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The project examined the health and reproduction of 
402 hares and compared the results pesticide loads 
and with studies from other European countries. 
The most frequently detected pesticides in pelt were 
tebuconazole (fungicide), boscalid (fungicide), and 
prosulfocarb (herbicide). 
The most frequently detected pesticides in urine 
were the herbicide glyphosate, its metabolite AMPA. 

Miljøstyrelsen / Pesticider/ 
Eksponering af harer for 
pesticider i agerlandet - et 
pilotprojekt. 2025. Hakme et al
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CHEMINOVA Foto: Tiki Media / TV2   GRINDSTED
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Kortlægning: Lasse Skou Andersen, Sebastian Gjerding. Bo Elkjær, Morten Wulff, Anton Geist, Dagbladet Information

Kort med drikkevand og kortlagt pesticider, alle typer

Drinking water
pesticides, all
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”Poison free" campaign v/Danmarks Naturfredningsforening
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• 14 days organic

• 16 persons fra 5 families

• 95 measurements af 6 pesticides morning urine

http://www.dn.dk/media/19723/resultater_undersoegelse.pdf
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Percentage of samples from 12 of the most commonly consumed food groups set for the year 2022 
in Europe complying with legislation on pesticide residue levels
LOQ, limit of quantification; MRL, maximum residue level.
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Percentage of monitoring sites with threshold exceedances of pesticides in 
surface waters, rivers, lakes and groundwater in European countries 2017-2022

9Pesticides and Health Oct 2025 Lisbeth E. Knudsen



DRINKING WATER
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Levels of pyrethroid biomarker 3-PBA in urine (µg/L) of children
and adults in countries included in the HBM4EU Aligned Studies 
on pyrethroids, 2014-2021

The figure shows the p95 (95th percentile) values of pyrethroid biomarker 3-phenoxybenzoic acid (3-PBA) in the urine (µg/L) of children (6-12 years) (left) and adults (right), sampled as part of the HBM4EU aligned studies on pyrethroids between 2014 and 2021. The biomarker 3-PBA represents a proxy for total exposure to pyrethroids. For children, the studies 
covered Belgium, Cyprus, France, Israel, Slovenia, and the Netherlands. For adults, the studies included France, Germany, Iceland, Israel and Switzerland. The horizontal red lines represent different Tier 1 (more conservative) guidance values proposed for pyrethroids. The solid red lines represent a Tier 1 guidance value derived in Aylward et al. (2018) for persons above 6 years of age 
based on biomonitoring equivalents (BEs): concentrations of a biomarker of exposure consistent with an existing external exposure guidance value or reference toxicity value. The dashed red lines represent the Tier 1 HBM guidance values (HBM-GVs) derived in Tarazona et al. (2022) for both children and adults as part of the HBM4EU project. These were based on an internationally 

accepted health-based guidance value, the Acceptable Daily Intake (ADI), and reflect the level of exposure below which no risk for adverse health effects is expected, based on available knowledge. When using the Tier 2 values proposed in the same study (not shown in the chart), levels of exposure are below but still close to the acceptability threshold, particularly for children.
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Shekhar et al 
Toxicology Reports 13 
(2024)
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Shekhar et al Toxicology Reports 13 (2024)
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• Key Findings on Pesticides 

Glyphosate: In 2015, IARC classified glyphosate as a probable carcinogen (Gro
up 2A) based on limited evidence of carcinogenicity in humans and sufficient e
vidence in animals for the carcinogenicity of glyphosate. This classification has l
ed to significant public health discussions and regulatory scrutiny.

Malathion and Diazinon: Both of these organophosphate insecticides have als
o been classified as probable carcinogens (Group 2A). Evidence suggests that
they may be linked to non-
Hodgkin lymphoma and other cancers based on agricultural exposure studie

Tetrachlorvinphos and Parathion: These pesticides are classified as possibly c
arcinogenic to humans (Group 2B), indicating that there is some evidence of c
arcinogenicity in animals but limited evidence in humans
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Shekhar
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Glyphosate

Glyphosat (C3H8NO5P)

AMPA (CH6NO3P)

18Pesticides and Health Oct 2025 Lisbeth E. Knudsen



R. Mesnage et al. / Food and Chemical Toxicology 84 (2015) 
133e153
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Toksikological effect ved low dose – Endocrine disruption

20

ADI = 0,5 mg/kg/day (based on NOAEL 50 mg/kg/dag)

R. Mesnage et al. / Food and Chemical Toxicology 84 (2015) 133e153
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Advserse health effects of pyrethoids

CASE: Cypermethrin

• Synthetic insekticid 

• Food primary source

• Measured in urine

• Irritant

• Neurotoxic

• Reproductive toxicity
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Tebuconazole, fungicide

• Tebuconazole is classified as h
aving moderate acute toxicity,
with potential risks to human
health, particularly regarding
reproductive effects.
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Organophosphates

CASE: Chlorpyrifos, insecticide

• Neurotoxic, Endocrine disrutor, passes 
placenta 

• High urinary concentration

• Imported from outside EU
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Chlorothanonil

• The pesticide chlorothalonil, 
which has been sold in Denmark 
in the period from 1982 to 2000.

• Chlorothalonil has been approved 
for use as a fungicide in wheat, 
potatoes, peas, onions, leeks, 
blackcurrants, currants and 
strawberries in the open field, as 
well as cucumbers and ornamental 
plants in the open field and in 
greenhouses.

• Chlorothanonil is found in blood.
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✓ Increasing in concentration in environmental

✓ TFA concentrations are orders of magnitude higher than other PFAS

✓ TFA’s persistence and ongoing emissions = levels increasing irreversibly?

✓ Human Health Relevance ?

Trifluoroacetic Acid

Environ. Sci. Technol. 2024, 58, 19925−19935
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Analytical method

✓ Contamination!

✓ Interference

✓ But LC-MS/MS Method has Transition m/z 113 – 69 
and m/z 113 to 19 

✓ Modified from 
✓ Norén E, et al. Journal of Exposure Science and Environmental Epidemiology 

2020;30(4):756-767.

SCIEX QTRAP 7500

Analytical: Gemini C18 (150 x 2.1 mm, 3 μm) Phenomenex
Delay: Two Luna Omega PS C18 (50 x 3 mm, 3 μm) + Venusil HILIC 
(100 x 2.1 mm, 3 μm) Phenomenex
Mobile phase A: 0.5% acetic acid + 10mM ammonium acetate 
Mobile phase B: 90:10 Acetonitrile:A
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Muir et al https://doi.org/10.1021/acs.estlett.5c00678
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Shekhar
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Environment vs Health
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