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The Portuguese coastline is 

increasingly affected by microbial 

contamination and plastic pollution, 

both of which pose risks to 

environmental and public health1. 

Plastic surfaces can be colonised 

by several microorganisms, forming 

a new ecosystem called 

plastisphere2 (Fig. 1). Previous 

studies3,4,5,6 have already detected 

antibiotic-resistant  bacteria (ARB) 

and pathogenic bacteria in the 

plastisphere. 

1. Background

3. Methodology

Fig 1. Microbial interactions and Antibiotic-resistant 

(AR) in the plastisphere contains viruses, bacteria, 

fungi, microalgae, and invertebrates. The presence and 

proximity of pathogenic microorganisms increases the 

potential for horizontal gene transfer. Plastics can act 

as carriers for AR bacteria and antibiotic resistance 

genes (ARG). Bacteria can incorporate free mobile 

genetic elements including plasmids, transposons or 

integrons, which may contain ARG.

4. Results

2. Objectives
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This study assessed the presence of ARB on macroplastics collected from Portuguese 

beaches, focusing on seasonal variations and differences among polymer types. 
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Water QualityFig 2. CFU.100 mL-1 of 

seawater during three 

seasons (Winter 2023, 

Spring and Winter 2024). 
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✓ FC and Enterococci levels exceeded legal 

limits in Winter 2023 in several beaches

✓ These values decreased more than 200-fold in 

Spring and Winter 2024.

✓ AR Vibrio were generally not very 

abundant, with a few exceptions.

✓ Ciprofloxacin was the antibiotic with 

the least common AR Vibrio.

✓ In PS, Enterobacterales counts were 

consistently higher than in PA and

HDPE.

✓ The AR Enterobacterales were 

consistently high in A1 and P1 

beaches, during Winter 2023 and 

Spring 2024. 

✓ AR Enterobacterales were less 

frequent in colistin and gentamicin.

AR Bacteria

These findings highlight the presence of ARB on marine 

macroplastics from six beaches on the Portuguese coast. Although 

no clear seasonal pattern was observed, differences were detected 

among the types of polymers. 

Fig 3. The CFU per g of macroplastic (PA, PS and HDPE) in mFC (in pink) 

and TCBS (in green) media supplemented with six antibiotics 

(amoxicillin, cefotaxime, ciprofloxacin, colistin, gentamicin, and 

meropenem). Data are shown across various sampling sites and 

seasons. Black cells represent saturation points of >1.7 × 10⁴ CFU·g⁻¹ 

(mFC) and >8.3 × 10⁴ CFU·g⁻¹ (TCBS). 
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Results are shown in Fig. 1 and 2.
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