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Abstract

Background: Escherichia coli is a commensal bacterium present in the gastrointestinal tract of warm-
blood animals, and therefore routinely used as a microbiological indicator of fecal contamination [1,2].
However, several strains may acquire virulence factors, becoming potentially pathogenic for humans and
animals [1,3]. Objective: The current study underscores human exposure to pathogenic and antimicrobial
resistant E. coli through recreational waters. Methods: Surface water samples were collected from estu-
arine and coastal beaches, as well as from treated wastewater. Detection and isolation were performed
using selective and differential culture media. Presumptive isolates were confirmed by PCR approach. E.
coli isolates were submitted to an extensive virulence gene screening. Results: The majority of the E. coli
isolates belonged to the phylogenetic subgroup D1 (24%) or B1 (20%), indicating that animals were a
relevant source of contamination. The isolates virulence profiles (n=272) showed that 35% were diarrhe-
agenic E. coli (DEC). Among the pathotypes, enterotoxigenic E. coli had a prevalence of 12%, followed
by enterohaemorrhagic E. coli with 10%. Avian pathogenic E. coli associated genes were detected, with
a higher presence of the fiuA (44%), ompT (39%), and iss (36%) genes. The assessment of antibiotic
susceptibility to 22 antibiotics of 9 different classes was carried using the Kirby-Bauer disc diffusion
method. A total of 72% of isolates showed resistance to at least 3 different antibiotic classes. The highest
percentage of resistance was showed to Erythromycin (98.5%), and Rifampicin (99.2%), whereas 100%
susceptibility was found to Imipenem and Nitrofurantoin. Conclusions: The results confirmed the circu-
lation of pathogenic E. coli and antimicrobial resistant strains in recreational waters. This study highlights
the importance of monitoring additional parameters than those officially listed as fecal indicators, in order
to improve risk management and guarantee the safe use of the resources.

Keywords: Escherichia coli; recreational water; antimicrobial resistance; source tracking; One Health

Acknowledgments

This research was funded by the ATLANTIDA project (NORTE-01-0145-FEDER-000040), supported by the North-
ern Portugal Regional Operational Program (NORTE2020), under the Portugal 2020 Partnership Agreement and by
the European Regional Development Fund (FEDER).

References

1. Denamur, E.; Clermont, O.; Bonacorsi, S; Gordan, D. The population genetics of pathogenic Escherichia coli.
Nat. Rev. Microbiol. 2021, 19(1), 37-54.

2. EU, European Parliament. Directive 2006/7/EC of the European Parliament and of the Council of 15 February
2006 concerning the management of bathing water quality and repealing Directive 76/160/EEC. O. J. 2006,
4.3.2006 L 64/37, 37-51.

3. Yu, D.; Banting, G.; Neumann, N. F. A review of the taxonomy, genetics, and biology of the genus Escherichia
and the type species Escherichia coli. Can. J. Microbiol. 2021, 67(8), 553-571.

Scientific Letters 2023, 1, Sup (1). https://doi.org/10.48797/s1.2023.22



2 of 2

In Scientific Letters, works are published under a CC-BY license (Creative Commons Attribution 4.0 International
License at https://creativecommons.org/licenses/by/4.0/), the most open license available. The users can share (copy and redis-
tribute the material in any medium or format) and adapt (remix, transform, and build upon the material for any pur-
pose, even commercially), as long as they give appropriate credit, provide a link to the license, and indicate if changes
were made (read the full text of the license terms and conditions of use at https://creativecommons.org/licenses/by/4.0/legalcode).

Scientific Letters 2023, 1, Sup (1).


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/legalcode

