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OBJECTIVE KEY ISSUE

Evaluate effects of bio-microplastics (BioMPs) and a widely used herbicide over the crustacean Palaemon argentinus. -Blodegradable polymers are seen as a potential “green” solution to thel
a-Establish a protocol to manufacture and characterize BioMPs. b-Evaluate effects of environmentally relevant -enVIronmentaI problems generated by fossil- based plastic. Nevertheless, there IS.

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

'Figure 3 — Acetylcholinesterase (AChE), butyrylcholinesterase (BChE), catalase (CAT) and glutathlone sulfotransferase (GST) activities in

e e e ] :cephalothorax (Ce) and abdomen (Ab) of P. argentinus exposed to MET, BioMPs and MET+BioMPs, * indicates significant differences (< 0.05)

L o o o o e T TTTTmTmmm e e mmm—m——— T e
'METHODOLOGY i Developed methodology for |
| : ° ° | . . . |
S _ i BioMPs manufacturing ; RESU LTS BioMPs Characterlzatlon i
i . I | ] ] 1| 100 i
: Organisms | ! Polylactic acid (PLA) A :
! : ! . . N 8 75 :
| | . 3D printer fiber 1l € o Polymer: PLA |
I . I I & 100 = I
. Palaemon argentinus . . g 5 .
[ , : N: 3 for each I . . %5 9: 50 Particles size :
i i N : crind Calibration curve 1 3 5 description (n=300) :
, | exposure condition : ronaer - |5 Minor side !
E : 9000 . L2 § ® 95% =75 pm i
Adults ! ! g 8000 M x I i I I , : . I
: : £ 7000 : : 1E-02 2E-02 3E 02 Py R R =r 93% <165 um Flgure 2 — Image of BioMPs taken :
: i I 2 8000 . Area (mm?2) - Crcuarty through optical microscope (10X) |
i 5 o | o i i
| . | Secuencial 20 Logw R 100% 275 pm o
| Sub-chronic l o 1000 12 2 A 96% <270 pm VR
| L sieving 0 g & ? , =
| exposure (7 days) o 0 2 4 6 || 100 5 50 A
I Cephalothorax i 'L:::::::::::J 8 sieves (size Mass (mg) - g o
: : S range 1510- E i g; 50 * § 2 i ; :
i . . [ | | ,.’ 1
| Dissection - —  38um) ] I N [ c
20 3.0 4.0 5.0 6.0 02 04 06 08 10 !
i i Abdomen i l\/\orphometric E i Aspect ratio Roudness = i
: *|ndigenous Species ! | E Selected characterization i i Figure 1 — Morphometric characterization of obtained BioMPs: histograms of shape and L |
| ] S——— Lo . | 1 size are shown (n=300): A- area (mmz2), B- circularity, C- aspect ratio and, D- roudness. :
: I ¢ Homogenate o fraction n=300 ! ;
I 1 . 11 °
i *OMmMivores : \ | From >72 to i iBlomarkers responses W Cooraiororax [l Andoren i
i i \\ l : <154 pm Fourier E . Cevs. Ab p=> 0.05 partainanaanas : Ce vs. Ab p< 0.001 P — : E
| l : i Transform H D 000 § CAT § . GST :
| . | QU Centrifuge Analyzed v ! % AChE . i BChE - - V. *
' It : 10 mi o 1 3.0E-06 b . ) | - ‘ |
E Detritivores E l 10021cl)ng biomarkers E Washed Spectroscopy _ i E ] * ] = i
| | Acetyl cholinesterasei Tween 80 0.1% ) i ' . I & : 5 |
! . : - I ' 2 20E- 2 0.02 S 02 '
. *Keyrollinlocal | Enzymatic (AChE) : . PoI.y.mer | B : = 3 2 |
! ; . : identification 113 3 3 3 :
! ecosystems ! reaction Butyryl-cholinesterase L g o z z :
s m e e ! (BChE) . Washed I Microscope | | § oo = 2 oo 2 o1 !
: i ‘ultrapure water Nikon TE200U 1 | 3 5 7 |
| Bioteck Catalase (CAT) P ] = i
I ‘ . : ’ Il . =
i MlcrOplate Glutathione i - BioMPs E i " ol BioMPs VET - BioMPs + MET Cirol BioMPs BioMPs + MET 0 “Ctol BioMPs MET BioMPs+METi
! reader Sulfotransferase (GST) : R TE - Fxposure Conditions Exposure Conditions Exposure Conditions E
| j | =

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