N
N

N

HAL

open science

Characterization of environmental multi-exposure to
pesticides in pregnant women

Lucas Regnaut, Fabien Mercier, Barbara Le Bot, Cecile Chevrier, Nathalie

Bonvallot

» To cite this version:

Lucas Regnaut, Fabien Mercier, Barbara Le Bot, Cecile Chevrier, Nathalie Bonvallot. Characteriza-
tion of environmental multi-exposure to pesticides in pregnant women. ISES-ISTAQ 2019, Aug 2019,

Kaunas, Lithuania. hal-02436671

HAL Id: hal-02436671
https://univ-rennes.hal.science/hal-02436671
Submitted on 13 Jan 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://univ-rennes.hal.science/hal-02436671
https://hal.archives-ouvertes.fr

ISESISAQ 2019 1

CHARACTERIZATION OF ENVIRONMENTAL MULTI-EXPOSURE TO
PESTICIDES IN PREGNANT WOMEN

Lucas Regnaut !, Fabien Mercier 1, Barbara Le Bot !,
Cécile Chevrier 1, Nathalie Bonvallot 1*

lUniv Rennes, Inserm, EHESP, Irset (Institut de eeche en santé, environnement et travail) -
UMR_S 1085, F-35000 Rennes, France
"Corresponding email: nathalie.bonvallot@ehesp.fr

ABSTRACT

The objective was to develop a multi-residue apgida quantify different pesticides in urine from
pregnant women and to assess their determinamtspoisure. 244 urine samples from a mother-child
cohort were analyzed by UHPLC/QTOFMS after a sanppéparation step to look for 42 different
molecules. Bayesian statistical analyses were tsedudy the determinants of exposure to >10%
detected pesticides. Methylated organophosphor@i® (vere the most concentrated (600 pg/L).
Determinants of exposure were: location in ruralez@and proximity / presence of crops, diet, and
smoking status. Surprisingly, an inverse associdtietween the presence of potatoes or peas crops in
the town of residence and urinary metabolites oéfhyoids was found. Keywords: pesticide exposure,
biological monitoring, multiresidue.

1 INTRODUCTION

Pesticides are commonly used in agriculture andhaty result in human exposure. Biological
measurement for exposure characterization is istiagebecause it may consider all sources, bt it i
still challenging due to the biotransformation mamisms and the availability of small amounts of
sample requiring very sensitive methods. Duringdlsedecade, urinary measurement has been largely
used to study pesticide exposures but few cherfanalies were studied (mostly OPs and pyrethroids).
The objective was to develop a multi-residue angalys quantify different pesticides in urine and to
assess their determinants of exposure.

2 METHODS

2.1 Study population and data collection: ~ The population is issued from the mother-child PELEA
cohort, Brittany, France. 244 urine samples welecied in 2004 at the beginning of pregnancy.
Sociodemographic characteristics, home pesticides usnd dietary habits were collected by
questionnaires. Urban and rural areas, and presgnaed proximity to agricultural activities were
determined from location and geographical inforaragystems.

2.2 Multi-residue analyses: Pesticides were selected according to availabla dat agricultural
practices, uses recommendations, and analyticabkibity. Pesticides were analyzed by
UHPLC/HRMS after enzymatic hydrolysis followed bglid phase extraction (SPE) (Mercier et al.
2019).

2.3 Statistical analyses: Pesticide metabolites were grouped according toregarent compound or
family. Missing data were replaced by simple impiotes with the QRILC method (Wei et al. 2018).
Bayesian statistic was used to introduce uncestaintthe parameters (Monte Carlo Markov Chain, R
software). Well detected compounds (>60%) wereyaeal with a linear regression, whereas less well
detected compounds (>10-50%) were analyzed witlvgéstic regression with a binary variable
detected/ non-detected.
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3 RESULTS

3.1 Pesticides quantification: 27 pesticides or metabolites were detected in pamel 18 were
sufficiently detected (>10%) to be used in statedtanalyses. The most frequently detected pesscid
are OP compounds, pyrethroids and aryloxyphenoxypnates (detected >70%). Prochloraz,
bromoxynil, cyfluthrin, diazinon and procymidone neeless detected (10-30%). Other specific
compounds were only detected to a very limited réx{@.3<10%): chlorprophame, imidacloprid,
carbendazime, quizalofop-p-ethyl, parent compouoidsertain OPs, and 2-phenylphenol. Lastly,
acetochlor and its metabolite 2-methyl-6-ethyla@)idimethoate, linuron and isoproturon metabglites
iprodione, a pyrimicarbe metabolite, and carbofysaanol were never detected.

3.2 Determinants of exposure: Diet: Cereal and dairy products intake may be consideed
determinants of OP pesticides. Surprisingly, sisdllfconsumers have urinary concentrations of
aryloxyphenoxypropionates about twice as low ase¢hsho do notUrbanization and proximity to
crops: women living in rural areas have higher urinargaentrations of bromoxynil as those living in
urban areas. The presence of vegetable crops @ Badius of the residence or cereal crops in the
town of residence may also be considered as detants of OP pesticides. An inverse association
between the presence of potatoes and peas crdps town of residence and urinary metabolites of
pyrethroids was foundmoking status has been identified as a determinant afrdia exposure.

4 DISCUSSION AND CONCLUSION

Pesticide metabolites that are not routinely messum urine were characterized. For proximity to

crops, the results were consistent with other direkescribed (Gunier et al. 2011, Chevrier et@L4).

For diet, fruits and vegetables have not been famd determinant of OP pesticides, contrary to the
literature (van den Dries et al. 2018). The sunpgigesult for pyrethroids may be explained by the

multitude of existing uses other than for agrictdtybiocides). Finally, smoking status might be

consistent with the presence of diazinon in tobdeaves (Rahman et al. 2012). Strength of thisystud

is the multiresidue analysis including an enzymatydrolysis allowing to measure more pesticide

forms. The limitation concerns the use of a sirgglet urine sample, although dietary habits areucagt

on a longer period and agricultural activities nsapcern different temporality.
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