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- Overview N Introduction ~
 Two preclinical studies of correlation of pesticides and metabolic and Parkinson The exposome concept has led to the toxicological assessment of pollutant mixtures. To understand consequences of chronic dietary exposure to pesticide
diseases cocktails on Parkinson and metabolic diseases, 2 preclinical studies were performed with mice exposed to the individual admissible daily intake (ADI) of
. Mice exposed to pesticides mixtures at admissible daily intake (ADI) dlffe_re_nt pestlc_ldes In mlxt_ure for 20 or 27 Weeks_. The |mpact_ of pest|C|_des may depend on the blotr_ansformatlon of each one that could be altered When
_ _ _ - pesticides are in combination. Thus, the characterization of residues (active substance and its metabolites) would not only support exposure but also provide
* UHPLC-HRMS analyses of urine samples, using MS/MS and ion mobility a better insight of the observed effects. However, in a context of low-dose exposure and in the absence of commercial standards, detecting, identifying, and
der or-ahd-aguantification-of-pesticides-metabolites-withiwithe adare —guantifying-metabolites-is-challenging /
\/ W, \J L/ W A WA U/ W, \J \J \J \ (A NI \J v \ v V \J U/ _/ \TA U/ \ | lvll lv-
- Experimental Designs N Material and Method N
* Study of pesticides metabolism with metabolic diseases [1]: Samples UHPLC-ESI- Biomarkers Data Processing Identification Quantification
Cocktall effect of 4 pesticides: boscalid, cyhalothrin, imazalil & thiabendazole -7, HRJ\/ -~
2 diets : Western Diet (WD) enriched with fat and sugar vs Chow Diet (CD) o ) ' i S "'I'W((,y"& '
Mice unexposed or exposed to the ADI or 10 times ADI of each pesticide in each diet Q =N | - T . 07
Collection of urine after 20 weeks of exposure »g— f | 7%
« Study of pesticides metabolism with Parkinson disease [2]: o
Cocktail effect of 6 pesticides: boscalid, captan, chlorpyrifos, thiacloprid, thiophanate methyl & Dilute and shoot: UHPLC (Elute): Hypersyl C18 Suspect screening: MetabScape® 2024: MS/MS: in house DB or [M+H]* or [M-H]" MS
Zlram | | | | urine samples diluted HRMS (TIMS-ToF-flex): Parent pesticides Intensity 1500counts online DBs or MetFrag signal
Mouse model (M83) expressing human alphasynuclein (M33T -/-) that recapitulates neuronal lesions proportionally with m/z 80-800 Phase | metabolites Am/z 5ppm TIMS: 1/K, 0,45-1,45 Validation with QC
Mice unexposed or exposed to the ADI of each pesticide in each diet osmolality ESI Pos/Neg Phase Il metabolites mSigma <500 V.s/cm? samples
\_ Collection of urine after 27 weeks of exposure ) \ TIMS: ramp 100ms GraphPad Prism 1022  /
- Metabolites Annotation & ldentification N Results N
. Example of level 1 identification: Study of pesticides metabolism high/low fat diet: Study of pesticides metabolism with/without neuronal lesions:
« Annotated exposure biomarkers « Annotated exposure biomarkers
_ EE I ST S - — =
] 3478 ~ Imazali B , °”0 9 ~ _ e
Hmf/'.osz | 4,154 3‘2.;,.5 auacronice 1| abed nCOcace vanolglocuronide | e ?%@\ poscall hydrory 1| abedg é:_}oﬂ O- Thiophanatemethyl Parent [ 1 | abedg 7 R
] 342.0285 W on o
_ 34201072 344.0266 Y. - % =y ox_on " o
. Cl &2 = N e =, iabendazole 5-hydrox o) - ° iophanatemet w "
M ﬂlm m boscali = ‘“ % = % Boscalid-5-hydroxy sulfate 1 ab,c,dg ﬁc. ;IZcSron(ijde oo 2 bl oﬁoﬁ\@ Boscalid-5-hydroxy sulfate 1 a,b,c,d,g ) c. ;-IrllJcSrhonide hyl 2 pete )= = N%%:é;%w
N CI ) \Ni/ iabendazole roxy + N N C:) \N./ iophanatemet —H:% A N%Oi OJ\‘
= | - Boscalid parent 1 ab.cdg O -srLTIfa?e fasole Shvarey 2 bt :;Sfy@[ﬁf@ Boscalid 5-hydroxy 1 ab,cdg C. -l::/ldrgzy Oanaloghli/elz sulfate 3 belo " G s
1- C1gH11CIaN0, M, 1-, 341.0254 A N ‘ . i
] e < g Cyhalothrine | el o _ o P o _ -
1_ ; S| o | | g e | o e |
Isotopicf 3430297 (d) ;T:(?Sr)g/:;:c'd e d: MS/I\EI)SEStandard ’ v d: MS/I\F/)ISgstandard ! v
pattern - In house - : : - : :
| DB * Quantification of exposure biomarkers « Quantification of exposure biomarkers
T 34,0257 = E% Boscalid Boscalid Boscalid 4 hllmazahlil | C)I/halothr.idne Thi;l]aecrlldazole Thiabendazole Boscalid 5hydroxy Boscalid Boscalid Chlorpyrifos 3,5,6- Thiophanate 'rr]hidopharglte n|1ethyl Thiophanate methyl
5 ,5, | 5hydroxy parent 5hydroxy : |.co:| or:)[? tiny-l J ucturi;)r:!te | y rO)%/ 5hydroxy sulfate glucuronide 5hydroxy 5hydroxy trichloro-2-pyridinol methyl Parent yaroxy Ifatna ogue glucuronide
Zooooggycuronide 25000 10000+ sulfate Izggiizyoiidzno R zsoog-ucumnI ’ 10000 15000- 15000- sulfate 1.0- 2500 2500 o 1.0-
Example of level 2 annotation: oo 20000- 00007 20000- 10000- |]l_| 06- 2000- I% 2000- o8-
MS, 6.0min, #2162-2180 (a) no standard for RT 1000007 10000- " 2000 100004 " 5000~ 0:4— 1000~ . 1000 0:4—
295,9804 (d) No standard for MSMS 50000 c000 10000+ 000 § § § l 5000 @ 5000+ o § § . . o § §
: (e) No MSMS in online DBs N N B . o S N g§§¥§ N ‘ \ g £ ' g £
(b) EXp. XN BGOER NSNS S DGR DGR NSNS g Lo g RS g RS w RNRORS g Lo i RO w LSOO
HRMS | MSMS go@ 020»0 $§0«9 020»0 4120\9 020»0 &3 4120\’0 020@ ﬁo& 020@ i%’& 020«9 @v \:\%,bv \&r i%,bv é\v iq;bv g\v i@ oV \&,\v i% s s@ i\q’%\? g\v i&v
296.9842 thiabendazole WD: western diet CD: control diet '
297/0611 5 _ : . _ : . WT: wild type M83: A53T mutated
_ : WD ADI: western diet + pesticides ADI CD ADI: control diet + pesticides ADI e . _ .
l m 5-hydroxy suliate WD 10ADI: western diet + pesticides CD 10ADI: control diet + pesticides WT ADI: wild type + pesticides ADI RAO?D'AI‘DI' ASST mutated + pesticides
N N 10xADI 10xADI
0 \ ﬁ \ y
N W
1- C1oHeN30452, M, 1-, 295.9805 /S\o NH > T T o7 .
Ho : - Conclusions 2
(;)5 — UHPLC-ESI-TIMS-ToF analyses allowed the detection and quantification of pesticides metabolites at admissible daily intake exposure doses. ldentifications
i::f:;i U@J\Q Metfrag were enhanced by the use of ion mobility. Each pesticide of the high/low fat diet has at least one detected exposure biomarker. They all displayed a diet effect
! RN on the amounts of exposure biomarkers. Interestingly, metabolites and parent compounds were found higher with control diet than western diet. Captan,
e s \ 1 thiacloprid and ziram exposure biomarkers were not detected in urines of mouse mutated or not on A53T gene to recapitulate neuronal lesions of the
g Ssesassssasens y Parkinson disease. Other exposure biomarkers of boscalid and thiophanate methyl didn't displayed clear concentration differences between the two animal
: _/
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