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ABSTRACT

Background and purpose: Municipal and hospital waste landfills, harboring
a diverse range of contaminants, particularly pharmaceuticals, offer an ideal
environment for resilient bacteria that play a pivotal role in propagating
resistance genes. Consequently, we conducted a study to assess the
prevalence of microorganisms and antibiotic-resistant bacteria in soil and
leachate samples obtained from municipal and hospital waste disposal sites
in Hamedan City.

Materials and Methods: We conducted comprehensive assessments of soil
and leachate properties and quantified the abundance of microorganisms.
Furthermore, we evaluated the prevalence of bacteria resistant to ten
frequently used antibiotics: ampicillin, amoxicillin, cefixime, gentamicin,
streptomycin, tetracycline, doxycycline, chloramphenicol, lincomycin, and
metronidazole. Additionally, we examined the response of bacteria from two
pristine soils and a recently established waste landfill to varying concentrations
of antibiotics: ampicillin, gentamicin, and tetracycline.

Results: Among the studied areas, the logarithmic population of fungi,
actinomycetes, pseudomonas, and enterobacters was most prominent in
the newly established waste landfill, with values of 5.35, 5.28, 6.13, and 5.98,
respectively. The prevalence of bacteria resistant to all ten antibiotics was
notably higher in samples from the new waste landfill compared to other
locations, while it waslowerinvirgin soil thanin otherareas. Similar trends were
observed in the dose-response experiments involving ampicillin, gentamicin,
and tetracycline antibiotics. The minimum inhibitory concentrations of these
antibiotics for bacteria from the new landfill were 1500, 1000, and 100 mg/I,
respectively, whereas, for virgin soil, significantly lower values were recorded
(10, 18, and 50 mg/I, respectively).

Conclusion: This study unequivocally demonstrates that municipal and
hospital waste landfills serve as conducive habitats for antibiotic-resistant
bacteria, potentially fostering the exchange of resistance genes among native
soil bacteria. As a result, introducing bacteria into the soil through waste
disposal could exacerbate their detrimental effects.
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