
NEUROSOME: First training event Heraklion, Crete, May 2019
1H2020-MSCA-ITN-2017   GA - 766251

This project has received funding from the European Union’s H2020 Framework Programme under grant agreement No - GA - 766251

Agneta A. Runkel1,2, Janja Snoj Tratnik1,2, Darja Mazej1, Milena 
Horvat1,2

NEUROSOME 
Exploring The Neurological Exposome

Exposure to Endocrine Disruptors

Urinary PHTHALATE metabolite concentrations in the 
Slovenian GENERAL POPULATION

1 Jožef Stefan Institute, Jamova cesta 39, 1000 Ljubljana, Slovenia
2Jožef Stefan International Postgraduate School, Jamova cesta 39, 1000 Ljubljana, Slovenia



NEUROSOME: First training event Heraklion, Crete, May 2019
2H2020-MSCA-ITN-2017   GA - 766251

Overview

https://www.vectorstock.com/royalty-free-
vector/man-with-question-mark-flat-icon-
pictogram-vector-4920218

https://www.babymed.com/phthalate-
exposure-and-childrens-health

Rstudio, package raster, getdata() function
http://www.food-plastics.com/

https://innolectinc.com/growing-teams-executive-coaching/critical-team-meetings/future-road-
ahead-with-question-mark/
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Properties
• Polar compounds (carboxyl group)
• Lipophilic
• Low volatility
• colorless, odorless liquids
• Owes properties mainly to the 

length of alkyl chain and the kind 
of alcohol used

• Do not bind to plastics

• Esters of phthalic acid

• Long chain phthalates (LCP) -> plasticizers
PVC, soft plastics

• Short chain phthalates (SCP) -> solvents, 
additives
Personal care products, persticides, 
paints….

ENDOCRINE DISRUPTERS

CAN MIGRATE INTO FOOD

What are phthalates and why are they of CONCERN?
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The METABOLIC pathway of selected phthalate parent 
compounds

Parent compound Primary metabolite Secondary metabolite

Di(2-ethylhexyl)phthalate 
(DEHP) Mono(2-ethylhexyl)phthalate 

(MEHP)

Mono(2-ethyl-5-
hydroxyhexyl) phthalate

(5OH-MEHP)
Mono(2-ethyl-5-oxohexyl) 

phthalate
(5oxo-MEHP)

Diethyl phthalate (DEP) Monoethyl phthalate (MEP)
Butyl-benzyl phthalate 

(BBzP)
Monobenzyl phthalate 

(MBzP)

Di-iso-butyl phthalate (DiBP) Monoisobutyl phthalate 
(MiBP)

Di-n-butyl phthalate (DnBP) Monobutyl phthalate (MnBP)

5oxo-
MEHP

MiBP

MEH
P

5OH-
MEHP

MEP MBzP

MnBP
https://pubchem.ncbi.nlm.nih.gov/

Ingestio
n

• Parent 
compound

hydrolysis • Primary 
metabolite 

oxidation • Seconda  
metabolit
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Ingestion
Inhalatio
n

Transfusion

https://www.medicalnewstoday.com/articles/318984.php

https://www.amazon.co.uk/Make-up-
Sets/b?ie=UTF8&node=3014170031

https://www.toolnut.com/power-tools/new-power-tools/milwaukee-
49-16-28ps-switch-tank-4-gallon-sprayer-tank-assembly.html

https://pubchem.ncbi
.nlm.nih.gov/compou
nd/diethyl_phthalate
#section=2D-
Structure

https://www.rayflexgroup.co.uk/pvc-strip-rolls/blue-transparent-pvc.html

https://www.zgonc.at/pvc-3-wege-kugelhahn-50-mm.html

https://www.alibaba.com/product-detail/wooden-vinyl-
flooring-pvc-plank-LVT_60453390981.html

http://corporatemonks.com/growth-of-fast-food-industry-in-india-is-
good-or-bad/

https://en.wikipedia.org/wiki/Food

https://sfenvironment.org/which-plastics-are-recyclable-
in-sf

https://nagelpilzinfo.com/amiada-tabletten-gegen-nagelpilz/

https://pubchem.ncbi.nlm.nih.
gov/compound/dehp#section
=Structures

http://storytelling.swp.de/vier-generationen-unter-einem-dach/

Absorption

https://m.carolina.com/teacher-resources/Interactive/developing-and-analyzing-urine-samples-as-a-model-of-kidney-function/tr41615.tr

EXPOSURE to phthalates
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URINARY phthalate concentrations in 
Slovenia
Metabolite Median (µg/L) Range (µg/L)

M C F M C F

MEHP 3.60 2.66 4.64 0.5 - 52 0.3 - 48 0.6 - 33
5OH-MEHP 18.2 29.6 26.4 3.3 - 216 8.3 - 291 3.7 - 173
5oxo-MEHP 9.95 18.4 13.4 2.1 - 103 5 - 270 2.7 - 75
MEP 50.2 39.0 39.7 4.8 - 1442 7.7 - 3175 7.7 - 1858
MBzP 5.50 8.64 5.96 1 - 43 1.4 - 199 1 - 58
MiBP 38.0 61.4 47.3 10.2 - 198 18 - 403 12 - 472
MnBP 25.3 36.7 29.4 4.8 - 2956 12.1 - 242 5.1 - 326

Mothers n = 155 (30-
52)
Children n = 172 (6-
12)
Fathers n = 71 (30-
70)

M = mothers C = children F = fathers
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DESCRIPTIVE statistics

Age groups

C: 6 – 7 y-olds have sign. higher DEHP metabolite levels than 
8 – 12 y-olds

M: 30 -37 y-olds have sign. higher DEHP metabolite levels 
than 38 -52 y-olds

F: 30 – 38 y-olds have sign. higher DEHP metabolite levels 
than 39 – 53 y-olds

M

ME
HP

5OH-
MEHP 5oxo-MEHP M

EP MBzP MiBP MnBP

C

ME
HP

5OH-
MEHP 5oxo-MEHP M

EP MBzP MiBP MnBP

F

ME
HP

5OH-
MEHP 5oxo-MEHP ME

P MBzP MiBP MnBP

RURA
LURBA
N

DEHP: higher in rural areas in all populations
DEP: higher in rural areas in all populations
BBzP: higher in rural areas in all populations
DiBP: higher in urban areas in all populations
DnBP: higher in urban areas in all populations

Children
Fathers
Mothers
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SIGNIFICANT correlations
Metabolite M C F
MEHP

5OH-MEHP

5oxo-MEHP

MEP

MBzP

MiBP

MnBP

Sport‘s bottles refilling of non-
reuable plastic bottles Frozen food
oil/solvent contact canned food/fast 
food food stored in plastic containers
educational level fragrances m2 
of living hazelnut spread PVC mouth 
wash food heated in plastic make 
up /nail polish/ lotions age of building 
age of car time spent outside cider ice 
cream smoking

-

-

-

-

-

-

--

--

-
-

-

- -

--

-
-
-
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What comes NEXT?

Preliminary results have to be tested for confounding using linear
regression modeling.

From the metabolite concentrations we will calculate the intake dose
using known excretion factors.
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Thank you 
for your 
attention

https://www.tollebild.com/bilden/chemicals-too-many-foods-meme-97.html
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