Impacts des insecticides agricoles sur les abeille
les pollinisateurs et la biodiversité

A Pinvitation de Pascal Crétard
142¢me Assemblée des Délégués (SAR)
Lullier, Suisse, 17 mars 20.
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Various factors affecting pollinators
"Wild pollinators in certain regions, especially bees and butterflies, are being
threatened by a variety of factors," said IPBES Vice-Chair, Sir Robert Watson. "Their
decline is primarily due to changes in land use, intensive agricultural practices and
de u:

alien invasive species, diseases and pests, and climate change."

The assessment found that pesticides, including , threaten
pollinators worldwide, although the long-term effects are still unknown. A pioneering study
conducted in farm fields showed that one neonicotinoid insecticide had a negative effect on
wild bees, but the effect on managed honeybees was less clear.

Numerous options exist to safeguard pollinators
e Decreasing exposure of pollinators to m by reducing their usage, seeking
alternative forms of pest control, and adopting a range of specific application practices,
including technologies to reduce pesticide drift; and
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Imidaclopride en France: 260 tonnes en 2012
269 tonnes en 2013 (+ 4%)
367 tonnes en 2014 (+ 36%)
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Imidaclopride et tournesol (floraison)
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(Vendée printemps 2009 & 2010 : 2 ruchers x 3 ruches, prélevements tous les 15 jours)

[ Exemple d’exposition réelle par le nectar (miel frais) }

Acinathrin Not detected 50 Sensitive analytical methods for 22 relevant insceticides of 3
Bifenthrin Not detected - «chemical families in honey by GC-MS/MS and LC-MS/MS
G i Not detected 50
3.6 30
Not detected =
Not detected 10
Not detected 10
Not detected 10
Not detected 10
A-cyhalothrin Not detected 20
Permethrin Not detected 2
Pyraclofos Not detected -
i Not detected d
Tebufenpyrad Not detected 50
fluvalinate
Tofienpyrad F
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,,Alle Dinge sind ein Gift und nichtdist o tie Dogis macht, daB ein Ding kein Gift ist.

Tout est poison, rien n'est sans\poisan ait qy’une chose n’est pas un poison.

(Paracelse, 1537)

Mais la toxicologie a démontré nombre de cas contraires
(ex: perturbateurs endocriniens)

Tonvanes. J Emvron Anal Toukol 200, 65
Journal of DO 10 4172/2161 “on

nvironmental & Analytical Toxicology

A Critical Appraisal of the Threshold of Toxicity Model for Non
Carcinogens
Henk A Tennekes”

Expecrmental Toxcology Services (ETS)

Abstract

Most reguiatory agencies assume that there is no safe level of exposure o carcinogens but that a treshokd, o
“safe” exposure fevel exists for non-carcinogens. However, recent discovenies have cast senous doubt on the vakdity
of this concept. Five examples of non-carcrogens without an apparent threshold (heonicotinolkds, dixin, dieldrin,
endocrne distuplors, and sulltydryl-reactive ) are presented. I 1s also clear by now that the threshok) model
for non-carcinogens may senously underestimate actual fisk. RIsk assessments can 10 Ionger assume threshokts for
non-carcinogens when ihe shape of ihe dose-response curve 1s inear at low concentrations. Risk management of such
chemicats achievable’),
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Lathal and Sublethal Effects of Imidacloprid. After Chronic Exposure,
On the Insect Model Drosophila melanogaster
cranate, ' s A, ischend, Ty Varn
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Fig. 2. Mortality kinetics in 4pis mellifera during chronic exposure

to imidacloprid
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Worldwide integrated assessment on systemic pesticides
Global coll of the i cxploring the role of systemic insecticides

2014: eight scientific papers (154 pages)

» Five years study

»  First meta-analysis on neonicotinoids and fipronil

» 29 scientific authors (no conflict of interest)

» Comprehensive analysis (> 1100 publications & data from companies)

» Published in Environmental Science and Pollution Research
DOI: 10.1007/s11356-014-3220-1 DOI: 10.1007/511356-014-34
DOIL: 10.1007/s11356-014-3180-5 DOI: 10.1007/511356-014-3;
DOI: 10.1007/511356-014-3332-7 DOI: 10.1007/511356-014-3 X
DOI: 10.1007/s11356-014-3628-7 DOI: 10.1007/511356-014-3229-5

70y

2017-2018: three scientific papers (107 pages)

» Updated meta-analysis on neonicotinoids and fipronil

» 24 scientific authors (no conflict of interest)

» Comprehensive analysis (> 700 publications)

» 3 main chapters:
= Exposures & Metabolism DOI: 10.1007/s11356-017-0394-3
= Impacts & Ecosystems DOI: 10.1007/s11356-017-0341-3
= Resistances & Alternatives DOI: 10.1007/s11356-017-1052-5
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Objectif : évaluation des risques et mesure des impacts pour les espéces non-ciblées

Mesure des expositions réelles
- plantes (dont pollen & nectar)

- sol (pollution et devenir)

- eau (de surface et profondes)

- air (dont poussieres)

Mesure des effets réels
- Toxicité aigué (e.g. DL50)
- effets chroniques (sur 10 jours)
- en laboratoire
- sous tunnel ou en plein champ

Concentration réelle d’exposition

Risque =

Concentration la plus basse ayant des effets (LOEC)

Recommandations aux autorités pour la protection
des pollinisateurs, des écosystemes et de la santé publique

Dr. JM Bonmatin (CNRS) France




Environmental fate and exposure; neonicotinoids and fipronil

1M, Bommmate + €. Glarko Y, Girodamnd « ), Gaotson « D, P, Krenteweber +
€ Kruphes M. Liews B, Log s M. Marzare « K. A, D, Mitchll -
1A, Nowene N, San-clso A, Topgpans

Exemple de contamination généralisée : imidaclopride (valeurs moyennes):

* Sols : 1 ng/g - 1000 ng/g
(organic farming < 0.01 ng/g)

« Eaux profondes : 1 - 100 ng/L.
« Eaux de surface: 1 - 2000 ng/L

* Poussiéres: 1 — 30 pg/m?

* Cultures: 1 - 1000 ng/g
* Fruits & légumes : 1 - 100 ng/g

«Pollen : 1-39ng/g Miel:1-73ng/g
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. DT50 soil [ Max
Neonicotinoid
(days) | (years)
Acetamiprid 1-450 1.5
Clothi; 148-6900 | 30
Di 75-138 0.5
Imidacloprid 40-1136 5
Thiacloprid 1-27 3
Thiamethoxam | 25-100 1

* Abeilles mortes : de 0 (metabolisé) a 5 ng/g (LOEC = 0.1 ng/g)
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Exposure to Sublethal Doses of Fipronil and Thiacloprid
Highly Increases Mortality of Honeybees Previously

Infected by Nosema ceranae

Cyril Vidau'?, Marie Diogon'~, Julie Aufauvre'~, Régis Fontbonne'~, Bernard Vigués'=, Jean-Luc
Brunet®, Catherine Texier”, David G. Biron'?, Nicolas Blot'*, Hicham El Alaoui’, Luc P. Belzunces®,

Frédéric Delbac’**

1 Gemmort Univerii, Universiné S Poscal, Lo e Miccegensmen: Gircme @ Esmviomermees, 89 10068, Geemont Femand,
Ackstr, Frunce. 3INRA. (MR 405 Abelies § Ermiscmnemerst, Libcestobe de Torkologe Erisomnemertale. She Agopus. Avgron

Abstract

Buckground: The honeybee, Apis melifera, i undergoing & worldwide decine whose origin is sl in debate. Studies
o Scides. Joint

performed for twenty years suggest that this

were poorly investigated in honeybees.
honeybee sensitivity to sublethal doses of the insectiodes

action of pathogens and chemicals are known to threaten several organisms but the combined effects of these stressons
Our study was designed to explore the effect of Nosema ceranoe infection on
fiprondl and thiacloprid.
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pathogen in honey bees

Giuseppe Gargiulo®, and Francesco Pennacchio™
Udine, ftaly

Large-scale losses of honey bee colonies represent a poorly un-
derstood problem of global importance. Both biotic and abiotic
factors are involved in this phenomenon that is often associated
with high loads of parasites and pathogens. A stronger impact of
pathogens in honey bees exposed to neonicotinoid insecticides
has been reported, but the causal link between insecticide expo-
sure and the possible immune alteration of honey bees remains
elusive. Here, we that the

clothianidin negatively modulates NF-xB immune signaling in
insects and adversely affects honey bee antiviral defenses con-

Neonicotinoid clothianidin adversely affects insect
immunity and promotes replication of a viral

Gennaro Di Prisco”, Valeria Cavaliere®, Desiderato Annoscia®, Paola Varricchio®, Emilio Caprio®, Francesco Nazzi,

“Dipartimento di Agraria, Laboratorio di Entomoelogia E. Tremblay, Universita degl Studi di Napol Federico Il, 1-80055 Portici, Italy; "Dipartimento di Farmacia
e Biotecnologie, Universita di Bologna, 1-40126 Bologna, Italy; and ‘Dipartimento di Scienze Agrarie @ Ambientali, Universita degli Studi di Udine, -33100

Edited by Gene E. Robinson, University of Illinois at Urbana-Champaign, Urbana, IL, and approved Octeber 1, 2013 (received for review August 8, 2013)

Clothiani

din + DWV

trolled by this transcription factor. We have identified in insects \c
a negative modulator of NF-xB activation, which is a leucine-rich Ha
repeat protein. Exposure to clothianidin, by enhancing the tran-
scription of the gene encoding this inhibitor, reduces immune
defenses and promotes the replication of the deformed wing virus
in honey bees bearing covert infections. This honey bee immuno- . .
suppression is similarly induced by a different neonicotinoid, imi- Imidacloprid + DWV
dacloprid, but not by the organophosphate chlorpyriphos, which
does not affect NF-xB signaling. The occurrence at sublethal doses
of this insecticide-induced viral proliferation suggests that the
Dr. JM Bonmatin (CNRS) France 1
Neonicotinoid-Coated Zea mays Seeds
Indirectly Affect Honeybee Performance and Abstract
Pathogen Susceptibility in Field Trials
Mohamed Alburaki'"*, Sébastien Boutin', Pierre-Luc Mercier'?, Yves Loublier”, fo Canads.
Madeleine Chagnon®, Nicolas Derome'*
o
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Bee declines driven by combined stress
from parasites, pesticides, and lack of

flowers
Dave Goulson,* Elizabeth Nicholls, Cristina Botias,
Ellen L. Rotheray

‘werw, sciencemag.org on February 26, 2015

Agriculture conventionnelle
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Lack of alternative
forage may increase
exposure to pesticides
Les abeilles font face a
des cocktails de
pesticides, hors et dans la
ruche

Tout aussi vrai pour tous

les pollinisateurs sauvages Fungcides
increase

toxicity

EBI Fungicides
J
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Parasites +
Pathogens

> Neonicotinoids

ENVIRONMENTAL SCIENCE

The trouble with neonicotinoids
Chronic exposure to widely used insecticides kills bees and many other invertebrates

806 14 NOVEMBER 2014 + VOL 346 ISSUE 6211 sciencemag org SCIENCE

By Francisco Sanchez-Bayo
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Worldwide integrated assessment on systemic pesticides & impacts on non-target species
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Fate of icotinoids and of
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Conclusions of the Worldwide Integrated Assessment on the risks
of neonicotinoids and fipronil to biodiversity and ecosystem

functioning

+ Preventive and massive uses » General contamination of soils, plants and waters
+ Extreme toxicity to invertebrates - » New mechanisms of toxicity (acute and chronic)
+ High toxicity to vertebrates

+ Very high persistence in soils

+ High contamination of surface water » Extended collapse to all pollinators

» Extended impacts to soil organisms
» Extended impacts to aquatic invertebrates

« Not useful in the vast majority of cases
+ Increase pest resistance

« Efficient alternative practices

*  Less benefits for farmers

<
¥

Larger impacts on ecosystems

Global threats on ecosystem services
Threats on food production & food security
Threats on human health

4

The present use of neonicotinoids is not sustainable
=> Reduce/ban => Integrated pest management (IPM), organic farming...

T
A2 22
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(252 pages)

anses ._‘)

Co-exposition
des abeilles
aux facteurs de stress

Conclusions (extrait)

—

Proposition de réglementation:
==> tests obligatoires :

- e.g. insecticide + anti varroa
- e.g. insecticide + fongicide
- e.g. insecticide + insecticide

Puis test en labo & surveillance épidémiologique
- e.g. insecticide + virus

- e.g. insecticide + nosema spp

- e.g. insecticide + varroa spp

Devant le constat de la multiplicité et de I'ampleur de ['exposition aux substances chimiques
utilisées en santé des plantes et des animaux d'élevage, il est impératif d’ceuvrer de toutes les
maniéres possibles pour une diminution globale des intrants.

Dr. JM Bonmatin (CNRS) France
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Ecosystem services, agriculture and neonicotinoids

European Academies

-c|sac

Critical to assessing the effects of neonicotinoids

on ecosystem services is their impact on non-target
organisms: both invertebrates and vertebrates, and
whether located in the field or margins, or in soils or the
aquatic environment. Here, the Expert Group finds the
following

Science Advisory Council

Academia Europaea
Al European Academies (ALLEA)
The Austrian Academy of Sciences

The Royal Academies for Science and the Arts of Belgium

The Bulgarian Academy of Sciences

‘The Croatian Acadermy of Sciences and Arts
The Czech Acadamy of Sciences
The Royal Danish Acadermy

of Saences and Letters

There is an increasing body of evidence that the
widespread prophylactic use of neonicotinoids has
severe negative effects on non-target organisms that
provide ecosystem services including pollination and
natural pest control

™

There is clear scientific evidence for sublethal effects
of very low levels of neonicotinoids over extended
periods on non-target beneficial organisms. These
should be addressed in EU approval procedures.

w

Current practice of prophylactic usage of
neonicotinoids is inconsistent with the basic principles
of integrated pest management as expressed in the
EU’s Sustainable Pesticides Directive.

~

Widespread use of neonicotinoids (as well as other
pesticides) constrains the potential for restoring
biodiversity in farmland under the EU's Agri-
environment Regulation.

With or without néonics...?

Dr. JM Bonmatin (CNRS) France
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A Y 4 United States Emvironmental Protection Agency.

Science & Technology

Learn the Issues

Espafiol | ohx:EEERIR | cPIUREI(ER | TiEngviet | @

Laws & Regulations | About EPA

Pollinator Protection ContactUs  Share

Pollinator Protection Home
Pollinator Health Concerns
— Colony Collapse Disorder

— Factors Affecting
Pollinator Heath

How EPA and Others
Protect Pollinator Health

— Risk Assessment

— EPA Actions to Protect
Pollinators

— Partners in Pollinator
Protection

What You Can Do
— Report Bee Kills

— Best Management
Practices

You are here: EDA Home » Pollnator Protection » Benefits of Neonicotinoid Seed Treatments to Soybean Production

Benefits of Neonicotinoid Seed Treatments
to Soybean Production

EPA analyzed the use of the neonicotinoid seed treatments for insect control in United States soybean
production. This report provides the analysis and EPA’s conclusions based on the analysis. It discusses
how the treatments are used, available alternatives, and costs.

EPA concludes that these seed treatments provide little or no overall benefits to soybean production in

most situations. Published data indicate that in most cases (= g=RERIoRe1i () oA IR sl Rl

n seed was treated with neoni oids versus not receiving any insect control treatment |

W Maize
Soybean
Cotton
M Vegetables + fruit
Orchards + grapes
eat

From Douglas & Tooker, EST 2015

~

gnce
asture + hay
M Other crops

Soja : 540 tonnes

Neonicotinoids (mil kg)

=

1995 2000 2005




Cultures biologiques en bandes étroites sur billons

Jean Quentin, MAPAQ, Québec, Canada
https://www.youtube.com/watch?v=gg0VszzY8rM

+ Biologique

- Alternance soja, blé & mais - Engrais (granules de fientes de poules x2) & Raisonnée

- bandes sur 3 rangs (90 pouces) - aucun pesticide )
- . S . . 4 Conventionnelle
- intercalaire de tréfle rouge (post blé) - Permutation annuelle des cultures » Intensive

Table 4: Summary of the main alternative methods
in contrast with extensive-, conventional- and intensive agriculture.
These method are generally used in combination (without or) with low-risk pesticides for organic farming and IPM practices.
These methods contrast with the prophylactic uses of highly toxic pesticides such as neonicotinoids and fipronil.
Table adapted from Bonmatin JM (2016).

Landscape Farming methods Organisms Others

Patchy Mutual funds (i cover) | M: i Traps

Edge shrubs Crop rotation . Parasitoids Attractants (traps)

Edge crops Resistant variety: . Predators: Pheromones (traps)

Bund with flowers . to insects . Vertebrates Repellants

Wet zones (e.g. pond) . to diseases Invertebrates Basic substances

Ecological corridors Late sowing Micro-organisms . Sugars

Trees (agroforestry) Mixing varieties . Fungi . oils
Tillage . Bacteria . Nettle extracts
Intercropping Mineral barrier (powders)
Netting Hot water (plant nursery)
Stale seed bed Sex confusion
Removal of plants bearing pest Chemical mediators

Manual pruning Plant defense stimulators
Soil cover (e.g. grass) Acoustic confusion
Natural-derived insecticides

Dr. JM Bonmatin (CNRS) France

Large-scale examples

Italy (corn) => same yields & higher profits for farmers
Asia (rice) => higher yields & higher profits
Canada (soybean, wheat & corn) => same yields & higher profits

(bl
N
-, F=
UM £43 2
v - A
A - | %
= -
~~ 4 z "
” ez Néonicotinoides: Interdits en 2008
Mais : lute intégreée et assurance mutelle.
Dr L. Furlan, Veneto Agricultura, Italy
http:/Awww.reterurale.it/apenet & http:/www.pure-ipm.eu/project
Ravageurs : Noctuelles et chrysoméles
% ¢
(Agrotis species) (Diabrotica species)
Etude comparative (30 ans) Resulta(t:s t201t5 5?’:2%0 f}ﬁ assures
==> Risques de dommages économiques < 4% otisation : 3,5 €/ha
80.500 € _ Indemnisation:
Stratégie Insecticide Cott total 2009/128/CE A - noctuelles
(dommages inclus) - chrysoméles
- ravageurs
- faune sauvage
- météo,
- autres

Reste pour ’année suivante : 105.000 €
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Les alternatives identifiées sont des méthodes limitant les populations de taupins et de
chrysoméles et favorisant la vigueur de la plante ainsi que les autres préparations phytopharmaceutiques
ayant une AMM pour cet usage.

Parmi les substances actives autorisées sur cet usage, le thiaclopride est généralement associé & un
Indicateur de risque moins élevé pour la santé humaine (risque alimentaire et non alimentaire) que les
pyréthrinoides

Il convient toutefols de rappeler que, dans son avis en réponse 4 la saisine 2016-SA-0104, portant sur les
impacts des néonicotinoides sur la santé humaine, I’Anses a souhaité souligner le fait que les propriétés de
danger du thiaclopride ainsi que I'accroissement important de son utilisation au cours des derniéres années
Justifient qu'une attention particuliére soit portée aux usages de cette substance.

Concernant les risques pour I' o
des.

les-abilies. moins élevé pour les

organismes aquatiques et du méme ordre pour les eaux souterraines.




Riz : études multi-pays & pluriannuelles
Pr K.L. Heong, Zhejiang University, Hangzhou, China
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Biological annihilation via the ongoing sixth mass
extinction signaled by vertebrate population
losses and declines

The population extinction pulse we describe here shows, from a
quantitative viewpoint, that Earth’s sixth mass extinction is more
severe than perceived when looking exclusively at species extinc-
tions. Therefore, humanny needs to address anthropogenic popula-
tion an That is
based on analyses o' the numbers and degrees of range contraction
of inkage and/or
according to the International Union for Conservation of Nature)
using a sample of 27,600 vertebrate species, and on a more detailed
analysis the i between 1900 and
2015 in 177 mammal species. We find that the rate of population loss
in terrestrial vertebrates is extremely high—even in “species of low
concern.” In our sample, comprising nearly half of known vertebrate
species, 32% (8,851/27,600) are decreasing; that is, they have de-
creased in population size and range. In the 177 mammals for which
we have detailed data, all have lost 30% or more of their geographic
ranges and more than 40% of the species have experienced severe
population declines (>80% range shrinkage). Our data indicate that
beyond global species extinctions Earth is experiencing a huge epi-
sode of populauon dedlines and extirpations, which will have nega-
ioning and services
vilal to sustaining ovilzauon. We describe this as a “biological an-
nihilation” to highlight the current magnitude of Earth’s ongoing
sixth major extinction event,

e, biased to large mamm.
this figure can only be used to visualize likely trends in population losses.

Take home message: 6" mass extinction of verte
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WHERE HAVEALLTHE INSECTS GONE?

Weighty disappearances

The mass of insects collected by monitoring traps
in the Orbroicher Bruch nature reserve in northwest
Germany dropped by 78% in 24 years.|

Surveys in German nature reserves point to a dramatic decline in
insect biomass. Key members of ecosystems may be slipping away

By Gretchen Vogel, in Krefeld, Germany
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And public health...
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/Exposu re (intake by food)

AGRICULTURAL Ano
FOOD CHEMISTRY

Quantitative Analysis of Neonicotinoid Insecticide Residues in Foods:
licati r Dietary Exp
Mei Chen." Lin Tao." Toha McLean® and Chensheng Lu’
USA 2015:
100% fruits & vegetable samples contained at least 1 neonicotinoid
\\72% of fruits contained at least 2 neonicotinoids

45% of vegetables contained at least 2 neonicotinoids

ﬂixposure (detoxication by urine)

Journal of Occupational Health

Public health (effects) ~ \

- 2007: Potential endocrine disruptors

- 2012-2014: 2012-2014: Genotoxic and cytotoxic

- 2012: Linked to the autistic spectrum

- 2013 (ANSES): Carcinogen

- 2013 (EFSA): Neuro-developmental effects

- 2014: Hepatic effects

- 2014: Effects on thyroid & testicles

- 2014: Synergies with other pesticides

- 2014 (Japan): sub-acute effects on poisoned people (hospital)
- 2015-2017: The list of diseases increases year after year j

Tithe: Biological Monitoring Method for Urinary Neonicotinoid Tusecticides
Using LC-MS/MS and Its Applieation to Japanese Aduits

Japan 2014:
90 % of individuals were positive for at least 4 neonicotinoi
midacloprid, clothianidin, dinotefuran & thiacloprid)

bk
Health Sciences R

brary, The George W
ch Commons

ngtan University

Effects of Neonicotinoid Pesticide Exposure on
Human Health: A Systematic Review.

Results: Eight studies investigating the human health effects of exposure to neonics were
identified. Four examined acute exposure: three neonic poisoning studies reported two fatalities
(7=1280 cases) and an occupational exposure study of 19 forestry workers reported no adverse
effects. Four general population studies reported associations between chronic neonic exposure
and adverse developmental or neurological outcomes, including tetralogy of Fallot (AOR 2.4

95% CI: 1.1-5.4), anencephaly (AOR 2.9, 95% CI: 1.0-8.2), autism spectrum disorder (AOR 1.3

95% Crl: 0.78-2.2), and a symptom cluster including memory loss and finger tremor (OR 14,

95% CI: 3.5-57). Reported odds ratios were based on exposed compared to unexposed groups.
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Toxicology and Applied Pharmacology 332 (2017) 15-24

The use of a unique co-culture model of fetoplacental steroidogenesis as a @G,,ﬂ,‘,,‘
screening tool for endocrine disruptors: The effects of neonicotinoids on
aromatase activity and hormone production

abc
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ARTICLE INFO ABSTRACT
Article history Estrogen biosynthesis during pregnancy is dependenton the collaboration between the fetus producing the andro-
Received 12 March 2017

gen precursors, and the placenta expressing the enzyme aromatase (CYP19). Disruption of estrogen production by
contaminants may result in serious pregnancy outcomes. We used our recently developed in vitro co-culture
model of fetoplacental steroidogenesis to screen the effects of three neonicotinoid insecticides on the catalytic a
tivity of aromatase and the production of steroid hormones. A co-culture of H295R human adrenocortical carcino-
ma cells with fetal characteristics and BeWo human choriocarcinoma cells which display characteristics of the
villous cytotrophoblast was exposed for 24 h to various concentrations of three neonicotinoids: thiacloprid,
thiamethaxam and imidacloprid. Aromatase catalytic activity was determined in both cell lines using the tritiated
water-release assay. Hormone production was measured by ELISA. The three neonicotinoids induced aromatase
activity in our fetoplacental co-culture and concordingly, estradiol and estrone production were increased. In con
trast, estriol production was strongly inhibited by the neonicotinoids. All three pesticides induced the expressi
CYP3A7 in H295R cells, and this induction was reversed by co-treatment of H295R cells with exogenous estriol.
CYP3A7 is normally expressed in fetal liver and is a key enzyme involved in estriol synthesis. We suggest that
neonicotinoids are metabolized by CYP3A7, thus impeding the 16a:-hydroxylation of fetal DHEA(-sulfate), which
is normally converted to estriol by placental aromatase. We successfully used the fetoplacental co-culture as a
physiologically relevant tool to highlight the potential effects of neonicotinoids on estrogen prodiiction, aromatase
activity and CYP3A7 expression during pregnancy.
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Au nom de la loi...
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http://www.assemblee-nationale. fr/14/amendements/3833/AN/452.asp

»EFSA: Réévaluation de 2013 & réévaluations de 2018
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imidacloprid thiacloprid acetamiprid
[« Cl
) ] i
NCHy N NCH; ICH;
NO, NO; INO, 2013-2015 : Pas de réduction significative des
thiamethoxam clothianidin dinotefuran rendements agricoles en Europe

»France : Interdiction partielle (1999, 2004, 2010, 2013) & interdiction totale en 2018
> Italie : Interdiction locale (2008) et moratoire UE (2013)
»Allemagne :  Moratoire UE (2013) & interdiction additionnelle (2015)

>Philippines : Interdiction locale (2014)

»Japon : Interdiction partielle (2015)
»Canada : Interdiction 4 Montréal (2014), Toronto (2015), Vancouver (2016)...
+80% de réduction en Ontario (2017), nouvelle décision en cours au Québec (imidaclopride
»USA: Interdiction locale (Maryland, 2016)
+ Moratoire sur les nouvelles molécules & réévaluation compléte (2018)
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Induction of Amyloid-f34> Production
by Fipronil and Other Pyrazole Insecticides
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Abstract. Generation of amyloid-B peptides (ABs) by proteolytic cleavage of the amyloid-B protein precursor (ABPP),
especially increased production of ABx/AB.s over ABao, and their aggregation as oligomers and plaques, represent a charac-
ABi2/AB4s over ARy, and shorter ABs. To detect such products, we screened a library of 3500 +compounds in a cell-based

assay for enhanced ABo/ABx ion. Nine pyrazole i ides were found to induce a - and y-secretase-dependent,
3-10-fold increase in the production of extracellular AB, in various cell lines and neurons differentiated from induced
pluripotent stem cells derived from healthy and FAD patients. ipitati ctrometry analyses showed

increased production of ABs cleaved at positions 42/43. and reduced production of peptides cleaved at positions 38 and
shorter. Strongly supporting a direct effect on y-secretase activity, pyrazoles shifted the cleavage pattern of another y-
secretase substrate, alcadein, and shifted the cleavage of ABPP by highly purified y-secretase toward AB/ABas. Focusing
on fipronil, we showed that some of its metabolites, in particular the persistent fipronil sulfone, also favor the production of
ABa2/ABys in both cell-based and cell-free systems. Fipronil administered orally to mice and rats is known to be metabolized

rapidly, mostly to fipronil sulfone. which stably accumulates in adipose tissue and brain. In conclusion, Several widely

used pyrazole icides enhance the of toxic, prone ABy/ABss peptides, suggesting the possible
existence of envi “Alzhei which may 1o the initiation and propagation of the amyloidogenic
process in sporadic AD.
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