban birds can
help identify environmental resistance reservoirs and inform the development of targeted control strategies
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