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Gestational diabetes and exposure to endocrine
disrupting chemicals

Ana Catarina Sousa, PhD (Aveiro University,
Portugal)

The prevalence of metabolic disorders such as diabetes is
sharply increasing, with over 60 million people affected in
Europe'. Traditionally, the increasing incidence of diabetes
(in particular Type 2 diabetes-T2D) was mainly attributed to
lifestyle factors, including diet and obesity’. However,
emerging evidence  suggests that
contaminants, particularly endocrine disrupting chemicals

environmental

(EDCs) may also play an important role’. In fact, according
to the Endocrine Society” there is enough evidence to suggest
that some EDCs act as diabetogens. Up to date, there is
already an important body of research conceming the
associations between EDCs exposure and diabetes,
particularly T2D", although some studies on type 1 also
disclosed a positive association with the exposure with
EDCs’. Despite the growing number of evidences
associating diabetes with EDCs exposure few studies have
addressed gestational diabetes (GD). The incidence of GD
has also increased in the past decades, and currently one in
seven births is affected by GD°. This is a significant public
health concem, 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
GD".

Given the compelling evidences already available between
exposure to phenolic compounds with T2D* and the
extensive exposure of pregnant women to these chemicals,
we intend to study the levels of these chemicals in pregnant
women from Portugal with and without GD. This study was
approved by the Ethics Committee of Aveiro Hospital and
by the Portuguese National Data Protection Agency.
Recruitment started in January 2019 and is still ongoing. The
results here presented correspond to the first samples
analyzed at CMES during February 2019 under the LaMer
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project.
Levels of triclosan, triclocarban,
parabens (methyl, ethyl, propyl, butyl),

benzophenones  (2-OH-4-MeO-BP
(BP-3);  24-diOH-BP  (BP-1),
2,2'diOH-4-MeO-BP (BP-8);

2,2' 4 A-tetraOH-BP (BP-2);
4-OH-BP) and bisphenols (BPA,
BPB, BPC, BPF, BPS, BPZ, BPAF,
TBBPA) were quantified in morning
spot urine samples from GD women
(n=27) and from pregnant women
without GD (n=10). The target
compounds were analyzed following
the protocol described by Kunisue et al (2010)° after some
modifications.

Of the 19 compounds analyzed, seven were not detected
in any sample being always bellow their respective detection
limit (Triclocarban, Benzophenone-2, Bisphenols AF, B, C
and Z and TBBPA). Overall, it was possible to detect at
least three EDCs in each sample, with an average of 7.3
compounds per sample. The most frequent compounds were
Benzophenone-1 and Ethylparaben, detected in 100% of the
samples, followed by Bisphenol-F and Methylparaben,
detected in 96.2 and 92.3% of the samples (Figure 1).

Generally, the highest levels were associated with
benzophenone-3 (average= 89.8 ngmL™"), methylparaben
(59.6 ngmL") and triclosan (27.9 ng.mL"). Of the parabens,
and as expected, methylparaben was the one with the highest
concentrations (Figure 2). As for the antimicrobials only
triclosan was detected with values ranging from <MDL
(0.15 ngmL™) up to 440 ngmL". In what concems the
benzophenon UV filters, benzophenone-1 was detected in all
the samples with values ranging between 0.02 and 192
ngmL" and benzophenon-3 was detected in 85% of the
samples with one sample registering values as high as 2300
ng.mL'l.

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 42.6% of the
samples with an average value of 2.62 ngmL" whereas its
substitute BPF was detected in 96.2% of the samples with an
average value of 4.95 ngmL".

This preliminary data set will be complemented with
further analysis that will be performed at CMES during 2019
fiscal year.
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Bu-paraben

Figure 1. Percentage of detection of each EDC in all the urine samples analyzed.
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Figure 2. Boxplot summarizing the values of parabens detected in the analyzed urine samples.
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Fine structures of coastal ocean fronts, formation
mechanisms at Northem South China Sea and Seto
Inland sea

Rui Shi, PhD (State Key Laboratory of Tropical
Oceanography, South China Sea Institute of

Oceanology, Chinese Academy of Sciences, Guangzhou,

China)

Recent research suggests that the coastal fronts have
significant influences on the oceanic and atmospheric
environment, such as the transport of materials and the water
circulation. There are several kinds of costal fronts in the
Northern South China Sea (NSCS) and Seto Inland Sea
(SIS) of Japan. The physical characteristics of these fronts
could be different and their environmental impacts still needs
to be further studied. The support of LaMer project to this
research is expected to make further understanding into the
fine structure of coastal fronts and their environmental
impacts at both NSCS and SIS. It combines the recent
research progress from the ongoing project of National
Natural Science Foundation of China (NSFC) (2017-2020)
and a finished JSPS KAKENHI (22106002).

During my stay at CMES, 1 revisited the historical
hydrological observation results of coastal fronts in the SIS in
2012 along with Prof. Xinyu Guo. We also analyzed the
recent observation results of winter thermal front at NSCS in
2017 and 2018. In the revisiting of the radiosonde
observations in the SIS, we found the influence of tidal front
on the structure of MABL is clearly demonstrated(Fig. 1a).
The shipboard measurements of water temperature agree
well with the observation of CTDs (Fig.1b). As air mass

enters the frontal region, the entire boundary layer was
quickly cooled down, forming a more stabilized and stronger
stratification internal boundary layer (IBL) overlapped on the
cold SST area (Fig. 1c ). In this IBL, the surface wind speed
reduced from near 4 m s to 1 m s, the mixing ratio
dropped from 17 g kg 'to 14 g kg " and the virtual potential
temperature decreased about 2 K. The IBL disappears
quickly over the warm water region and the mixed layer
re-develops to a higher height of 100 m. It must be noted that
the variation of IBL structure could be closely related to the
diffusion of the coastal pollutants as demonstrated by the
studies at the northern American coast. Before I leave
Matsuyama, we finish an outline for a research article about
the dynamical mechanism of the formation and evaluation of
this IBL.

Another work during my stay is to revise our research
article submitted to the JGR-Atmospheres. This study
initiates by two reports from Xisha Island and Hainan
Meteorological Service. In the first report from the resident at
Xisha Island, an unusual sea level rising about 40 cm was
observed in Aug 2010. It caused regional harmful effects to
the island ecosystem. It was found later that this unusual sea
level rising was caused by a large, strong anti-cyclonic eddy
which maintained through the summer. In the second report
from Hainan Meteorological Service, a strong monthly mean
rainfall was observed by the meteorological radar at the same
time, besides an abrupt annual change was confirmed
between 2010 and 2011. In 2010, the radar data showed a
strong and wide echo band off the southem coastline of
Hainan at night. However, in 2011, such offshore echo band
was observed much weaker and narrower at night. These
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Figure 1. (a) Sea surface temperature (SST) along the cruise tracks of R/V ISANA on 26 July 2012, (b) sea water temperature (°C) observed by CTD and
shipboard sensor, and (c) Cross-sectional plots in the vertical and cruise tracks direction for radiosonde observation on 26 July 2012 showing virtual
potential temperature (shaded color, K) and wind speed (contours, m s '). Gray lines in (c) show the top of boundary layer.
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two reports indicate a possible regional air-sea interaction
process behind these two observation facts.

In the beginning of this study, it was hypothesized that the
unusual anti-cyclonic eddy was the major reason for the
change of costal rainfall at night. Therefore, the response of
overlying atmospheric environment to the anti-cyclonic eddy
in 2010 was examined using the daily ERA-interim and
radiosonde data. However, the results show that there is little
change in the convective available potential energy (CAPE)
during August 2010 and 2011 at Hainan. Therefore, the
extremely strong anti-cyclonic eddy does not have significant
imprint in the troposphere and coastal rainfall as we thought
and discussed in other studies at the mid-latitude area.

Then, we noticed that the change in atmospheric
circulation does not only adjust the wet status of atmosphere
but also modulate the coastal upwelling system at Hainan.
Some studies have shown that the coastal upwelling is
closely related to the sea and land breezes which have
potential influences on the diurnal cycle of rainfall at coastal
area. The modulation of the surface wind convergence by the
upwelling may be the major reason for the variation in the
diurnal cycle of rainfall, and this modulation has been further
examined using numerical simulations.

The sensitivity experiments by the WRF simulations
shows that the warm sea surface due to weak upwelling
produces a stronger land breeze and surface convergence
over the sea, ultimately leading to an intensification of
rainfall off the southem coast of Hainan at night (Fig. 2).
Although direct convection forcing by warm SST anomalies
could increase rainfall intensity, the surface convergence
induced by sea or land breeze is a more important process to
be considered, especially for the noctural rain off the
coastline of a tropical island. More information on this topic
could be found in Shi et al. (2019).

Reference:

Shi, R., Cai, Q., Dong, L., Guo, X., Wang, D. (2019):
Response of the diumal cycle of summer rainfall to
large-scale circulation and coastal upwelling at Hainan,

South China, Joumal of Geophysical Research:
Atmospheres, 124(4), 3702-3725, DO
10.1029/2018JD029528.
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Figure 2. Schematic summary of Shi et al. 2019
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Prenatal exposure to bisphenol A alters hepatic lipid
profile of rat offspring

Hoa Thanh Nguyen, PhD ({L*#5% - S{HARATERRY
o EA=Y)

With support from the Lamer Overseas Academic
Research for Young Scientists Grant 2018, 1 had an
opportunity to visit Dr. Kannan Lab in Wadsworth Center,
New York State Department of Health, Albany, New York,
USA from June 11 to 29, 2018. At the lab, I had leamt to
perform bisphenol A (BPA) analysis and lipidomics study in
liver samples of rat offspring prenatally exposure to BPA.

Many studies have shown that BPA causes multiple
adverse effects such as alteration of mammary gland
development, sexual maturation, immune system function,
and behaviors, and on glucose homeostasis and insulin
sensitivity. However, knowledge is still limited on the
mechanism of transgenerational actions of BPA. In our
previous study, we treated pregnant Wistar rats with low (50
ng/kg bw/day), high (5,000 pgkg bw/day) doses of BPA or
17B-estradiol (E2, 50 pg/kgbw/day) on the embryonic day 4
to 18, and investigated the effects on the liver transcriptome
of postnatal offspring. Our results showed that prenatal
exposure to BPA changed expressions of multiple lipid
homeostasis related genes. It suggested that BPA has effects
on lipid profiles in both male and female pups. Therefore, the
aim of this project to clarify the fatty acid (FA), cholesterol
ester (CE), and triglyceride (TG) profile in the rats using an
ABSciex TripleTOF® 6600 high-resolution QTOF mass
spectrometer coupled with a high performance liquid
chromatography (HPLC) system. BPA concentration in the
liver of dam and offspring were measured with a HPLC
interfaced with an electrospray tandem mass spectrometer
(ESI-MS/MS).
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The BPA analysis results showed that only a trace level of
BPA (2.6 ng/g wet wt) was detected in the liver sample from
the dam exposed to the higher dose of BPA (5000ug/kg/day).
BPA was detected below the LOQ (0.5 ng/g wet wt) in the

QTOF system were searched against the lipid database using
MS-Dial. The data is being analyzed. Our plan is to integrate
all transcriptomics, proteomics, and lipidomics to develop the
adverse outcome pathway of prenatal BPA exposure.

liver samples of all PND21 and PND60 offspring. This
suggests that BPA exposure in offspring from dams was
transient and mostly terminated at PND21.

Targeted lipidomics confirmed the alterations of prenatal

BPA

BPA exposure on lipid profiles of offspring (Fig. 1). FAs
were induced in both PND21 females and males. CEs were
induced in PND21 females (only high dose of BPA). The
results suggested accumulation of lipid droplets. However,
TGs were decreased in PND21 rats. Most of these alterations
were attenuated in PND60 rats and not found in FO rats.

Integrated with the changes in gene expression data, we
suggested that BPA altered lipid profile of females through
both metabolism and biosynthesis pathways (Fig. 2a).
However, effects of BPA on lipid profile of males mainly

through metabolism pathway (Fig. 2b).

To reveal the comprehensive mechanism of lipid
homeostasis responded to prenatal BPA exposure, we further
performed untargeted lipidomics. The raw spectra from the
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Figure 1. Changes in lipid components in rat offspring prenatally exposed
to BPA.
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Figure 2. Changes in mRNA levels of gene related to lipid metabolism in (a) female and (b) male rat offspring prenatally exposed to BPA.
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PAMS 2019 ke

Haiyan Yang (CRZEREETHFRIZTRHETRIERRE 2 )

The Pacific-Asian Marginal Seas (PAMS) Meeting in 2019
was held in Kaohsiung city, Taiwan from March 19 to 22.
Kaohsiung is located in the southwestern coast of Taiwan
facing the Taiwan Strait and it is the third largest city in Taiwan.
The PAMS meeting is convened every 2 years, it was my
honor to take part in this meeting with my poster that was titled
“The Seasonal Variation of Nutrients Concentration within the
Mixed Layer in the Northwest Pacific”.

The ocean mixed layer is a vertically well-mixed layer in
density, temperature and salinity. The winter mixed layer depth
is usually regarded as the maximum over a year. We assumed
that without the influence of biochemical activities, the nutrients
concentration within winter mixed-layer does not change from
summer to winter if only vertical convection occurs. The
WODI13 (World Ocean Database 2013) data (nitrate,
phosphate and chlorophyll) was processed into 1°%1° grid point
and made annual, seasonal and monthly mean fields.
Combined with the climatological mixed layer depth (MLD)
from Argo data, the seasonal variation of nutrients
concentration within the winter mixed layer is examined in the
northwest Pacific. Compared with that in summer, the
depth-averaged concentration in winter significantly increased
in the Japan Sea and east of Japan, slightly increases in the area
around the Kuroshio and the Philippine Islands.

Based on the conservation equation of nutrient within the
mixed layer, the processes influencing the variation of mean
nutrient concentration within the winter mixed-layer such as the
horizontal transport, the entrainment at the base of the mixed
layer, and the biochemical processes are evaluated. Given the
time and spatial restriction of the observed data, the latter two
processes are roughly estimated by using the Ekman velocity
and chlorophyll concentration. In this way, the horizontal
transport can be attained. It is shown that the lateral transport of
nutrients does exist apparently in the Northwest Pacific
subtropical gyre (especially around the Kuroshio Extension),
which is similar to that in the North Atlantic.

The most confusing point in my study is the mixed layer
depth. Many participants were not sure whether the depth is
constant in all study area and the winter mixed layer depth is
also applied to summer. In addition, because of the limitation of
the observation data, the biochemical processes are calculated
roughly. The horizontal transport of nutrients is supposed to be
verified with the model data in the future.

I leamed more about the oceanic study and the presentation
skills in this meeting. I’d like to thank my supervisor Professor
Xinyu Guo who gave me lots of advice on my study. This is
my first time to participate in the international meeting, which
will stay in my memory forever.
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Figure 1.

Figure 2. Dome of Light, one of the largest glass artworks in the
world, which is designed by Italian artist Narcissus Quagliata. It has
become one of the symbol of Kaohisung city.
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