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ABSTRACT

Background & objectives: This study aims to investigate the challenges, opportunities, and policy
solutions related to managing antibiotic residues and antimicrobial resistance in the food chain,
emphasizing the One Health framework.

Methods: This study is based on the findings of a comprehensive narrative review. The literature
search included English and Persian databases, such as PubMed, Web of Science, Scopus,
Embase, Google Scholar, Magiran, and SID, conducted up to December 2025. Key terms included
antibiotic residues, food-producing animals, pharmacokinetics, antimicrobial resistance,
mitigation strategies, and One Health.

Results: The literature review indicates that while high-income countries have successfully
decreased violation rates to below one percent through stringent regulatory frameworks, low- and
middle-income countries face significant challenges, with residue prevalence reaching up to 40%
in some products. Key barriers to effective management include species-specific pharmacokinetic
complexities, environmental conditions, and socio-economic constraints. Furthermore, areas such
as environmental monitoring, intersectoral coordination, and the involvement of smallholder
farmers remain inadequate.

Conclusion: Policy recommendations prioritize a combined approach that strengthens regulatory
frameworks, promotes best practices at the farm level, and adopts the One Health approach. Key
measures include empowering farmers through educational programs and economic incentives,
investing in surveillance and rapid diagnostic infrastructure, and encouraging intersectoral
collaboration. Effective implementation requires targeted budgeting, inter-organizational
cooperation, and establishing systematic monitoring and evaluation frameworks with specific
indicators, such as the percentage of samples exceeding maximum residue limits and the
proportion of antibiotic sales accompanied by veterinary prescriptions.
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Policy Making
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