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Imidacloprid



Lethal and 
Sublethal 
Impacts

• Lethal Concentration 
for 50% death or LC50

• Growth and 
development – wet 
mass and length

Chen et al. 
2019



Lethal 
Impacts

Tomizawa and Casida 2005



Acute Studies 
fish

Strouhova et al. 2023 



Acute Studies fish age 
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Acute studies amphibians

Strouhova et al. 2023 



Missing species

• Majority of studies on rainbow trout, carp, zebrafish, fathead 
minnows. 

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





Commercial formulations vs active 
ingredients 



Levels found in great lakes region

Hladik et al. 
2014

Morrissey et al., 
2015



Ground Water 
levels 

Bradford et al. 
2018



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 



Half-life

• 28 to 75 + days in water
• 100’s of days in soil



Chronic Studies 
fish

Strouhova et al. 2023 



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 
impacts

• Locomotion
• Overall movement

• Prey capture
• Foraging success
• J - turn

• Predator avoidance
• C – start
• Latency response



Thiamethoxam Alters Neurobehavior of 
Fathead Minnows

Victoria et al . 2022



Imidacloprid Impact Ecologically Relevant
Behaviors of Fathead Minnow Larvae

Jeninga et al. 2023



Thiamethoxam on the behavioral profile 
alteration in zebrafish

Yang et al. 2023



Sublethal physiological effects 
THCP exposure induced oxidative stress, liver damage and the increases 
of inflammation markers 

Z. Xie et al. 2022



Nugnes et al. 2023

Sublethal Genetics/DNA impacts  



Sublethal Genetics/DNA impacts  

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

•  Imidacloprid altered the fish’s genetic integrity through the 
occurrence of DNA damage. Iturburu 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



Mixtures

Yang et al. 2021
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