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- ecological niche of commensal E. coli becomes a reservoir for AMR, impacting
Introduction not just animal health but also public health through the food chain [3].

T . . . ) The implications of AMR in commensal E. coli extend beyond the farm.

. Antlmlcrgblal F_ieswtance (AMR) is a. pressing global health |s§ue, The transfer of resistance genes to pathogenic strains can lead to treatment
significantly impacting both human and animal health. Among the various  fajlyres in human infections, making previously manageable diseases difficult
organisms involved, commensal Escherichia coli in the porcine gastrointestinal to treat. For example, E. coli is a common cause of urinary tract infections and
tract serves as a critical model for understanding the dynamics of AMR. This  bloodstream infections in humans. The emergence of strains that are resistant
article delves into the mechanisms of resistance, the factors contributing to to multiple antibiotics can lead to increased morbidity, prolonged hospital
its emergence, the implications for swine health and food safety, and the ~ stays, and higher healthcare costs. Moreover, the economic impact on the
potential strategies for mitigation. E. coli is a versatile bacterium that inhabits ~ Swine industry is significant. The presence of resistant bacteria can lead to
the intestines of many animals, including pigs. While most strains are benign ~ increased mortality rates, reduced growth performance, and higher veterinary

and play a crucial role in maintaining gut health, some can become pathogenic QOStS d_ue to more frequent disease outbreaks._ Additionally,_ consumers are
under certain conditions [1] increasingly concerned about food safety, leading to potential market shifts

away from products perceived as risky. This concern has prompted some
The emergence of antimicrobial resistance among commensal E. retailers and producers to adopt stricter standards regarding antibiotic use,
coli raises significant concerns, as these bacteria can act as reservoirs for ~ Which could reshape the industry landscape [4].

resistance genes that may transfer to pathogenic strains or even to human Efforts to mitigate AMR in commensal E. coli populations must address
pathogens. Resistance mechanisms in E. coli are multifaceted. They can be  hoth the sources of resistance and the practices that promote its emergence.
intrinsic or acquired through horizontal gene transfer. Intrinsic resistance One promising strategy involves the prudent use of antimicrobials in livestock
refers to the natural resistance that certain bacterial strains possess due to production. This includes employing antibiotics only when necessary and
their inherent characteristics. For instance, the outer membrane of Gram-  using alternative methods for disease prevention, such as improved animal
negative bacteria like E. coli acts as a barrier to many antimicrobial agents. ~ husbandry practices, biosecurity measures, and vaccination programs. These
On the other hand, acquired resistance often occurs through the uptake of strategies can help reduce the reliance on antibiotics and limit the selective

resistance genes via plasmids, transposons, or bacteriophages. These pressure that drlves. resistance. In qddltlon, monitoring and .su.rvellllance
. | . . . programs are essential for understanding the prevalence and distribution of
genetic elements can carry multiple resistance genes, leading to multidrug-

. ) I R - resistant E. coli strains in swine populations. Such programs can provide
resistant strains that pose significant challenges in clinical settings [2]. valuable data on resistance trends, informing both veterinary practices and

public health initiatives. The implementation of good agricultural practices,
Description such as improved sanitation and nutrition, can also enhance the overall health
of pigs and reduce the need for antimicrobials [5].

Several factors contribute to the rising levels of AMR in commensal
E. coli populations in pigs. The overuse and misuse of antimicrobials in  Conclusion
veterinary medicine play a significant role. In many countries, antibiotics are
administered not only for therapeutic purposes but also for growth promotion
and disease prevention in livestock. This practice creates selective pressure,
favoring the survival of resistant bacteria. Furthermore, the widespread use
of these drugs can disrupt the gut microbiota, allowing resistant strains to
flourish. Environmental factors also contribute to the spread of AMR. Pigs are
often raised in Concentrated Animal Feeding Operations (CAFOs), where
large numbers of animals are housed in close quarters. This setting facilitates
the rapid transmission of resistant bacteria. Manure from these operations,
which often contains high levels of resistant E. coli, can contaminate soil and
water, further spreading resistance into the environment. Consequently, the

International collaboration is also necessary to address the global
nature of AMR. Bacteria do not recognize borders, and the movement of
livestock, food products, and humans can facilitate the spread of resistance.
Thus, a coordinated approach involving multiple stakeholders—including
governments, industry, and academia—is essential for effective surveillance,
research, and policy development. In conclusion, antimicrobial resistance in
commensal E. coli of the porcine gastrointestinal tract represents a complex
interplay of biological, environmental, and human factors. Addressing this
challenge requires a multifaceted approach that encompasses responsible
antibiotic use, enhanced surveillance, innovative research, and education. By
working together, stakeholders can help curb the rise of AMR, safeguarding
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