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Outline



 Chemicals that interfere with normal hormone action

 Mostly man –made chemicals (pesticides, flame retardants, plastic 

additives, cosmetics, personal care products)

 Suspected to be associated with :

 altered reproductive function in males and females

 increased incidence of breast cancer

 abnormal growth patterns and neurodevelopmental delays in children

 changes in immune function

Introduction EDCs

Source: WHO



Food, dust, water

Inhalation

Skin

Transfer from pregnant women to developing fetus or child (placenta 

and breast milk)

Vulnerable populations

effect of exposures to EDCs may not become evident until later in life.

Exposure to EDC



Background



1. Obesity & diabetes

2. Female

reproduction

3. Male reproduction

4. Hormone senitive

cancer

5. Prostate cancer

6. Thyroid

7. Neurodev & 

neuroendocrine 

system









Background

Exposure to endocrine disrupting chemicals (EDC) during fetal 

development and puberty plays a role in the increased incidences of 

reproductive diseases, endocrine-related cancers, behavioural and 

learning problems

Rationale & objectives



• Analytical method development for EDC determination in placenta 

samples

• Study the association between placental EDC levels and birth

parameters in the newborns (birth weight, gestational age)

• Study the association between placental EDC levels and 

biochemical parameters in the newborn

• Study the association between placental EDC levels and molecular

parameters in the newborn

Objectives



Target compounds

 
 
 

Methylparaben (MP) 

 
Ethylparaben (EP) 

 
Propyl paraben (PP) 

 
 

 
Butylparaben (BP) 

 

 
 

Bisphenol A (BPA) 

 

 
Bisphenol B (BPB) 

 
 

Bisphenol F (BPF)  
Bisphenol S (BPS) 

 
Nonylphenol (NP) 

 
Octylphenol (OP) 

 

4 parabens

4 bisphenols

2 alkylphenols



Samples

UPLC MS/MS

Methods



In Environage birth cohort:

1800 mother-child pairs included and recruitment is ongoing

ENVIRonmental Influence on AGEing: early in life exposures affect life 

long health of the newborn

Investigate consequences on molecular as well as clinical level

Methods-Sample origin



ENVIRONAGE birth cohort

Janssen et al., 2017



• No reference material

→spiked samples

• Avoid external contamination

→PP tubes, procedural blanks

Method development issues



+ isotopically labeled internal 

standards

Vortex mixing

Liquid-liquid extraction with tert-

butyl dimethyl ether/hexane 

(50/50)

Centrifugation

Evaporation of supernatant

Reconstitution in H2O/MeOH

Column: Acquity BEH C18 (2.1 

x 100mm, i.d. 1.7µm)

MS: Xevo-TQ triple quadrupole: 

ESI-

Gradient elution at 0.4 ml/min 

using 0.1% NH4OH in water and 

in acetonitrile

Sample preparation Mass spectrometry

Results-analytical method development

Ref: Van Overmeire et al., J. Chrom B (2019)



 Linearity :linear range from 0.5-50 ng g-1

 Selectivity

 Precision

At 3 QC levels (0.5-5 and 25 ng g-1) 

Rsd below 20%

 Recovery values within 15 %

of spiked concentration)

 Matrix effect (matrix matched

Calibration, labeled IS)

 Sensitivity

Results :method validation parameters



Results -concentrations in human placenta 

samples (n = 71)



Results-Detection (and quantification) rate 

(n= 71)



compound Mean

ng g-1)

Median

(ng g-1)

Det. 

freq/Quant 

.freq *(%)

Country 

(sample 

number)

LOQ

(ng g-1)

Range

(ng g-1)

Reference

MeP 2.6

7.6

8.2

4.3

1.6

5.9

6.5

4.4

96/94

90/90

100/90

87/33

100/42

11/11

Spain (50)

Spain (10)

Spain (10)

Spain (15)

Spain (12)

Belgium (71)

0.1

0.3

0..3

0.3

0.06

0.2

0.2-10

0.8-16.1

1.0-16.8

0.5-1.5

1.2-11.8

0.5-7.1

[Jiménez-Diaz, 2011]

[Vela-Soria, 2014]

[Vela-Soria, 2015]

[Vela-Soria, 2017]

[Valle-Sistac, 2016]

This study

EtP 0.8

1.0

0.4

0.7

66/40

10/10

20/10

67/40

75/58

86/65

Spain (50)

Spain (10)

Spain(10)

Spain (15)

Spain (12)

Belgium (71)

0.2

0.3

0.3

0.4

0.02

0.5

0.2-5.3

0.7

1.6

0.5-2.2

0.1-0.6

0.5-4.5

[Jiménez-Diaz, 2011]

[Vela-Soria, 2014]

[Vela-Soria, 2015]

Vela-Soria, 2017]

[Valle-Sistac, 2016]

This study

PrP 0.6

1.8

1.6

2.2

0.5

1.9

0.9

1.0

90/90

60/40

60/60

100/0

92/42

10/8

Spain (50)

Spain (10)

Spain (10)

Spain (15)

Spain (12)

Belgium (71)

0.2

0.3

0.3

0.3

0.01

0.4

0.2-2.2

0.5-2.9

0.4-3.4

0.1-1.3

0.5-9.1

[Jiménez-Diaz, 2011]

[Vela-Soria, 2014]

[Vela-Soria, 2015]

Vela-Soria, 2017]

[Valle-Sistac, 2016]

This study

BuP 0.4 0.5 16/8

10/0

10/0

0/0

100/75

20/1

Spain (50)

Spain (10)

Spain (10)

Spain (15)

Spain (12)

Belgium (71)

0.2

0.4

0.3

0.4

0.02

0.4

0.2-0.6

0.0-0.9

[Jiménez-Diaz, 2011]

[Vela-Soria, 2014]

[Vela-Soria, 2015]

Vela-Soria, 2017]

[Valle-Sistac, 2016]

This study

Comparison with other studies-parabens



compound Mean

ng g-1)

Median

(ng g-1)

Det. 

freq/Quant 

.freq *(%)

Country 

(sample 

number)

LOQ

(ng g-1)

Range

(ng g-1)

Reference

BPA -

9.1

4.1

0.6

0.7

-

8.7

3.5

0.5

0.4

35/35

50/30

86/86

82

49/25

Spain (49)

Spain (10)

Canada (21)

Korea (257)

Belgium (71)

0.5

0.3

O.8

0.4

1.1-22.2

4.2-14.5

1.0-7.8

Below LOD-53

0.5-3.9

[Jiménez-Diaz, 2010]

[Vela-Soria, 2015]

[Zhang, 2011]

[lee, 2018]

This study

Comparison with other studies-bisphenol

A



• Study the determinants important in the establishment of EDC 

levels in placenta (parental smoking, education, BMI, season of 

delivery, parity..)

• Study the association between placental EDC levels and birth

parameters in the newborns (birthweight, gestational age)

• Study the association between placental EDC levels and 

biochemical parameters in the newborn (measurements of following

agents in cord blood:IL-6, homocysteine, vitamin D, estrogen, 

thyroid hormones (TSH, FT3, FT4)

• Study the association between placental EDC levels and molecular

parameters in the newborn

Next steps



• Sensitive analytical method was developed

• Endocrine disrupting chemicals (EDC) could be  quantified in 

human placenta samples 

• The major compounds found were parabens and bisphenols

• Highest concentration levels for methyl- and propylparaben and 

highest quantification frequency for octylphenol and ethylparaben

• Bisphenol A and bisphenol S both detected and quantified 

• Enlarging the number of samples will enable to correlate EDC 

levels in placenta with health outcomes of the born children

Conclusions and perspectives
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