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Common neonicotinoids
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Lethal and
Sublethal
Impacts

» Lethal Concentration
for 50% death or LC5(
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TABLE 3 Toxicological profiles of the neonicotinoids and nicotine®

Mammal® Bird’ Fish®
Acute oral® NOAEL? Acute oral LCso
Compound LDs (mg/kg) (mg/kg/day) Carcinogen® LDs;(mg/kg) (ppm)
Neonicotinoids
Acetamiprid 182 7.1 No 180 =100
Clothianidin = 5000 0.8 No >2000 =100
(£)-Dinotefuran 2400 127 No =2000 =40
Imidacloprid 450 5.7 No 31 211
Nitenpyram 1628 —— — =2250 > 1000
LEt h al Nithiazine 300 . 2 — 150
Thiacloprid 640 1.2 Yes 49 31
I m p a ctS Thiamethoxam 1563 0.6 Yes 1552 =100
Nicotinoid
(—)-Nicotine 50-60 — — Toxic 4

"Data from References 9, 15

. 25-30.

bDermal LDsy values of neonicotinoids are 2000 to > 5000 mg/kg (rat) except for (—)-nicotine 50 mg/kg (rabbit).
“Average data for male and female rats with sex difference less than twofold.

INo-observed-adverse-effect-level (NOAEL) for chronic toxicity studies in rats. This value also applies to all adverse effects
in chronic toxicity studies with mice and dogs.

*Thiacloprid gives thyroid and uterine tumors in rats and ovary tumors in mice. Thiamethoxam gives hepatocellular adenomas
and carcinomas in male and female mice. They are considered to be likely human carcinogens.

fJapancse or bobwhite quail.
2Rainbow trout or carp.

Tomizawa and Casida 2005



Acute Studies

fish
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Acute Studies fish age

Z ebrafish Banle
rerio
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(to be con-
tinued)
Fathead Pimephales
minnow promelas

Common carp  Cypvinus carpio

Shee pshead

minnow

Cyprinadon
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1GST in brain and liver

Wang et al. (2018b)
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Acute studies amphibians
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Missing species

» Majority of studies on rainbow trout, carp, zebrafish, fathead
mIiNnNoOws.

* Missing game species (walleye, northern pike, etc.)
* One aquaculture species of yellow perch
* Limited studies on amphibians



Acipenser fulvescens

Catostomus commersonii

Pimephales promelas

Micropterus salmoides

Pomoxis annularis



Commercial formulations vs active

ingredients

Toxicological

Commercial Name Active ingredient Concentration Formulation claasification
Actara Tiametoxam 250 g-kg™! WG 11}
p A Provado Imidacloprid 200 gL SC 1}
e g A Mospilan Acetamiprid 725 gkg' WG i
== Dinno Dinotefuran 200 gkg™! SG Vv

WG: dispersible granules; SC: concentrated suspension;

)

SG: Soluble granules; lll: Moderately toxic; V: Unlikely to cause acute damage.



Levels found in great lakes region
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Ground Water

levels
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Take aways

* Fish and amphibian's similar toxic
levels

*No life stage is consistently more or
less sensitive

* 100 mg/L or ppm

* Many lethal effects at concentrations
higher than environmentally relevant

* Not all neonicotinoids have been
studied equally
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Chronic Studies
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Chronic Studies amphibians
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Take aways

» Chronic exposure more sensitive
to impacts

*0.7 to 10 mg/L or ppm

* Many lethal effects at
concentrations higher than
environmentally relevant

* Less chronic studies, no
transgenerational studies

 Laboratory Studies




Sublethal
Behavioral
iImpacts

* Locomotion
* Overall movement

* Prey capture
* Foraging success
e J-turn

* Predator avoidance
e C — start
 Latency response




Thiamethoxam Alters Neurobehavior of
Fathead Minnows
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Imidacloprid Impact Ecologically Relevant
Behaviors of Fathead Minnow Larvae
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Sublethal physiological effects

THCP exposure induced oxidative stress, liver damage and the increases
of inflammation markers
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Sublethal Genetics/DNA impacts
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Fig. 2. Effect of imidacloprid on induction of DNA damage in C. dubia. Out-
comes, expressed as Tail Intensity, are from 400 nuclei for each concentration.
Data are presented as quartile box plot. Significant differences from negative
control were determined with Dunnett’s test (***p < 0.0001). Different letters
for significant differences (p < 0.05) among concentrations (pg/L) were used
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Sublethal Genetics/DNA impacts

* Imidacloprid induced oxidative stress and genotoxicity revealed
by downregulation of the immuno-antioxidant genes (TNF-a,
TLR-5, TLR-1, LYSC, LYSG, TGF-8, MYE, CXC, HSP90, and
SOD1. Rahman et al. 2023

* Imidacloprid altered the fish’s genetic integrity through the
occurrence of DNA damage. lturburu et al. (2018) and Alvim
and Martinez (2019)

* Down-regulation of immune-related genes was observed in C.
gariepinus upon exposure to Imidacloprid Abdel Rahman et al.,
2022a
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