N

N

Ecotoxicological assessment of a copper-based nanopesticide
towards xenopus laevis and its gut microbiota
Thomas Moura, Florian Chapeau, Van Xuan Nguyen, Marion Vivant, Camille
Larue, Maialen Barret, Frédéric Candaudap, Laurence Chevalier, Laury Gauthier,

Eric Pinelli, et al.

» To cite this version:

Thomas Moura, Florian Chapeau, Van Xuan Nguyen, Marion Vivant, Camille Larue, et al.. Ecotoxicological
assessment of a copper-based nanopesticide towards xenopus laevis and its gut microbiota. SETAC EUROPE
35th Annual Meeting, May 2025, Vienne, Austria. <hal-05077519)

HAL Id: hal-05077519
https://hal.science/hal-05077519v1

Submitted on 21 May 2025

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

Au‘to'flizition
HAL Authorization


https://hal.science/hal-05077519v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

IN[P

«tououse  Ecotoxicological Assessment of a Copper-Based Nanopesticide

towards Xenopus laevis and its Gut Microbiota

ﬂ Thomas Moura!, Florian Chapeau!, Van Xuan Nguyen'!, Marion Vivant!, Camille Larue!, Maialen Barret!, Frédéric NANOPESTIS
H G H b7/ Candaudap!, Laurence Chevalier?, Laury Gauthier!, Eric Pinelli' & Florence Mouchet! m
I Centre de Recherche sur la Biodiversité et I'Environnement (CRBE), Université de Toulouse, CNRS, IRD, Toulouse INP, Toulouse, France UBE
TU U I_[] U SE 2Groupe de Physigue des Matériaux, GPM-UMR6634, CNRS, Université de Rouen, Rouen, France N S

INntroduction

Concerns regarding copper use in agriculture and
accumulation in the environment have

restrictions on Its use

led to

Copper-based nano formulations have been
oroposed as an alternative with
efficiency compared to conventional analogues,
supposing reduced application rates [1]

improved

Environmental risk of such formulations remain

poorly understood

Material and Method
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Significant Growth Inhibition

INncreased sensitivity to CuSOq
(effects observed at 10 ug
Cu/L)

No difference between

Kocide 2000 and Kocide

3000 at equivalent
concentrations
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‘ Cell Cycle Analysis

All concentrations induced an
Increase in the proportion of
cells in the S-phase, with 2
concomitant decrease in GO/G]
percentage

Slowdown or partial
Blockade of the S-phase:
DNA replication stress or
early genotoxic effects

All copper formulations
showed the same response
pattern

Micronucleus Assay

Significant iInduction of
mMicronuclei

Similar results with copper
exposure toward fish [5]

INncreased sensitivity to CuSO4
(effects at 10 ug Cu/L)

A&i Genotoxic Compounds

No difference between
Kocide 2000 and Kocide
3000 at equivalent
concentrations

Conclusion

- Exposure to environmentally relevant concentrations highlights potential risks to aquatic

ecosystems

- Standard toxicity endpoints revealed comparable effects of the commercial formulations.
However, gut microbiota exhibited distinct responses between the nanopesticide (Kocide 3000)
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and its non-nanosized equivalent across all tested concentrations.

- Our findings emphasize. the need for a holistic approach integrating host-microbiota

interactions in eCOtOXICO|OgIC3| assessments
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» 12 days semi-static exposure
* 15 larvae per condition

Bray-Curtis Distance

Alpha Diversity

BIODIVERSITE ET L'ENVIRONNEMENT

Xenopus laevis used as a sensitive
bioindicator of aquatic toxicity

Objective: To assess both classical toxicity

endpoints and gut microbiota alterations

Aquatic Compartment as following exposure to a copper-based
Final Receptacle nanopesticide, such as Kocide® 3000
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Gut Microbiota

No significant difference on alpha diversity indexes between negative control and
exposed conditions (Chaol, Shannon, Simpson)
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Bray-Curtis distances suggest changes in the structure of the gut microbial
communities

Only Kocide 3000 (nano formulation) had a significant impact at all tested
concentrations

PCoOA revealed an exacerbed impact of Kocide 3000 compared to the non
nanosized equivalent and copper control (Permanova, p < 0.05)
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Changes on the relative abundance at the phylum level occurs in exposed conditions
compared to negative control. Dominant phyla are impacted by pollutants, benefiting
to minor phyla [6]

An increase in Fusobacteriota is frequently observed during dysbiosis, notably in various

aguatic organisms [/,8]
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ECOPHYTO

REDUIRE ET AMELIORER
L'UTILISATION DES PHYTOS
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