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RESULTS 

OBJECTIVE 
Evaluate effects of bio-microplastics (BioMPs) and a widely used herbicide over the crustacean Palaemon argentinus.

a-Establish a protocol to manufacture and characterize BioMPs. b-Evaluate effects of environmentally relevant

concentrations over organism exposed to BioMPs alone and combined with an herbicide (metolachlor (MET)).

KEY ISSUE
Biodegradable polymers are seen as a potential “green” solution to the
environmental problems generated by fossil-based plastic. Nevertheless, there is
growing concern regarding the potential for environmental occurrence and their
impacts remains unclear, especially in presence of other organic pollutants.
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TAKE HOME  

*Indigenous species 

*Omnivores 

*Detritivores 

*Key roll in local 
ecosystems 

Palaemon argentinus

Organisms
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Grinder

Polylactic acid (PLA)
3D printer fiberBioMPs 5 mg L-1

MET 7 µg L-1

BioMPs + MET 
5 mg L-1 7 µg L-1

Bioteck
Microplate 

reader

Centrifuge
10 min

10000 g

Enzymatic 
reaction 

Microscope
Nikon TE200U

Selected 
fraction 

From >72 to 
<154 µm

Washed 
Tween 80 0.1% 

Washed 
ultrapure water

BioMPs

Morphometric
characterization

n=300

*Morphometric characterization of MPs and equivalence mass vs number of particles make available comparison among studies.
*The co-exposure to BioMPs modified the MET effects related to oxidative stress, neurotoxicity and detoxification defenses. 
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BioMPs Characterization 

Biomarkers responses 
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Ce vs. Ab p˃ 0.05
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Figure 1 – Morphometric characterization of obtained BioMPs: histograms of shape and 
size are shown (n=300): A- area (mm2), B- circularity, C- aspect ratio and, D- roudness.   

Figure 3 – Acetylcholinesterase (AChE), butyrylcholinesterase (BChE), catalase (CAT) and glutathione sulfotransferase (GST) activities in
cephalothorax (Ce) and abdomen (Ab) of P. argentinus exposed to MET, BioMPs and MET+BioMPs, * indicates significant differences (˂ 0.05)

Figure 2 – Image of BioMPs taken 
through optical microscope (10X) 
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Ce vs. Ab p˂ 0.001 

Emerging pollutants in aquatic ecosystems

Polymer: PLA

Particles size
description (n=300) 

Minor side 

95%  ≥ 75 µm

93%  ≤ 165 µm

Mayor side 

100%  ≥ 75 µm

96%  ≤ 270 µm
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