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Crohn’s disease

CROHN'’S

Il HAUTE
Il INTERMEDIAIRE
BASSE

Chronic intestinal disease affecting the
various segments of the digestive tract, from
the mouth to the anus. It is one of the
chronic inflammatory bowel diseases (IBD).

10 million cases of IBD worldwide. Incidence
has been rising in Eastern Europe over the
past 30 years.

M 150,000 cases in France in 2014.
23% increase in incidence over 12 years

(1988-1999) in northern France.




Disease 1ncidence 1n the study area

EDIMAD

Only registry in France and the biggest worldwide
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Cluster 5 (Bolbec)
Population: 195489
Surface: 1377 km*

Nombre de communes: 156

Center RR: 0,00 ‘ : ! 1y: Cluster 2 (Cambrai)
. 5 Population: 295750
Surface: 1378 km?
Nombre de communes: 172

The register covers 6 million people (9.1% of
the French population) and 19,266 cases
were registered up to 2014.

Center RR: 2,04

Cluster 9 (Peronne)
Population: 54397
A Surface: 737 km?*
Cluster 3 (Rouen) Nombre de communes: 116
Population: 258680 Center RR: 0,00
Surface: 159 km?
Nombre de communes: 16
Center RR: 0,50

Gender- and age-adjusted isotonic spatial clusters (1990-2014) identified by the METRICS team
(Evaluation des technologies de sante et des pratiques medicales - URL 2694)




Etiology of the disease

- > Unknown etiology: the disease is partly genetic, and
e Manyindications are linked to environmental factors.

A review article on environmental factors linked to Crohn's disease
highlights the lack of studies on soil pollution, and makes recommendations
such as "follow the leads currently identified - in particular metals and
endocrine disruptors; explore soil contamination... “

(Tenailleau et al., 2020).




Ingestion of soil particules

Contact with soil

SEARRRRRRRLLY

Inhalation of soil particules



Objectif of the study

[ |
What is the soil quality in the disease clusters?
Are there characteristic edaphic profiles for clusters?
C Do they lead to the formulation of an etiological hypothesis?
Integrated soil characterization to identify

pollutants and their spatial distribution.




Analyzed pollutants in soil
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Targeted research

Existing studies in
other matrices related
to CD?

Factors associated

with CD? Presence in soil?

Affecting CD (etiology or Connects to the Considered in this

Fact . Existing i il Stud iginalit
actor ST environment xisting in soils udy originality Sl

Heavy metals Soil contaminants Major pollutant Conventional
Assigned to the high

occurrence of MC
(Abdallah et al., 2023)

Smoking
Pesticides Soil contaminants Major pollutant Conventional

High antibiotic intake in Found in manure and

childhood causes high risk wastewater
(Ungaro et al., 2014)

Antibiotics New soil threat Emerging pollutant




Environmental factors

Associated with the disease

High consumption of
antibiotics during childhood

Antibiotics
(Carbonnel et al., 2009)
Contribution of oral
contraceptives and
Hormones hormonal additives to the

risk of disease onset

(Ananthakrishnan et al., 2013)

Human contaminants

Non-steroidal anti-
inflammatory drugs and
paracetamol can exacerbate
disease symptoms

(Forrest et al., 2004)

Found in the soil

Present in soils of animal
and human origin, in
wastewater, sludge
spreading, manure in
agricultural soils.

Targeted compounds
Sulfadiazine
Roxithromycine

Penicillin G

17B-estradiol

17a-estradiol
Estrone
Estriol
17a-ethinylestradiol
Testosterone

Progesterone

Paracetamol

Carbamazepine

Bisphenol A




Experimental protocol

Infumon Technolognes

Double extraction Liquid chromatography-mass

Soil preparation QUEChERS SPE spectrometry analysis

Quick, easy, cheap, effective, Solid Phase Extraction (LC-MS/MS)

rugged, and safe (Salvia, 2015)
’/ . i




Sampling campaigns
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17B-estradiol
Estriol

17a- ethinylestradiol
17a-estradiol
Estrone
Bisphénol A
Progestérone
Testostérone
Paracétamol
Carbamazépine
Pénicilline G
Roxithromycine
Sulfadiazine

Detectability of emerging pollutants in 240 samples

100

Sites <LOQ  m Outliers

Detectables

Detectability of emerging pollutants 1n soil

150




Concentration of emerging pollutants 1n soil

Study area Literature
Range Mean + SD Range Mean + SD Reference
Sulfadiazine <LO0Q - 0,47 0,13+0,11 <L0Q-0,12 _ (Salvia et al. 2012)
Roxithromycine <LOQ- 3,14 0,67 £ 0,64 _ _ _
Penicillin G <LOQ - 0,66 0,20+ 0,11 . . .
Carbamazepine 0,01-4,22 0,74 £ 0,63 <LOQ - 7,00 . (Aznar et al., 2014)
Paracetamol 0,17 - 46,30 2,47 £ 5,30 <LOQ - 0,5 _ (Aznar et al., 2014)
Testosterone <LOQ - 1,02 0,11+0,14 <LOQ - 0,99 0,09+0,17 (Yang et al., 2021)
Progesterone 0,14 - 6,58 1,53+1,20 <LOQ - 12,50 0,74 £ 1,25 (Yang et al., 2021)
Bisphenol A 0,66 - 357,96 18,20 + 35,03 <LOQ - 166,00 . (Xu et al., 2021)
Estrone <LOQ-0,54 0,04 £ 0,06 <LOQ - 9,89 0,53+0,91 (Yang et al., 2021)
17a-estradiol <LOQ - 3,28 0,27 £0,43 _ 8,00+ 0,90 (Dutta et al., 2012)
17a- ethinylestradiol <LOQ-47,16 2,43 £5,71 <LO0Q - 2,33 0,06 £0,17 (Yang et al., 2021)
Estriol <L0Q - 1,20 0,25+ 0,16 <LOQ - 6,26 0,35 +0,96 (Yang et al., 2021)
17B-estradiol <LOQ - 29,39 5,71+7,32 <LOQ - 3,46 0,18 £ 0,39 (Yang et al., 2021)




Hormones 1n different land cover
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Discussion

From an environmental perspective

From an environmental health perspective




Perspective

From an environmental perspective

* Expand soil characterization and target
more pollutants, such as additional
pesticides and PFAS.

* Study the DNA of sail

From an environmental health perspective
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