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Why study plastic pollution in freshwaters?

Global river networks are responsible for transferring 1.15-2.41 MT of
plastic pollution to marine environments every year.

13% OF PUBLICATIONS WERE ON FRESHWATERS IN 2018
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I GOAL1

Rationale

O Macroplastics are poorly investigated despite possible impacts
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Experimental design

« Quantification and characterization of macrolitter (>2.5 cm) GRA

« Spatial pattern of plastic in the potamal tract of Tiber River Scienza Bridge /
ROME 34 km from the mouth

« Seasonal dynamics of plastic transport
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Main findings
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I GOAL1

Main findings

Size classes of litter
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Rationale o

‘ Population
Among freshwater habitats considered in the literature, riparian zones are under-represented, ,

but these habitats could significantly influence the transport of plastics
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(Williams and Simmons, 1999; Bletter et
al., 2018; Windsor et al., 2019Liro et al.,
2020; van Emmerik et al., 2020)
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Experimental design i
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2° STEP: compilation of field card and identification
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I GOAL 2

Resulis: riparian vegetation as a trap for plastic =
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I GOAL 2

Resul’rs plastic density trapped by different riparian
types
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Rationale
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Microplastics (MPs, 1 um-5 mm) primary
and secondary

Small MPs (SMPs, <100 pm) similar to the size of
seston

Need to find sentinel organisms of MP
pollution in freshwaters

(de Sa et al., 2018; Wagner and Lambert,
2018; Li et al., 2019; Kukkola et al., 2021;
Corami et al., 2022)
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Experimental Design
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Main findings

w25
Small microplastics <100 pm g
- : : ) 15
. | NYLON || :
. } L % 10
) J’ ) wr:v: L' '\A_U_ A U
"w‘f‘:i!.j\;(,ll::‘- i B 3 — \ _
. . -
|~ Additives and plasticizers
./ | NNE
b E
B r ),/1 4 R T E
d g

Particle #63: Area(%) =2.15, Match{%) =67.6

gastrointestinal tract gills

£ o @
o o (=]

w
o

mPA6
EPPA
ENBR
BPES
mEMA
mPP

T0 ST LT ST LT ST

B Epoxy resin mixture

Aniene Marta

GILLS

BENNE
BVAROX
BFT172229
m Dihydrogen phosphate

mDDSA

mCS

BFAPE

O Octenylsuccinic anhydride succinic
BACR

® Methyl chloride
BPGMS

mOC salt

@ Methyl alkyl imidazoline sodium salt
oGMS

QO CHBrCI2

mBTA

ENBVE

>
S )
S

AN > ]

ST LT ST LT ST LT
Aniene Marta Sacco
GITs

EPARA

mEVA

B Aramide

OSBR

O Synthetic urethane rubber
B Acrylic Polymer

ST LT ST LT ST LT
Aniene Marta Sacco

GITs

BRAYON

OMg(OH)2

EPMNA

mCPE

= Calcium pelargonate

BSILK

@ Calcium sulfate dihydrate

OPentabromodiphenyl oxide
PC

ECAPB

B Polyether, quaternary ammonium salt mixture
® O-Nitrobipheny!

ONDBC-O

OHombitan TiO2

goPVP

®Reoflam DMMP
BZP-2-YMDT




Community

Population

Organism

/W\

f Science of the Total Environment 898 (2023) 165564

Contents lists available at ScienceDirect

Science of the Total Environment

= A =0
ELSEVIER journal homepage: www.elsevier.com/locate/scitotenv

Teratogenic effects of environmental concentration of plastic particles on
freshwater organisms

Giulia Cesarini *, Silvia Secco®, Davide Taurozzi®, Iole Venditti “, Chiara Battocchio”,

Stefania Marcheggiani]‘, Laura Mancini ", Ilaria Fratoddi “, Massimiliano Scalici |
Camilla Puccinelli ™

" Department of Sciences, University of Roma Tre, Viale G. Marconi 446, 00146 Rome, Italy
& Department of Environment and Health, Italion National Instinete of Health (155), Viale Reging Elena, 299, 00161 Rome, Italy
© Department of Chemistry, Sapienza University of Rome, P.le A. Moro 5, 00185 Rome, Iraly

Y VY W

-

o



o
Rationale Nanoplastics N )
1-100 nm & w%

Often, in lab studies, the exposure conditions are not representative of
environmental plastic pollution considering...

unrealistic concentrations
shapes less expected to find in field conditions

single trophic level tested

Unfil now, the attention to NP was mainly focused to investigate
ingestion, while other aspects are little investigated..

NP exposure to early life stages and teratogen effects. @@ -
i
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Experimental design
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poly(styrene-co-methyl methacrylate)
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1 NP characteristics:
| Polystyrene-co-methyl methacrylate
, Irregular shape

LAverage size 96 nm @
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A Population
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Teratogenicity assay
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Tentacles’ reactivity
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Pallas 1766 CUT () 4 days of NPs exposure

treatment



Teratogenic Risk Index (TRI) P o
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Main findings
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Main findings
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Nanoplastic exposure inhibits feeding and delays regeneration in a
freshwater planarian™
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Experimental design

Decapitated
planarians
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Main findings
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Conclusions: message in a (plastic) bottle
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MULTILEVEL APPROACH

> At macroplastic level - filed data on floating macrolitter transport in

» Temporarily deposited on the riverbank and -> acts as a trap for plastics

> Floating plastics and plastics stocked in riparian vegetation - secondary MPs and NPs

» Accumulation of small microplastics and additives in freshwater bivalves Anodonta cygnea

> At nanoplastic level - teratogenic effects were found according to the sensitivity of the organism

> All plastic sizes have an impact = rethink plastic pollution from MACRO to nanoscale
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Ongoing research

« Occurrence of MPs in remote ecosystems « Accumulation of MPs in invasive species

GLOBAL CHANGE

MICROPLASTICS
(concentration, size,
shape, polymer)

Water surface "¢ % N
<3 ¢ &' Zooplankton

Setting standardized
protocols

Faxonius limosus Pacifastacus leniusculus Procambatrus clarkii

P. clarkii —

P. leniusculus

52

F. limosus

0.0 0.2 04 0.6 0.8
A‘ L!DFI.]. items/individual



Any questions?

Contacts
Email: givlia.cesarini@irsa.cnr.it
& Phone: +39 3381224239
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