Possibilities for fast on-site detection of
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Neonicotinoids - neonics

" Water soluble pesticides

" Most widely used insecticide worldwide

" Bind to nicotine receptors

MNormal Neurotransmission

Acetylcholine

oo %

Acetylcholinesterase (AChE) breaks down
acetylcholine (ACh), preventing overstimulation

and blockage of acetylcholine receptors
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Neonicotinoid Toxicity

MNeonicotinoid

Acetylcholinesterase cannot break down
neonicotinoids (ACh receptor agonists), leading
to paralysis (due to blockage of ACh receptors)




Waterdrinker Aalsmeer

=,

Global exporter of ornamental flowers

54 countries, 93 million plants per year

9000 species of plants

Corporate Social Responsibility - Sustainability
Residue monitoring

Can we simply test our products for neonicotinoids?

Can we guarantee a neonicotinoids free chain?
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Commercial immunoassays

" QuantiPlate™ - Kit for Imidacloprid (EnviroLogix)
" Imidacloprid ELISA, Microtiter Plate (Abraxis)
" "SmartAssay Series” - 5 neonics (Horiba)
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Commercial immunoassays

Ingredients available

Commercial ELISA
tests found!

No commercial

striptest found! Creative Diagnostics (VS)
ri und!

« Imidacloprid- mAb + BSA- + HRP-conjugate

« Acetamiprid- mAb + BSA- + HRP-conjugate

Unibiotest (China)
+  Acetamiprid mAb IC;, 0.3 ng/ml
+ Imidacloprid mAb IC;, 0.2 ng/ml

Small basic

laboratory

Luminex ELISA Striptest ’
N~— —
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Institute of Pesticide and Environmental Toxicology of
the Zhejiang University (Hangzhou, China)

REGZENEM 2016, 18(3): 337-343
Chinese Journal of Pesticide Seience hitp:/www.nyxxb.com.en
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Development and application of gold immunostrip for the detection of
acetamiprid residue in tea samples

ZHAO Ying .  YANG Bin , LIU Ying , FANG Yihua , ST Fangfang .
GUO Yirong *,) CHENG Jingli, ZHU Guonian
(Institute of Pesticlie-and-Envirofimental Toxicology, Zhejiang University, Hangzhou 310058, China)

Abstract: The development of a gold immunostrip for the rapid detection of acetamiprid residue in tea
samples was described. It was based on the principle of direct competitive immunochromatography. The
artificial antigen of acetamiprid was prepared for immunization, and a highly-sensitive monoclonal
antibody was obtained with the titer of 1:10 000. Subsequently, the gold immunostrip was developed
and the visual detection limit of acetamiprid was 10 ng/ml.. The detection time was just 10 min. Ne
cross reaction with other neonicotinoid pesticides, such as imidacloprid, thiamethoxam, and nitenpyram,
was detected. Morcover. this method has been used to determine the acetamiprid residue in tea (green
tea, black tea and extra-strong tea) by spiked recovery tests. And results indicated that this method could
meet the detection requirement of Chinese MRL of acetamiprid (0.5 mg/kg) in tea. Also, it possessed
some advantages such as high efficiency, convenience, and low cost. Overall, the newly-developed
immunostrip can be used in field tests for rapid screening of fresh tea before tea harvest and the quality
control of tea products.
Keywaords: acetamiprid; residue: monoclonal antibody; gold immunostrip; tea; rapid screening
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Zhejiang University: Pesticide & Ecotoxicology
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Exploration of the strip test (Hangzhou)
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Bees

"IF THE BEE DISAPPEARED OFF THE SURFACE OF THE GLOBE,
THEN MAN WOULD ONLY HAVE FOUR YEARS OF LIFE LEFT....

~ALBERT EINSTEIN
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Waterdrinker: Bee Friendly plants

" BEEFRIENDLY
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Neonicotinoids: bee killers

Decreased lifespan

contraceptive for bees

significantly damage bumblebee populations

2013: ban on imidacloprid, thiamethoxam of clothianidin
Outside use

Crops that attract bees

Exception:
e Greenhouse use
e Harvest before flowering
e Application after flowering

e Winter crops

Seeds coated with neonicotinoids treated seeds forbidden
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Total ban on neonicotinoids?

heguardian

Pesticide manufacturers' own tests
reveal serious harm to honeybees
Bayer and Syngenta criticised for secrecy after unpublished research obtained

under freedom of information law linked high doses of their products to damage
to the health of bee colonies

¥ The newly revealed studies shaw Syngenta's thi
colonies at high doses. Photograph: Faraogq Khan/E

hoxam and Bayer's clothianidin seriously harmed bee

Unpublished field trials by pesticide manufacturers show their products cause
serious harm to honeybees at high levels, leading to calls from senior scientists
for the companies to end the secrecy which cloaks much of their research.

The research, conducted by Syngenta and Bayer on their neonicotinoid
insecticides, were submitted to the US Environmental Protection Agency and
obtained by Greenpeace after a freedom of information request.

Neonicotinoids are the world’s most widely used insecticides and there is clear
scientific evidence that they harm bees at the levels found in fields, though onlya
little to date showing the pesticides harm the overall performance of colonies.

September 2016
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EU criticised for 'emergency
authorisations' of banned bee-harming
pesticide

Just under half of requests for exceptions to the neonicotinoids ban were filed by
industry not farmers, legal analysis shows

ited and controlled’ exception:
danger that can't be treated any othe

he pesticide ban are pen
Photagraph: Amelia Collin

utbreaks pose an economic
riends of the Ea/PA

The EU has been criticised after a new legal analysis showed it had allowed scores
of “emergency authorisations” of banned pesticides that threaten bee colonies.

The research emerged as the EU’s general court began hearing a case by Syngenta
and Bayer to overturn the pesticides ban. A ruling is expected shortly.

Three neonicotinoid pesticides were outlawed in Europe in 2013, following
analysis - since confirmed by the pesticide industry’s own research - that they
posed a grave risk to bee populations.

“Limited and controlled” exceptions to the ban were permitted for emergencies,
where pest outbreaks posed an imminent economic danger that could not be
treated any other way.

February 2017

Europe poised for total ban on bee-
harming pesticides

Exclusive: Draft regulations seen by the Guardian reveal the European
commission wants to prohibit the insecticides that cause ‘acute risks to bees’

A Carniolan honey bee (Apis mellifera camica) is collecting nectar at @ yellow rapeseed blossom. Bees and other
vital food crop pollinators have been declining for decades. Photograph: Frank Bienewald/LightRocket/Getty
Images

The world’s most widely used insecticides would be banned from all fields across
Europe under draft regulations from the European commission, seen by the
Guardian.

The documents are the first indication that the powerful commission wants a
complete ban and cite “high acute risks to bees”. A ban could be in place this year
if the proposals are approved by a majority of EU member states.

March 2017



Ecosystem

How neonicotinoids contaminate entire ecosystems
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Exploration of the strip test (Wageningen)

Homogenize a mix of flowers, leaves and roots using liquid nitrogen
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Exploration of the strip test (Wageningen)
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Exploration of the strip test (Wageningen)
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After cooling down, add 2
drops to each channel of the
striptest. Read result after 15
minutes.



Spiking of control orchid extract

No imidacloprid 10 ng/ml 50 ng/ml
and no acetamiprid imidacloprid and imidacloprid and
acetamiprid acetamiprid
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Good results for spiked orchid matrix samples, looks promising!!!
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Strip test analysis of “positive’

Plant material prepared,
extracted and analysed at
RIKLT using a multi-
pesticide LC-MS/MS

method.
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plants

blad bellis

IMIDACLOPRID 0.67 MG/KG.

blad skimmia

IMIDACLOPRID 0.034 MG/KG.

zantedeschia's

IMIDACLOPRID 0.030 MG/KG.

mandevilla

IMIDACLOPRID 1.9 MG/KG.

gewas van geraniums

IMIDACLOPRID 3.2 MG/KG.

vegetatie van perkgoed (geranium)

IMIDACLOPRID 0.052 MG/KG.

blad van howea forsteriana (kentia)

IMIDACLOPRID 6.4 MG/KG.

blad van lelie

IMIDACLOPRID 0.54 MG/KG.

blad van snijlelie

IMIDACLOPRID 0.14 MG/KG.

gewas anthuriums

IMIDACLOPRID 0.14 MG/KG.

blad van zantedeschia

IMIDACLOPRID 0.056 MG/KG.

chrysantenbladeren

IMIDACLOPRID 0.092 MG/KG.

blad rozen

IMIDACLOPRID 0.050 MG/KG.

rozenbladeren

IMIDACLOPRID 0.19 MG/KG.

blad van sierkool

IMIDACLOPRID 0.10 MG/KG.

blad chrysanten

IMIDACLOPRID 0.28 MG/KG.

blad skimmia

THIACLOPRID 1.1 MG/KG.

blad van violier

THIACLOPRID 0.025 MG/KG.

gewas van appelen

THIACLOPRID 0.14 MG/KG.

blad van lelie

THIACLOPRID 0.60 MG/KG.

gewas

THIACLOPRID 1.3 MG/KG.

onkruidvegetatie

ACETAMIPRID 0.27 MG/KG.




Weeds Mandevilla Zantedeschia Leaves of lilly

0.27 mg/kg 1.29 mg/kg 0.03 mg/kg 0.14 mg/kg
acetamiprid imidacloprid imidacloprid imidacloprid
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Striptest analysis of “positive” plants

Weeds Mandevilla Zantedeschia Blad van snijlelie
0.27 mg/kg 1.29 mg/kg 0.03 mg/kg 0.14 mg/kg
acetamiprid imidacloprid imidacloprid imidacloprid
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Towards a rapid and easy on-site screening for

neonicotinoid pesticides

Jeroen Peters!, Yirong Gue®, ¥ing Thas?, Ines van der Boan?, Knen DrulfP, Eric Pootd, Theo de Rijk!, Plet Stouten!, Guonian Zhu? snd Willem Hassnook!

Background

Worldwide, neanicotinpids are amongst the most used pesticides and
are accounting for 25% of the tatal agrochemical market
Meonicotingids bind strongly to the nicotinic acetylchiling recaptor
affecting the central nervous system of insects, Recently
neonicotinalds made hesdlines because of their supposed negative
emdranmental effects.

Neconicotineids

X b_g -

% R

Controversy

In 2013, the Buropean Union
partially restricted the use of 3
neonicotingld pesticides hecause
they presumatly caused mortality,
in bees. After apphication on ]
plants the neonicotingids can be
found in the pollen and nectar of . :
plants. 5 5 b
Meonicotinoids &re saluble in water and therefore spread easily in the
environment, Especially imidacloprid and dethianidin are very stable
in sodl and can remain there for several years, Therefore they can
accumulate and eastly be taken-up by non-treated plants.

Cooperation

Waterdrinkzr Aalsmesr i5 2 markel
leader in the feld of whilesale indoor
ant garden plants, To ensurs high
quality and safe products, they are
Interested in a rapid on-site screening
tool for self-conbrol on neonicotinoids,
The [retitute: of Pesticide snd Ervironmentad
Texiclogy in Zhefiang University, works on the
production and application of antibadies against
pesticides. They developed a dual striptest for
‘the detection of Imidacioprid and acetamipeid in
tea samples. The imidacleprid striptest also
detects imidaciothiz and ciethianidin, as such,

4 the 2 Lests tagether datact 4 negniootinoids,

SRELT - wageringen Univarsity B Ressarch
% PO, Bew 123, E700 AB wageninges
% Coniact; jarcen pabersfmur.iy
T 31 (B)317 &5 65 70
Ty . s

Method

« Select RIKILT LC-MS/MS analysed plant samples

= Add 50 mi of boiling water to 5 grams of homogenized material
+ After coaling down add 2 drops to each channel of the striptest
= Read results visually after 15 minutes

Mandeville Zanbedeschia Leaves of lilly

0.27 gk 1.20 mg'kg .03 mgfkg 0.14 mgyky
acetamipnd imidacioprd imidacioprid irmadacioprid

Pigiirs L Sdtrstion of oriamentsl Clans end the Setacton of Imdetepnd (1) &nd SoRafin
8] uming dual St tests, The presence O the Comtrol lise [C) inCHatEs (RSL e S test
b suctealuily. For Dodillve SBIT[RES tha TESE Ling (1) Sky AOL b visibie, OF |35 imers,
copApaTEd i B Bl SAMDIE.

Conclusions

= User friendly striptest with visual read-out

= Easy extraction of neanicotingdds from plants

@ All LC-ME/ME confirmed contaminations tested as positive

= Croas-reaction ab high concentration of imidadeprid in the
acetamiprid striptast

Acknowledgements
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dresnhouse Porticulare.
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Cross-reactivity at 10 ng/ml|

New batch of neonics strip tests
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Cross-reactivity at 10 ng/ml

I A I A I A I A
C = k4 C C | ™ C C N C C =
|
T Mt |71 T | T T Te
\
Imidacloprid Acetamiprid Nitenpyram Water
I A | A I A I A
C = | G C 1 C C = C C | y
\
T T AR } T 14
|
Clothianidin Thiacloprid Thiamethoxam Water
Neonicotinoid Imidacloprid strip Acetamiprid strip
Imidacloprid ++ -
Acetamiprid ++ ++
Clothianidin ++ -
Thiacloprid ++ ++
Nitenpyram ++ -
Thiamethoxam + -
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Sensitivity

Dose response curves for imidacloprid and acetamiprid in ng/ml
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Extractio

" Cold tap w
" Hot tap we
" Boiling (ta
" Contamine

B 3 different
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Skimmia

[ | SUltabIe Ol Ticloprid.lmg/g

Imidacloprid 1.9 mg/kg

Weeds

Vit 3 3 /
Acetamiprid 0.27 mg/kg
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Screening of cut flowers

Cut flowers samples: 4 supermarkets and 2 florists
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Screening of cut flowers for neonicotinoids
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Screening of cut flowers for neonicotinoids

Species Source Imidacloprid | Acetamiprid Species Source Imidacloprid | Acetamiprid Species Source Imidacloprid | Acetamiprid
Aster Grower 1 " i Gladiolus Supermarket 2 - -- Fresia Florist 1 + .
Phloxes Supermarket 1 -- ++ .
Lily Supermarket 3 t + Alstromeria Florist 1 - -
Chrysanthemum |Supermarket 1 = = : .
Carnation Supermarket 3 ++ Carnations Floist 1 ) +
Germini Supermarket 1 -- T -
Chrysanthemum [Supermarket 3 + Chrysanthemum  [Florist 1 - »
Charmelia Supermarket 1 -- -- - -
Rose Supermarket 3 Phloxes Florist 2 ++ =
Carnation Supermarket 1 Arar -- Germini Supermarket 3 - -
Lily Florist 2 - -
Lily Supermarket 2 ++ - Sunflower Supermarket 4 - - .
Chrysanthemum [Florist 2 ++ o
Alstromeria Supermarket 2 -- -- Roses Supermarket 4 + ++ Carnation Florist 2 o .
Carnation Supermarket 2 + = Gladiolus Supermarket 4 = S Delphinium Florist 2 ++ +
Rose Supermarket 2 - - Chrysanthemum | Florist 1 ++ = Tanacium Florist 2 i i
Chrysanthemum JRIKILT Canteen ++ -
WAGENINGEN 29
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Conclusion

Dual LFD allows easy and fast detection of neonics

Detects all neonics at 10 ng/ml

Less sensitive for thiamethoxam

Sensitivity below 10

Differences between batches

Latest batch of LFDs perfect!

Detection of neonics in confirmed plant material (LC-MS/MS)

Sensitive quantification on xMAP platform

WAGENINGEN
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Future planning

" | C-MS/MS analysis of all cut flower samples
" Repeat screening with a new batch of LFDs

" Repeat screening with tap water extraction

" Further validation of the strip test

" Use greenhouse controlled plants
® True positive
® True negative
" Extend collaboration with Zhejiang University

WAGENINGEN
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NEONICOTINOIDS

Country-specific effects of
neonicotinoid pesticides on
honey bees and wild bees

B. A. Woodcock,'* J. M. Bullock,' R. F. Shore,” M. S. Heard,' M. G. Pereira,*

J. Redhead,' L. Ridding," H. Dean,' D. Sleep,” P. Henrys,” J. Peyton,' S. Hulmes,’
L. Hulmes,! M. Sarospataki,” C. Saure,* M. Edwards,” E. Genersch,®

S. Kniibe,” R. F. Pywell!

Neonicotinoid seed dressings have caused concern world-wide. We use large field
experiments to assess the effects of neonicotinoid-treated crops on three bee species
across three countries (Hungary, Germany, and the United Kingdom). Winter-sown oilseed
rape was grown commercially with either seed coatings containing neonicotinoids
(clothianidin or thiamethoxam) or no seed treatment (control). For honey bees, we found
both negative (Hungary and United Kingdom) and positive (Germany) effects during crop
flowering. In Hungary, negative effects on honey bees (associated with clothianidin)
persisted over winter and resulted in smaller colonies in the following spring (24% declines).
In wild bees (Bombus terrestris and Osmia bicornis), reproduction was negatively correlated
with neonicotinoid residues. These findings point to neonicotinoids causing a reduced capacity
of bee species to establish new populations in the year following exposure.

30th June 2017
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Field tests show
sustained
neonicotinoid
exposure
negatively
affects bees

Two studies show these widely
used insecticides reduce
reproductive success and
survival

JEREMY T_ KERR
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Neonicotinoid insecticides can serve as
inadvertent insect contraceptives

Lars Straub’, Laura Villamar-Bouza'3, Selina Bruckner!,

Panuwan Chantawannakul*, Laurent Gauthier®,

Kitiphong Khongphinitbunjong*S, Gina Retschnig!, Aline Troxler!,
Beatriz Vidondo?, Peter Neumann'*5” and Geoffrey R. Williams*>

Ynstitute of Bee Health, Vetsuisse Faculty, University of Bem, Ber, Switzerland

2\fe'terinaqr Public Health Institute, Vetsuisse Faculty, University of Bem, Bem, Switzerland
“Environmental Science Department, University of Koblenz-Landau, Landau, Germany

“Bee Protection Laboratory (BeeP), Department of Biology, Faculty of Science, Chiang Mai University,
Chiang Mai, Thailand

Sﬂ.gmscope, Swiss Bee Research Centre, Bern, Switzerland

“School of Science, Mae Fah Luang University, Chiang Rai, Thailand

“Department of Zoology and Entomology, University of Pretoria, Pretoria, South Africa

() LS, 0000-0002-2091-1499

There is clear evidence for sublethal effects of neonicotinoid insecticides
on non-target ecosystem service-providing insects. However, their possible
impact on male insect reproduction is currently unknown, despite the key
role of sex. Here, we show that two neonicotinoids (4.5 ppb thiamethoxam
and 1.5ppb clothianidin) significantly reduce the reproductive capacity of
male honeybees (drones), Apis mellifera. Drones were obtained from colonies
exposed to the neonicotinoid insecticides or controls, and subsequently main-
tained in laboratory cages until they reached sexual maturity. While no
significant effects were observed for male teneral (newly emerged adult) body
mass and sperm quantity, the data clearly showed reduced drone lifespan, as
well as reduced sperm viability (percentage living versus dead) and living
sperm quantity by 39%. Our results demonstrate for the first time that neonico-
tinoid insecticides can negatively affect male insect reproductive capacity, and
provide a possible mechanistic explanation for managed honeybee queen failure
and wild insect pollinator decline. The widespread prophylactic use of neonicot-
inoids may have previously overlooked inadvertent contraceptive effects on
non-target insects, thereby limiting conservation efforts.
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