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The relationship between melamine and phthalate exposure and urinary
biomarkers of oxidative stress and renal injury in pregnant women

Chia-Fang Wu, PhD
Research Center for Environmental Medicine, Kaohsiung Medical University, Kaohsiung,
Taiwan

The melamine and phthalate are still ubiquitously present in our environment even after
two large deliberate food contamination scandals happened in 2008 and 2011. By using one
nationwide cohort of 2011 Taiwan food scandal, our research team found the significant
dose-response relationship of both urine melamine levels and DEHP exposure with
microalbuminuria in children, suggesting the interactive effect of these two common
environmental chemicals on early renal damage. To our best knowledge, no one has
explored this link in pregnant women. Thus, the aim of this study is to investigate the effect
of maternal melamine and phthalate exposure on markers of oxidative stress and early renal
damage among the pregnant women themselves. We used our established nationwide birth
cohort, named as Taiwan Maternal & Infant Cohort Study (TMICS), since October, 2012.
The pregnant women received routine pre-birth examinations in their 3 trimester (weeks
29 to 40). The urine sample was used for the measurement of melamine, 11 phthalate
metabolites, 8-0x0-2’-deoxyguanosine (8-OHdG) as oxidative stress markers, N-acetyl-b-
glucosaminidase (NAG) and microalbumin as early renal injury markers. We will continue
use this nationwide cohort to elucidate the association.
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Ten years progress in the Taiwan Birth Panel Study

Mei-Huei Chen, PhD
Institute of Population Health Sciences, National Health Research Institutes

The Taiwan Birth Panel Study (TBPS) is an ongoing cohort study that was conducted since
2004. The primary goals are to exam the low-level, prenatal or postnatal exposure and
genetic modification effect on the initiation and progress of “environmentally-related
childhood diseases”. The main health outcomes are focused on fetal and child growth,
neurodevelopment, behavior problems and atopic dermatitis as well as lung function. We
enrolled 486 mother-infant pairs at birth and subsequently followed children at age of 4,6
months and 1, 2, 3, 5, 7 and 9 years. Various environmental pollutants including cotinine,
heavy metals (as lead, manganese, and mercury), perfluoroalkyl substances, phthalate and
phenolic compounds had been measured. Our recent discovery focused on child health
before puberty. We found that the negative impact of prenatal prefluorooctyl sulfonate
(PFOS) on fetal growth diminished as children grow up to 8 years of age, and modest effect
of gender specific manner. There were trends noted between prenatal PFOS exposure and
decreasing lung function at age 9 of children with lower birth weight or allergy. While
similar effect on lung function was observed with concurrent exposure to phthalate, such as
mono-ethyl phthalate (MEP) at age 9. In addition, we found that concurrent MEP exposure
was associated with increment of body mass index (BMI) z-score and pediatric overweight
or obesity during pre-puberty stage, particularly in boys. With aforementioned studies we
conclude that prenatal environmental pollutants exposure could have long term impact on
children before puberty while the impact of concurrent exposure could not be ignored.

Further follow-up to explore the change of puberty development is warranted.
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New Trimester-specific Reference Ranges for Clinical Biochemical Tests
in Taiwanese Pregnant Women-Cohort of TMICS

Ming-Tsang Wu, MD, ScD, MOH

Director, Research Center for Environmental Medicine, Kaohsiung Medical University,

Kaohsiung, Taiwan

Professor, Department of Public Health, College of Health Sciences, Kaohsiung Medical
University, Kaohsiung, Taiwan.

Attending Physician, Department of Family Medicine, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan.

Director, Graduate Institute of Clinical Medicine, Kaohsiung Medical University,
Kaohsiung, Taiwan

Although most laboratories are well aware that pregnancy induces changes in normal
laboratory values, they rarely provide healthy reference intervals for pregnant women.
Without adequate reference intervals, there is an increased risk of missing important
changes due to pathological conditions and increased risk of erroneously interpreting
normal changes as a pathological. This study aims to establish reference intervals for
important biochemical parameters pregnant women in Taiwan during their third trimester
and from cord blood. We performed laboratory analysis of all blood samples provided by
the enrollees from Taiwan Maternal and Infant Birth Cohort Study (TMICS) during their
third trimesters and cord blood samples provided by them during delivery. Our reference
intervals were based on the 2.5 and 97.5" percentile of the data as the normal range. We
found that the normal values for many common hormones, especially estradiol,
progesterone, and testosterone, shift during pregnancy. In addition, and the table of
reference intervals of important parameters we present in this study can serve a quick

reference for clinicians caring for the pregnant woman and newborn infants.
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Maternal and children exposure to immunotoxic metals and atopic
disease status

Julie Shu-Li Wang, PhD
National Institute of Environmental Health Sciences, National Health Research Institutes

Early life exposure to certain metals, particularly for inorganic arsenic, have been found
associated with impaired immune function and decreased lung function in children. Using
birth cohort approach, we evaluated prenatal and childhood exposure to inorganic arsenic
and their associations with atopic diseases in a 15-year follow-up birth cohort study in
central Taiwan. Other metals were also evaluated on the association with cord blood IgE.

Children with any allergic symptom of dermatitis, asthma, or rhinitis tended to have higher
blood IgE as compared to the normal ones. Using Linear Mixed Model, Children with
total inorganic arsenic over the median in 2-11 years had significantly higher Odds Ratio
for allergic rhinitis aged 8-14 years than those below the median (OR= 2.72, 95%
Confidence interval, 1.21-5.69) adjusted for sex, parental allergy, breast feeding, ETS,
prenatal arsenic exposure, and postnatal phthalate exposure. The increased prenatal arsenic
exposure was associated with increased OR of asthma in children with parental allergy.
Children postnatal arsenic exposure was associated with allergic rhinitis disregarding
parental allergic status. Newborns of mothers with allergy had increased odds ratio of high
cord blood IgE (= 0.42 kU/L) when maternal urine metal concentration increased [Cd: OR
=2.92 (95% CI1 1.01 — 8.42); Cu: OR = 3.12 (95% CI1 1.10 — 8.87); Ni: OR =1.99 (95% CI
1.00 — 3.95); TI: OR = 2.58 (95% CI 1.08 — 6.18) for over the median as compared to the
lower group]. There appeared different mechanism and prevention strategies for the atopic

diseases.
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Birth Cohort Consortium of Asia (BiCCA): Current Children’s
Environmental Health Issues in Asia and Future Perspectives

Pau-Chung Chen, PhD

Director, Institute of Occupational Medicine and Industrial Hygiene, College of Public

Health, National Taiwan University

Environment is an important factor influencing children's health, not only at early life but
also may lead to adverse consequences on later health. However, children in Asia are facing
both traditional environmental hazards and new pediatric morbidities. A collaboration
platform of Asian birth cohort studies to promote children’s environmental health is
warranted. The Birth Cohort Consortium of Asia (BiCCA) was co-established in 2011 by
the principal investigators of three birth cohorts in Asia including the Taiwan Birth Panel
Study (TBPS), the Mothers and Children's Environmental Health Study (MOCEH), and the
Hokkaido Study on Environment and Children' Health (Hokkaido Study). The related
information to environmental exposure and health outcome from participating cohorts has
put on public. Up to date (October 2017), BiCCA includes 27 birth cohorts with
approximately 80,000-study subject that were conducted in 13 Asian countries. The
geographical distribution of the cohort studies is uneven and assessment tools are diverse.
Certain environmental neurotoxins have been identified; however, the exploration to critical
environmental issues is not comprehensive. Targeted research collaboration is warranted
and still ongoing. The BiCCA provide an information exchange platform for birth cohort in
Asian countries. Multidisciplinary collaboration and state-of-art technologies application
should initiate to identify specific regional environmental threats and improve the health of

children in Asia.
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Prenatal bisphenol A exposure and birth outcomes: a nationwide survey
by Taiwan Maternal and Infant Cohort Study (TMICS)

Mei- Lien Chen, PhD

Institute of Environmental and Occupational Health Sciences, College of Medicine,

National Yang Ming University, Taipei, Taiwan

Animal studies have suggested that in utero exposure to bisphenol A (BPA) may increase
the risk of pregnancy failure and embryonic death, impair growth, and low birth weight
among offspring. However, the associations between prenatal BPA exposure and birth
outcomes were inconsistent in several human cohort studies. Therefore, this study (Taiwan
Maternal and Infant Cohort Study, TMICs) investigated the exposure profile of BPA among
pregnant women in Taiwan and determined whether maternal BPA exposure influences
birth outcomes and reproductive indices. A total of 555 pregnant women were enrolled in
this study from 2012 to 2016. All participants completed a structured questionnaire and
their urine specimens were collected. The urinary concentrations of BPA in the third-
trimester were measured using the ultra-high performance liquid chromatography-
quadrupole time-of-flight mass spectrometry (UPLC-TOF/MS). An individual’s z-score of
birth weight, length, and head circumference were calculated using the mean and standard
deviation from the population. A log-transformed quantity of BPA was used and
incorporated into the generalized additive model (GAM)-penalized regression splines to
determine the non-linear effects on birth outcomes. A multivariable regression model was
employed to determine the effects of BPA exposure on birth outcomes and sex-specific
reproductive indices. The detection rate of BPA in maternal urine was 83.1% and the
geometric mean was 0.95 pg/g cre.. The high maternal BPA concentrations were observed
in northern (1.50 pg/g cre.) and southern (1.60 pg/g cre.) Taiwan. When the prenatal BPA
concentration increased by 1 log-transformed unit, the z score of head circumference
significantly decreased 0.05 (p value=0.03). Pregnant women in the group with BPA above
the median had a significantly high anogenital distance (AGD, posterior of penis to center
of anus distance, }=2.06 cm, p value=0.03) and anoscrotal distance (ASD, posterior of
scrotum to center of anus distance, f=2.84 cm, p value=0.01) comparing to group with BPA
lower than the median. This study demonstrated the BPA exposure profile of pregnant
women in Taiwan. The significant association between maternal BPA exposure and
anogenital distance should be considered.
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Characterization of phthalate exposure among pregnancy women in
Taiwan

Chia- Jung Hsieh, PhD

Department of Public Health, Tzu Chi University, Hualien, Taiwan

Phthalates are a group of high-production-volume synthetic chemicals with widespread
human exposure and harmful to infant’s health through women’s exposure during
pregnancy. The objective of this study is to characterize of phthalate exposure among
pregnancy women in Taiwan. In years 2012-2015, we conducted a birth cohort study named
the Taiwan Mother Infant Cohort Study (TMICs) in Taiwan. We had recruited study
population from 9 collaborative medical centers and/or hospitals located in northern, central,
southern, and eastern Taiwan. A total of 1676 pregnancy women were recruited in this study.
We only included participants if they contributed more than two urine samples and
completed the questionnaire. Spot urine samples were collected at each trimester, and levels
of eleven phthalate metabolites were measured by liquid chromatography tandem mass
spectrometry. We collected their behavior information about personal care products, food
consumption and food containers during pregnancy. The association between exposure-
related behaviors and urinary phthalate metabolites was assessed using GEE models. Levels
of several phthalate metabolites were significantly associated with the use of PCPs,
especially leave-on PCPs. The mono- ethyl phthalate (MEP) was significantly associations
with increasing frequencies of use of skin toners (11.7%; 95% ClI: 1.5%, 22.9%), lipsticks
(13.2%; 95% CI: 4.6%, 22.5%), essential oils (21.8%; 95% CI: 9.1%, 36.0%) and egg
consumption (24.7%; 95% CI: 2.7%, 51.3%). Additionally, the concentration of DEHP was
positively associated with use of plastic food containers (65.5%; 95% CI: 14.5%, 139.1%)
and dairy products (11.6%; 95% CI. 2.6%, 21.5%). These results indicate exposure-related
behaviors (use of personal care products, food consumption and food containers) were
associated with urinary phthalate metabolites. These finding can be utilized to prevent

pregnant women from excess exposures to phthalates to the future.
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Air Pollution during Pregnancy and Allergic Sensitization at Birth

Pei-Chen Lee, PhD
College of Health Technology, National Taipei University of Nursing and Health

Sciences, Taipei, Taiwan

The prevalence of childhood allergic diseases has been increased over the past two decades
in Taiwan. It has been suggested that environmental contaminants or exposures may
contribute to the disease aetiology. Cumulative studies have shown that air pollution
exposure during childhood is associated with the development of allergic diseases such as
asthma. However, little is known about whether air pollution during pregnancy may
influence fetal immune system. Here, by utilizing a prospective birth cohort study (the
Taiwan Maternal and Infant Cohort Study (TMICS)); we aimed to investigate whether
ambient air pollution exposure during pregnancy is associated with cord blood
immunoglobulin E (IgE) concentration — Th2 pathway to allergic asthma. The TMICS
recruited approximately 2000 mother—infant pairs in Taiwan and collected extensive
information including environmental exposure data, and maternal lifestyle during
pregnancy. Maternal specimens, including urine and blood during pregnancy, and cord
blood were also collected. We included 524 participants with cord blood IgE concentration
available into our final analysis. We used quantile-based Bayesian maximum entropy model
and land use regression model, to estimate trimesters and entire pregnancy ambient air
pollution exposures. Based on logistic regression models we estimated odds ratios (ORS)
and 95% confidence intervals (CIs) for increased IgE from air pollutant exposures during
pregnancy. In multi-pollutant model (i.e., model also adjusted for other pollutants), the first
trimester and whole pregnancy period, PM2.5 exposure remained positively associated with
elevated cord blood IgE concentration (IgE above 0.9 1U/ml, the odds ratio per PM2.5
interquartile range increased were 1.38, 95% CI1=0.98-1.95, and 1.40, 95% CI1=0.97-2.04,
respectively). Other pollutants were not associated with elevated cord blood IgE. This birth
cohort study suggests that PM2.5 exposure during pregnancy may influence fetal immune
system development, which may contribute to increased risk of developing allergic diseases
in childhood.
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Environmental metals and multiple organ dysfunction

Tsung-Lin Tsai, PhD
National Institute of Environmental Health Sciences, National Health Research Institutes

Metal may enter human body through different exposure routes due to it many uses in
diverse products. Although the general population might have lower exposure than
occupational workers, it has proved in recent studies that even middle or low exposure to
certain toxic metals may induce adverse effects on health or increase the risk of disease.
Thus it is important to investigate the exposure to toxic metal and the related multiple organ
dysfunction or chronic health effects in the general population. This cross-sectional study
investigated the association between exposure to metals (lead, cadmium, chromium or
mercury) and multiple organ dysfunction (diabetes, renal function or bone health) in adults
aged > 19 years from the Nutrition and Health Survey in Taiwan (2005-2008). Urinary
heavy metals and red blood cell mercury were measured by inductively coupled plasma-
mass spectrometry and cold vapor atomic absorption spectrometry respectively. After
potential confounders were well considered in statistical models, a significant association
between elevated red blood cell mercury and prevalence of type 2 diabetes was observed
(OR=1.64, 95% CI: 1.14-2.35). For every doubling of urinary chromium or lead, there was
a significant decrease in estimated glomerular filtration rate after adjusting for relative
factors (chromium: -5.99 mL/min/1.73 m2; lead: -6.61 mL/min/1.73 m2). Among
participants in the highest tertile of cadmium exposure, the estimated glomerular filtration
rate decreased with elevated urinary chromium or lead level, respectively. In addition, the
highest tertile of urinary lead levels was observed to positively associate with odds ratio of
osteopenia/osteoporosis (OR=2.30, 95% CI: 1.19—4.48) in the multivariable regression
analysis. This study found that elevated mercury level in red blood cells is significantly
associated with the prevalence of type 2 diabetes. A significant association between
chromium exposure and decreased renal function was observed. Moreover, the results also
demonstrated for the first time that co-exposure to chromium, lead and cadmium is probably
associated with a further decline in renal function assessed by glomerular filtration rate in
Taiwanese adults. Furthermore, the finding also supports that adults with higher urinary
lead levels may have increased risk of osteopenia/osteoporosis, particularly in women.
These findings indicate that the low level of multi-element exposure may associate with
harmful health effect in general population.
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Cohort Profile: The Taiwan Maternal and Infant Cohort Study
(TMICS) of phthalate exposure and health risk assessment
Chia-Fang Wu,! Hui-Ming Chen,*? Chien-We Sun,® Mei-Lien Chen,* Chia-Jung Hsieh,® Shu-Li Wang,3&7
Ming-Tsang Wu?:8:9:10

IResearch Center for Environmental Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan

2Department of Family Medicine and Occupational Medicine, Kaohsiung Chang-Gang Memorial Hospital,
Kaohsiung, Taiwan

3National Environmental Health Research Center, National Institute of Environmental Health Sciences,
National Health Research Institutes, Miaoli, Taiwan

“Institute of Environmental and Occupational Health Sciences, College of Medicine, National Yang Ming
University, Taipei, Taiwan

°Department of Public Health, Tzu Chi University, Kaohsiung, Taiwan

6School of Public Health, National Defense Medical Center, Taipei, Taiwan

"Department of Public Health, China Medical University, Taichung, Taiwan

8Department of Public Health, College of Health Sciences, Kaohsiung Medical University, Kaohsiung,
Taiwan

Department of Family Medicine, Kaohsiung Medical University Hospital, Kaohsiung Medical University,

Kaohsiung, Taiwan
YGraduate Institute of Clinical Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan

In 2011, news broke in Taiwan that phthalates, especially di-(2-ethylhexyl) phthalate
(DEHP), were deliberately added to a variety of foods commonly consumed by children
there. In response, epidemiologists from northern, central, southern and eastern Taiwan
established a birth cohort consortium and conducted a nationwide prospective birth cohort
study known as the Taiwan Maternal & Infant Cohort Study (TMICS) to investigate
environmental phthalate exposure and its effects on maternal and child health after this food
scandal. Between October 2012 and May 2015, 1631 pregnant women in their third
trimester from nine hospitals located in northern (n = 3), central (n = 3), southern (n = 2),
and eastern Taiwan (n = 1) were recruited, administered questionnaires, and asked to
provide blood samples and urine samples for the measurement of concentrations of eleven
phthalate metabolites. Subjects had a mean age (xSD) of 31.38 (£4.56) years. Later, the
male/female ratio of their newborns was found to be about 1: 1. The TMICS plans to follow-
up these children at age of three and afterwards. Additionally, although not the main goal
of this particular study, TMICS also plans to keep the urine and blood samples of these
mothers and children for subsequent measurement of concentrations of other environmental
contaminants, including organophosphate pesticides, nonylphenol, bisphenol A, heavy

metals, melamine and acrylamide, thereby increasing the value of this cohort.

40



=23 1 E(EFFEF FA LA FAFE AP LEEFAT

Yu-Ming Hsu?, Ying-Chi Du?, Chien-Cheng Huang?, Ching-Peng Chiu?, Mohamed EI-Shazly3#, Yu-Chuan
Huang®, Lung-Yao Wang?®, Tusty-Jiuan Hsieh'® and Ming-Tsang Wu?7#8

'Research Center for Environmental Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
2UYOUNG BIOMEDICAL CO., LTD., Taichung, Taiwan

3Department of Pharmacognosy and Natural Products Chemistry, Ain-Shams University, Cairo, Egypt
“Department of Pharmaceutical Biology, German University in Cairo, Egypt

SInstrument Center, National Defense Medical Center, Taipei City 11490, Taiwan

5Graduate Institute of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan

"Department of Public Health, Kaohsiung Medical University, Kaohsiung, Taiwan

8Department of Family Medicine, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan

FRALHRARALDE b FUEAFRZ T A ER BT L
FERBRES AR AR - ER 2 HAR GBS, —FX 4 LiBL L BEY
CHBEAT SRS E RO B PR R B RT FATRR B 4
FRIF KA @ it RS E Ao AR Rt
% Er ik v > AEGRE T - A §
g & TGt & YDOL 2 & * i v g KA M A o B A
WA SRR R s TR A ERINA R &

3 % P 28 & 7 (Tageteserecta) ¥ #r 5 B~ dicheE b it &4 > B4 i 1~ fo
EASEELEY c FR 2o B0 FEM WA Z  Byed AREpf
HEhLELr s king s ﬁ@ﬁoﬁ”iéﬁﬁ % L pens
R R RTAR FFE o Bt AR ¢ o A EEE T YDOL (R
R EAMEY) g LR TF RS %%#ﬁ# | A R T e (HK-2
cell line) %1% #& & #i2%  ¢h NF-kB enfhifia it fei 2 E o 2 ¢ > A5 4 444 YDOL
E - faPiE ® /e HPLC 2 UPLC A 47 &7 g * »t 8 s § % 40 b o0& 5(CL1-
6) -

E O A
oA ﬁ\ﬂ
S N o=
r 7
et gk»
7:: <

L
¥
A
—h
‘1
4

\

= 2

|

N

-
|
H

41



Chromatographic Analysis of YDO1 (Curcumin-lutein Complex) and
Evaluation of its Anti-inflammatory Activities in Human Renal Proximal

Tubular HK-2 cells
Yu-Ming Hsu?, Ying-Chi Du?, Chien-Cheng Huang?, Ching-Peng Chiu2, Mohamed EI-Shazly3#, Yu-Chuan
Huang®, Lung-Yao Wang?®, Tusty-Jiuan Hsieh'® and Ming-Tsang Wu7#8

'Research Center for Environmental Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan
2UYOUNG BIOMEDICAL CO., LTD., Taichung, Taiwan

3Department of Pharmacognosy and Natural Products Chemistry, Ain-Shams University, Cairo, Egypt
“Department of Pharmaceutical Biology, German University in Cairo, Egypt

SInstrument Center, National Defense Medical Center, Taipei City 11490, Taiwan

Graduate Institute of Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan

"Department of Public Health, Kaohsiung Medical University, Kaohsiung, Taiwan

8Department of Family Medicine, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan

Turmeric, rhizomes of Curcuma longa, is a medical herb traditionally used in Asian
countries especially India and Pakistan against various chronic and autoimmune illnesses.
The herb and its main active component, curcumin, were developed as nutraceuticals,
which gained popularity in Taiwan, China, Japan, Korea, Malaysia, and Singapore in the
last couple of decades. However, few attempts were made to combine curcumin with other
biologically active secondary metabolites in nutraceuticals. To investigate this arena, a
nutraceutical composed of curcumin and lutein, YDO1, was recently developed for eye
disorders and inflammatory diseases. Curcumin, a diferuloylmethane derivative,
demonstrated significant biological activities against cancers, diabetes, cardiovascular,
kidney, neurological, and ocular diseases. Lutein, a xanthophyll derivative which is
extracted from marigold (Tagetes erecta), exhibited potent antioxidant, anti-inflammatory,
and immunomodulatory properties. Curcumin has been used in combination with other
phytochemicals such as resveratrol, quercetin, sulforaphane, retinoic acid, and folates to
target different types of cancers. However, the multifaceted therapeutic and pharmacologic
effects of curcumin when given in combination with lutein are still in their infancy. We
evaluated the anti-inflammatory activity of YDO1 (curcumin-lutein complex) which
significantly inhibited the phosphorylation and total expression of NF-xB induced by high
glucose in human renal proximal tubular HK-2 cells. We also developed a simple and
efficient protocol for the analysis of YDO1 using HPLC and UPLC. The developed protocol

was applied for the analysis of other commercial turmeric products (CL1-6).
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Separation of intron 22 inversion type 1 and 2 of hemophilia A by
modified inverse-shifting polymerase chain reaction and capillary gel

electrophoresis
Tzu-Yu Pan?, Shyh-Shin Chiou?, Chun-Chi Wang?!, Shou-Mei Wu?

1School of Pharmacy, College of Pharmacy, Kaohsiung Medical University, Kaohsiung, Taiwan
2Department of Pediatrics, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan

An inverse-shifting polymerase chain reaction (IS-PCR) combined with short-end capillary
gel electro- phoresis (CGE) was developed for genotyping of intron 22 inversion Type 1
(Inv22-1) and Type 2 (Inv22-2) of hemophilia A (HA). Severe HA cases are affected by
intron 22 inversion around 45-50%. Inv22-1 has higher frequency than Inv22-2. The aim
of this study is to distinguish them by genotyping. In order to improve Inv22 genotyping
efficiency, five primers were designed for applying to differentiate the wild type, Inv22-1,
Inv22-2 and carrier. Three amplicons of 405, 457 and 512 bp were recognized for wild type;
333, 457 and 584 bp for Inv22-1; 385, 405 and 584 bp for Inv22-2. The Inv22-1 carrier has
5-amplicons including 333, 405, 457, 512, 584 bp and Inv22-2 carrier is differentiated by
385, 405, 457, 512 and 584 bp. The amplicons between Inv22-1 and Inv22-2 carriers are
only different in 333 bp for Inv22-1 carrier and 385 bp for Inv22-2 carrier. Capillary gel
electrophoresis (CGE) was used for separation within 5 min. The separation voltage was
set at 8 kV (cathode at detector), and the temperature was kept at 25°C. The sieving matrix
was 89 mM Tris, 89 mM boric acid, 2 mM EDTA containing 0.4% (w/v) HPMC and 1 uM
of YO-PROs-1 lodide. Total of 50 HA patients (including 35 non-Inv22, 14 Inv22-1, and 1
Inv22-2 patients) and 7 HA carriers were diagnosed in the application. Seven random
samples (5 patients and 2 carriers) were subjected to comparison and gave identical results
of DNA sequencing and this modified IS-PCR.

44



3 ¥RERd i RBE Z‘jfﬁlm“fi o A HT % ”*F‘?L‘Pﬁ?ﬁ

f’“ ’3’3571/‘12’}‘3“[&}1’514 ffi¥1’3’5,:3453S’Fﬁige’gﬁf%§7’i%ﬁ58‘9’
£ m %“1,3,10,11

1$ﬁ§§3§ﬁ9g§pfﬂm;*’ Pt A AR AINE T < FFR;C J%E Foxiw

LELIBAEAL LPRTAP TP EREPL LRI LR RRA SR
CEIRE $ £ 20 %3 ek M<§>iﬁi§NFWW§§%>+14§<ﬂﬂmf%*
%2;%i§ﬁ@$ﬁ?§+%ﬁa“#ﬁﬁ%vﬁ*ﬁfﬁ F ek FE& LT

R MRS TRR AR RRART A4
\ T A LRFINRE golded RRIESHRL > LU RS
AArR B S RE o3 5 ¥ LigE o £ H F¥pigc# (Estradiol) » § %2 2 (progesterone)

fv & ¥ Ak (testosterone) st ¥ & AR F HF @4%@oﬁﬂ_grﬁﬁﬁ4ﬂﬁm
BT R IEE T Y e dRAp M R T ORISR LT A AR S R
G B E T IT A IR R ORI o ¥R AT AR B R AR A E R
P FL PR T ORTREFLY FEL R AP AAFL Y REDEL L R
APNGTRFLFTUSTRAFLRBEZF{oATL 2R EHTEENETE -

45


https://www.kmuh.org.tw/KMUHWeb/Pages/Index.aspx
https://www.kmuh.org.tw/KMUHWeb/Pages/Index.aspx

New Trimester-specific Reference Ranges for Clinical Biochemical Tests
in Taiwanese Pregnant Women-Cohort of TMICS
Ying-Ho Lait, Fu-Chen Kuo'?, Hui-Ming Chen#, Chia-Fang Wu'®, Chien-Wen Sun®, Mei-Lien Chen®,
Chia-Jung Hsieh’, Shu-Li Wang®8°, Ming-Tsang Wu?l31011
1 Research Center for Environmental Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan.
2 Department of Gynecology and Obstetrics, E-Da Hospital, Kaohsiung, Taiwan; School of Medicine,
College of Medicine, 1-Shou University, Kaohsiung, Taiwan.
3Department of Public Health, College of Health Sciences, Kaohsiung Medical University, Kaohsiung,
Taiwan.
“Department of Family Medicine and Occupational Medicine, Kaohsiung Chang-Gang Memorial Hospital,
Kaohsiung, Taiwan.
°National Environmental Health Research Center, National Institute of Environmental Health Sciences,
National Health Research Institutes, Miaoli, Taiwan.
BInstitute of Environmental and Occupational Health Sciences, College of Medicine, National Yang Ming
University, Taipei, Taiwan.
"Department of Public Health, Tzu Chi University, Hualien, Taiwan.
8School of Public Health, National Defense Medical Center, Taipei, Taiwan.
°Department of Public Health, China Medical University, Taichung, Taiwan.
Department of Family Medicine, Kaohsiung Medical University Hospital, Kaohsiung Medical University,

Kaohsiung, Taiwan.
NGraduate Institute of Clinical Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan.

Reference intervals, upper and lower ranges of specific physiologic measurement among
healthy people, provide a basic framework for laboratory testing. Although most
laboratories are well aware that pregnancy induces changes in normal laboratory values,
they rarely provide healthy reference intervals for pregnant women. The normal values for
many common hormones, especially estradiol, progesterone, and testosterone, shift during
pregnancy. Unless these normal, gestation-related alterations are taken into account when
evaluating laboratory values in a pregnant woman, physiologic adaptations of pregnancy
can be misinterpreted as pathologic or they can mask other pathologies. The cord blood
ranges we present herein can also be used by clinicians as reference values when evaluating
the health status of newborns. The table of reference intervals of important parameters we
present in this study can serve a quick reference for clinicians caring for the pregnant

woman and newborn infants.
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Association between Organophphate Pesticides Exposure and
Neurodevelopment Effects in Children
Meng-Ying Chiu?, Yu-Fang Huang?, Pei-Wei Wang?, Yi-Ru Wang?, Yi-Shuan Shao15,
Mei-Lien Chen?!

Ynstitute of Environmental and Occupational Health Sciences, College of Medicine, National Yang Ming
University, Taipei, Taiwan

2Department of Safety, Health and Environmental Engineering, National United University, Miaoli, Taiwan

3Division of Neonatology, Taipei City Hospital, Heping Fuyou Branch, Taipei, Taiwan

Organophosphate pesticides (OPs) are the most heavily used pesticides in agriculture in
Taiwan. Therefore, they are commonly detected in general public and affect the neural
development in pregnant women and children. We assess the OPs exposure of children in
2 years of age and examine the association between the children's cognitive function and
OPs concentration. The urine samples of prenatal and postnatal were collected from 280
mother-child pairs and metabolites of OPs were analyzed by gas chromatography—mass
spectrometry. Six analytes were measured including dimethylphosphate (DMP),
dimethylthiophosphate (DMTP), dimethyldithiophosphate (DMDTP), diethylphosphate
(DEP), diethylthiophosphate (DETP), and diethyldithiophosphate (DEDTP) and created a
combined concentration measure for dimethyl compounds (DMs) consisting of the DMP,
DMTP, and DMDTP, for diethyl compounds (DEs) consisting of the DEP, DETP, and
DEDTP and six dialkyl phosphate (DAPs). The Bayley Scales of Infant and Toddler
Development (Bayley-I11) was used to assess children's cognitive function. The association
between OPs exposure and Bayley-Il1 scale score was determined by using the Mann-
Whitney U test. 56 children of the cohort shown the respectively rates for DMP, DMTP,
DMDTP, DEP, DETP, and DEDTP are 80.4%, 69.6%, 64.3%, 64.3%, 62.5%, and 75%.
After adjusting by urine creatinine, the median (nmol/g creatinine) of urinary DMP, DMTP,
DMDTP, DEP, DETP, DEDTP, DMs, DEs, and DAPs are 153.14, 53.32, 52.13, 19.24,
141.65, 192.17, 308.8, 311.6, and 702.11. The concentrations are considerably higher than
that in other countries. Children’s cognitive, language and motor function are scale by
Bayley-111. In Mann-Whitney U test, the higher levels of DEs had significantly lower motor
score (p=0.037), but no significance between the exposure and either cognitive or language.
The limited sample size suggests that Taipei children are commonly exposed to OPs and
OPs exposure might affect the cognitive behavior of young children. This report will
present more data to verify the results. The predictors of OPs concentrations, such as dietary
pattern will also be included.
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Association between exposure to Bisphenol A in pregnant women and its

association with birth outcomes
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Shu-Li Wang®, Ming-Tsang Wu’, Chia-Jung Hsieh®, Mei-Lien Chen?
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3Department of OBS &amp; GYN, Cathay General Hospital, Taipei, Taiwan

“Department of Obstetrics and Gynecology, Taipei Veterans General Hospital, Taipei, Taiwan.
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"Research Center for Environmental Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan

8Department of Public Health, Tzu Chi University, Hualien, Taiwan

Bisphenol A (BPA) is commonly used in consumer products, such as inner coatings of cans
and polycarbonated bottles. BPA is considered an endocrine disrupting substance (EDs) in
pregnant women and fetuses via the placenta. Therefore, it is important to evaluate the
potential health risk of fetal exposure to BPA during pregnancy. The aims of this study were
(1) to determine the urinary concentration of BPA in pregnant women, and (2) to investigate
the association between BPA exposure during pregnancy and birth outcomes. The urine
samples were collected in the third trimester and questionnaires from 117 pregnant women
of the Taiwan Maternal- Infant Cohort Study (TMICS). BPA concentrations in urine were
determined by mass spectrometer and were adjusted with urinary creatinine. The
association between maternal concentrations of BPA and birth outcomes was estimated
using the logistic regression model. The detection rate of BPA is 99%; the concentration
ranges (ug/g) from 0.16 to 46.90. The mean (SD) BPA levels are 5.37(6.42) pg/g creatinine
and the median BPA levels are 3.11 pg/g creatinine. After stratifying the exposure levels
into two groups by median, pregnant women in higher exposure group would have an
increased risk of lower body weight (OR=0.57, 95%CI=0.271-1.193), smaller chest
circumference (OR=0.70, 95%CI=0.335-1.47) and shorter gestational age at birth newborn
(OR=0.46, 95%CI=0.191-1.114). However, there are no associations between BPA
concentration and birth outcomes reach a significant level (P<0.05) in statistics. Women
who have higher BPA concentrations tend to give birth to a lower body weight, smaller
chest circumference or shorter gestational age at birth newborn. More data will be included
to verify the results. This study will evaluate the potential health risk of fetal exposure to
BPA during pregnancy in Taiwan.
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Comparison between Blood and Urinary Biomarkers of
Organophosphates and Pyrethroids
Chien-Che Hung?, Sailent Rizki Sari Simaremare?, Chia-Jung Hsieh?, Lih-Ming Yiin?

Lnstitute of Medical Sciences, Tzu Chi University

2 Department of Public Health, Tzu Chi University

Prevalent use of insecticides enriches the modern life, but increases the risk of human
exposure to insecticides. Traditional organophosphates (OPs) are usually used in agriculture
because of the high toxicity and long half-lives. Pyrethroids (PYRs) have become popular
recently in environmental and agricultural use for its relatively low toxicity and short half-
lives, and also been the major insecticides to which people are exposed. The common
biomonitoring samples are urine, which is not invasive and easy to get; the metabolites in
urine, however, are not specific to trace the original compounds. Thus, this study was to
correlate the original compounds of insecticides analyzed from blood samples to
metabolites in urine samples, and to confirm the availability of these two biomonitoring
approaches. After getting the approval from the research ethic committee, we collected
blood and urine samples from 35 subjects and analyzed them for 10 common insecticides
using gas chromatography-mass spectrometry. The insecticides for blood analysis were
OP’s chlopyrifos and terbufos, and PYR’s cypermethrin, cyphenothrin, imiprothrin,
metofluthrin, permethrin, phenothrin, prallethrin, and tetramethrin; urinary metabolites
were DMP, DMTP, DMDTP, DEP, DETP, and DEDTP for OP metabolites, and 3-PBA,
cis-DBCA, cis-DCCA, trans-DCCA, trans-CDCA, and FPBA for PYR metabolites. The
result of blood analysis indicated that chlorpyrifos (OP) was the highest (mean+SD = 83.26
+ 13.25 ug/L), whereas cypermethrin (PYR) reached the top (146.35 + 8.33 pg/L). The
proportions of urinary metabolites were relatively close to one another, with DMP and
trans-DCCA being the highest for OP and PYR metabolites, respectively. Each subject’s
insecticides in blood and metabolites in urine were summed up by conversion to molar
concentrations (umol/L). The correlations were highly significant (P < 0.001) between
insecticides in blood and metabolites in urine for OP (r = 0.786) and PYR (r = 0.848),
suggesting that blood samples could be used as well as urine samples for biomonitoring.
Therefore, blood samples could be particularly useful for studies that need to know the
original ingredients of insecticides.
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Association between in-utero phthalate exposure and cord blood IgE

levels: Taiwan Mother and Infant Cohort Study
Hui-Ju Wen?, Chien-Wen Sun?, Ming-Tsang Wu?, Mei-Lien Chen?, Chia-Jung Hsieh?#, Shu-Li Wang*

INational Institute of Environmental Health Sciences, National Health Research Institutes, Taiwan
2Department of Public Health, Kaohsiung Medical University, Taiwan

3Institute of Environmental and Occupational Health Sciences, Yang Ming University, Taiwan

“Department of Public Health, Tzu Chi University, Taiwan

Phthalate esters (PAE) are widely used plasticizers and solvents that are added to many
consumer products used in our daily life. PAE exposure is related to endocrine system,
immune response, growth, and disease development in children. However, there is limited
study about prenatal PAE exposure and immune response in newborns. We therefore aim
to investigate the relationship between prenatal phthalate exposure and cord blood IgE
(cblgE) levels from a longitudinal birth cohort study. We invited 1,617 pregnant women
from 9 hospitals/medical centers located in the north, middle, south, and east of Taiwan to
participate “Taiwan Mother and Infant Cohort Study” conducted in 2012. Eleven urinary
concentrations of phthalate metabolites in pregnant women were evaluated by liquid
chromatography-tandem mass spectrometry (LC-MS/MS) and were considered as in-utero
phthalate exposure levels of newborns. CbIgE levels were measured by enzyme-linked
immunosorbent assay (ELISA). We applied Spearmen’s correlation and multiple regression

analysis for statistical testing. A total of 589 mother-infant pairs with questionnaire and

completed measurements of phthalate metabolites and cbIgE were recruited in present study.

The concentrations of MnBP, MEHHP, and MEOHP were negatively associated with cblgE
levels. After adjustment for potential confounders and stratified by maternal atopy, among
newborn without maternal atopy, MEHHP and MEOHP were negatively associated with
cbIgE levels (B [95% CI] = -0.421 [-0.679 ~ -0.163] and -0.391 [-0.633 ~ -0.148],
respectively). Moreover, a negative association was found between MnBP concentration
and cbIgE levels in newborn with maternal atopy ( [95% CI] = -0.590 [-1.141 ~ -0.039]).
In-utero phthalate exposure was associated with cord blood IgE levels. Lower cord blood
IgE levels was found in newborns with higher in-utero DEHP exposure.
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Previous studies reported metal exposure might (such as chromium, cadmium and lead)
associate with immune biomarkers and child allergy. The prevalence of child’s allergic
disease, such as asthma, has been increased worldwide. Cord blood immunoglobulin E (IgE)
was considered a predictor of allergen sensitization in early life stage. In order to investigate
the association between maternal exposure to metals and cord blood IgE. A total of 426
pairs of pregnant women and their newborns recruited from 9 hospitals distributed in
northern, central, southern, and eastern parts of Taiwan during 2012 to 2013. The
questionnaire and specimen were collected from each pregnant woman, and cord blood
specimen was collected at the delivery. Maternal urine was used to analyze metal
concentration (cadmium, Cd; copper, Cu; nickel, Ni; thallium, TI) using inductively
coupled plasma mass spectrometry (ICP-MS), and cord blood IgE levels was quantified
using UniCAP IgE assay system. The high or low cord blood IgE was categorized according
to the median concentration of 0.42 kU/L. Newborns with high cord blood IgE were more
boys and had slightly lower birth height. In further stratification by maternal allergic status,
newborns with high cord blood IgE of mother with allergy had significantly lower birth
weight. After adjustment for child's sex, maternal education and environmental tobacco
smoke (ETS) at pregnancy in statistical model, newborns of mothers with allergy had
increased odds ratio of high cord blood IgE when maternal urine metal concentration
increased [Cd: OR =2.92 (95% CI 1.01 — 8.42); Cu: OR =3.12 (95% CI 1.10 — 8.87); Ni:
OR =1.99 (95% CI11.00 —3.95); Tl: OR =2.58 (95% CI 1.08 — 6.18)]. Newborns of mothers
without allergy did not observed similar results. Offspring of allergic mothers with high
exposure to metals have increased odds ratio of high cord blood IgE. Prenatal exposure was
considered to play a role in the development of asthma in the early life through epigenetic
programming. As increased cord blood IgE might be an indicator of atopy thus it is
important to identify pregnant women at risk of metal exposure and interventions for the
primary prevention of allergic disease on their offspring.
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