3. CONTENTS
3.1. Introduction

Over the last decades, the incidence of gestational diabetes (GD) is increasing and currently one
in seven births is affected by GD. This is a significant public health concern, as GD is associated
with dramatic adverse consequences, including preeclampsia; birth complications, cesarean
delivery, as well as long-term risk of type 2 diabetes, obesity, and cardiovascular disease for both
the mother and child?. Thus, it is critical to identify alternative root causes of GD3. Given the
compelling evidences already available between exposure to phenolic compounds with T2D* and
the extensive exposure of pregnant women to these chemicals, this study aims to evaluate the

levels of these chemicals in pregnant women with and without GD.

3.2. Procedure
3.2.1. Sampling

This study was approved by the Ethics Committee of Centro Hospitalar do Baixo Vouga (in which
Aveiro Hospital is included) and by the Portuguese National Data Protection Agency. Samples
from 45 pregnant women were collected. From these women, morning spot urine samples were
collected during the first consultation of the 1% trimester. An aliquot of each sample was

transported to CMES in cool conditions and preserved at -20°C until analysis.

3.2.2. Chemical analysis

At CMES, levels of triclosan, triclocarban, parabens (methyl, ethyl, propyl, butyl), benzophenones
2-OH-4-MeO-BP (BP-3); 2,4-diOH-BP (BP-1); 2,2'-diOH-4-MeO-BP (BP-8); 2,2',4,4'-tetraOH-BP
(BP-2); 4-OH-BP) and bisphenols (BPA, BPB, BPC, BPF, BPS, BPZ, BPAF, TBBPA) were quantified in
urine samples. The target compounds were analyzed following the protocol described by Kunisue
et al (2010)° after some modifications and optimization by the team members (see LaMer
2017/18 report). Briefly, 50 L of Internal Standards (ISs) Mixture was added to each sample
after being hydrolised with B-glucuronidase/aryl-sulfatase for 16h at 37°C. Afterwards, cold
methanol, ultrapure water and ammonia solution (5% NH4OH) were added. The samples were
then loaded into a pre-conditioned OASIS MAX cartridge (MTBE, Methanol and ultrapure water).
Prior to elution with formic acid:MTBE:methanol = 0.2: 3: 7 (v/v/v), the cartridges were washed
with 5% NH4OH, 5% NH4OH in methanol, Milli-Q-water: methanol = 0.2: 6: 4 (v/v/v) and

afterwards completely dried for 15 min. The eluted target compounds were evaporated to



dryness under nitrogen flux and re-dissolved with acetonitile and 50 pL of mixture of naproxen-
13¢,ds and ketoprofen-3C,ds (20 ng/mL each) was added. The samples were preserved in amber
LC glass vials at 4°C and before injection into the LC-MS/MS, Milli-Q water was added to a final

volume of ImL.

The internal standard (ISs) mixture contains 100 ng/mL of Triclosan-*Cs, 20 ng/mL of

Triclocarban-13Cs, 20 ng/mL of Methyl paraben-3Cs and 20 ng/mL of Butyl paraben-13Cg).

The activity of B-glucuronidase/aryl-sulfatase was 290 units per mL of urine. The solution was
prepared twice a week by adding 4.7 ml of 1.0 mol/L ammonium acetate; 5.3 mL of 1.0 mol/L
acetic acid and 50 pL of B-glucuronidase/aryl-sulfatase solution (116,000 units/mL). The crude
mixture of B-glucuronidase/sulfatase from Helix pomatia (Type HP-2, aqueous solution, 116,000
units/mL glucuronidase and 1020 units/mL sulfatase) was purchased from Sigma-Aldrich (St.
Louis, MO, USA); (G7017).

3.4. Results

Of the 19 compounds analyzed, five were not detected in any sample being always bellow their
respective detection limit (Triclocarban, Bisphenols AF, B, C and Z). Overall, it was possible to
detect at least two EDCs in each sample, with an average of 6.4 compounds per sample. The
most frequent compounds were Bisphenol-F and Methylparaben, detected in 97.8% of the
samples, followed by Benzophenone-1 and Ethylparaben detected in 93.3 and 91.1% of the

samples (Figure 1).
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Figure 1. Percentage of detection of each EDC in all the urine samples analyzed (n=45).

Generally, the highest levels were associated with benzophenone-3 (12.9 ng/ug creatinine),
methylparaben (3.4 ng/ug creatinine) and triclosan (1.1 ng/ug creatinine). Of the parabens, and

as expected, methylparaben was the one with the highest concentrations (Figure 2).
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Figure 2. Boxplot summarizing the values of parabens and antimicrobilas (left panel) and
bisphenols (right panel) detected in the analyzed urine samples.

As for the antimicrobials only triclosan was detected with values ranging from <MDL (3.91x10*
ng/ug creatinine) up to 1.1 ng/ug creatinine. In what concerns the benzophenon UV filters,

benzophenone-1 was detected in 93.3% of the samples with values ranging between 3.91x10*



ng/ug creatinine and 1.1 ng/ug creatinine and benzophenon-3 was detected in 73.3% of the

samples with one sample registering values as high as 12.85 ng/ug creatinine.

Of the bisphenols, interestingly, BPA was not the most prevalent compound nor the one that

registered the highest concentrations. In fact, it was detected in 40% of the samples with an

average value of 0.0071 ng/ug creatinine whereas its substitute BPF was detected in 97.8% of

the samples with an average value of 0.0186 ng/ug creatinine.

3.5. Future perspectives

Clinical data from all the patients is now being computed and analyzed. The obtained results

from the chemical analysis will be analyzed by means of multivariate statistics and correlated

with clinical data. Sampling continues in order to obtain a more robust data set.
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