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Extended Abstract

Introduction: The global increase in multidrug-resistant (MDR) Escherichia coli is a serious
concern in both human and veterinary medicine. Conventional antibiotic therapy is becoming
increasingly ineffective, highlighting the urgent need for novel, safe, and sustainable
alternatives. Postbiotics, particularly cell-free supernatants (CFS) derived from probiotic
strains, have recently received attention as promising antimicrobial agents. These CFS contain
bioactive molecules such as organic acids, hydrogen peroxide, and bacteriocins that can inhibit
bacterial growth and reduce virulence. Despite numerous international reports, limited data
are available from Iran on the application of probiotic-derived CFS against MDR E. coli in
dogs. The present study was designed to evaluate and compare the antibacterial activity of CFS
obtained from five probiotic strains—Lactobacillus acidophilus, L. plantarum, L. casei, L.
helveticus, and Bifidobacterium bifidum—against MDR E. coli isolates recovered from fecal
samples of domestic and shelter dogs in Urmia, Iran (2025). Material and Methods: A total of
100 fecal samples were collected, including 20 from domestic dogs and 80 from shelter dogs.
Antimicrobial susceptibility was determined using the Kirby—Bauer disk diffusion method, and
interpretation followed CLSI guidelines. MDR isolates were identified based on resistance to
at least three or more antimicrobial categories. Probiotic strains were obtained from the
Persian Type Culture Collection (PTCC). After incubation in MRS broth, cultures were
centrifuged and filtered to obtain sterile CFS. The minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC) were determined by broth microdilution.
Results: E. coli was isolated from all samples. Resistance profiling revealed the highest
prevalence of resistance to ampicillin (73%) and the lowest to amoxicillin—clavulanic acid
(1%). In total, 33 MDR isolates were identified: 19 from domestic dogs and 14 from shelter
dogs, with a significantly higher MDR prevalence in domestic dogs (95%) compared to shelter
dogs (17.5%). Evaluation of probiotic-derived CFS showed significant interspecies differences.
The strongest inhibitory effect was observed for L. plantarum CFS and L. casei, while B.
bifidum CFS displayed the weakest activity. CFS from L. acidophilus and L. helveticus showed
intermediate levels of activity. MBC values followed a similar trend, confirming the
bactericidal potential of selected strains. Conclusion: These results suggest that postbiotics
could serve as complementary or replacement strategies to conventional antibiotics, thereby
contributing to antimicrobial stewardship in veterinary medicine.

Keywords: Escherichia coli, MDR strains, CFS, probiotic species Lactobacillus,
Bifidobacterium, feces
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