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| mplementation of Environmental Hormone
Control Plan

Shao-Ying Yuan*, Shu-Ling Chen, Bo-Jhou Lu, Hsiao-Yin Dung, Ting-Ho Kuo
Department of Environmental Sanitation & Toxic Substance, Environmental
Protection Administration, Executive Y uan, Taiwan
* syyuan@epa.gov.tw

Abstract

In view of the environmental hormone substances may have adverse effects on
human health, international attention to the issues of environmental hormones. Consumer
protection committee instructed Environmental Protection Administration (EPA) to serve
the convening unit of environmental hormone control plan. Thus EPA convene the
relevant ministries to promote environmental hormone management plan through the
inter-ministerial cooperation.

Through the organs of the division of responsibilities to promote the establishment
of inter-ministerial group for goods, supplies, products, food and environmental sampling
tests and background monitoring; confirm environmental hormone substances list species,
evaluation the exposure risk of publics, promote environmental hormone management
plan according to the division of responsibilities , strengthen propaganda of reduce the
risk of prevention methods for publics.

Results: Collect information about the latest control measures for chemical
substances and environmental hormones that have been adopted in other countries around
the world, so as to provide areference, and be able to submit recommendations regarding
control measures in Taiwan and regarding the promotion of coordinated inter-agency
management of environmental hormones. (2) Establishment the interministerial team; the
member were: Environmental Protection Administration, Ministry of Economic Affairs,
Ministry of Health and Welfare, Ministry of the Interior, Council of Agriculture and
Ministry of Finance. (3) Confirm the type of environmental hormone substances. (4)
Implementing of legislation and amendments. (5) Sampling tests and monitoring (6)
Strengthening propaganda.

Due to the wide distribution of environmental hormones and media, it can not be
regulate by a single act or a single authority. The environmental management plan
hormones effectively and rapidly strengthening regulations, reducing exposure risk and
ensuring the health of publics through ministries division of responsibilities. It will
continue to strengthen cooperation and create the sustainable environment in the future.

Key words. Environmental Hormone; Endocrine Disrupting Chemicals

-2-



e Fr%% SN SRR E VY
* syyuan@epa.gov.tw

# &

‘S\B %\?’faﬁa’f’ffir’b/ﬁ F. FI FE:& El giﬂ—r ZS
FHREE AFS mm‘s*rzg BTG
FHREREFE T2 A

ENRAFE f@*ﬁ AL 7 igﬁas;‘s@af BB Y
.:E ﬁl 5
A

BEEPHEFT A LA 2BNEHREF 2 HHEFE P E AR §FE
BRIV ARPER RRRBEFEF2PFAF CE - HEARR Y P R2f
HEARRERR G RREFELET A LRERAFE FF LY E 0 L EHA
F4espg 2 W2 pHARBY 2552 % o

BE (DR EFREFCEF T2 RBAFEFFTLEATEHTAERP §
L S AR R R LR ?“f&%&%“"igé\l?«a Q2 RBFEF R
WIFENedad ) 2o X R o35 FRRRE T F SR A AR TN
PRIt s AR B E L R € 2 Mt QFERBREFE 34 T 5 (D514
2R 2ZHEF2 R O FRESRPE2THE @) mANEL2 7 8o

WNBRBRFEFOAFEATRIL B2 EH - 20 N H - B kE 4 7
I«LLI%' Eﬁl;%?ﬂf-gﬁﬁrvrsgé’\lglf’ﬂ EEE “E‘f”i%» /!Ff;l 73‘4?/—/;

E‘l“ﬁgifrﬁ“‘n&ébf%’% ’\i’i/é 25 o

Meew BRI FEF P AT ERG



Thewillingnessto pay for averting from the
endocrine disrupting chemicals of theresidents
In Taiwan

Shin-Cheng Yeh*, Chien-Yu Huang, Shi-Jei Chiu, Ann Lu, Chi-Wen Liao, Hui-Ching Yu
Graduate Institute of Environmental Education, National Taiwan Normal University,
Taipei, Taiwan
* scyeh@ntnu.edu.tw

Abstract

Concern regarding the possible negative impacts of endocrine disrupting
chemicals (EDCs), or environmental hormone, has been one of the major issues
related to food safety in Taiwan these years. Contamination of some EDCs from the
plastic containers or air-bone sources had been discussed since 1990's.

In 2010, a surprising scandal dug out by an government officials of FDA, about
the long-term and widespread use of food cloudy agents contaminated by plasticizer
in soft beverages, snacks, and other products triggered the attention and anger of the
general public in Taiwan, as they found they have taken EDCs for a long period of
time.

In this study, the understanding, attitude, and actions toward EDCs, and
Persistent Organic Pollutants (POPs) of the general public in Taiwan were examined
through conducting a survey, in which their willingness to pay (WTP) for averting
from the EDCs were also collected and analyzed by employing the CVM.

It was found that people tend not to pay too much in these issues athough the
perceived risk is not low, as they though the government should be responsible for
offering a safe environment for consumers. People with higher risk perception, and
more active attitude and action intention tend to pay more if a EDCs free environment
can be promised. Path analysis was also employed to demonstrate the direct and
indirect impacts on the WTP of demographic variables and other intermediate
variables including knowledge, attitude, action intention, and risk perception.

Key words. EDCs; POPs; willingness to pay; perceived risk; understanding; attitude;
action, path analysis
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An overview of field and laboratory studies of
environmental hormones and POPs on aguatic
animalsin Taiwan

Li-Lian Liu **, Pei-Jie Meng **, Tsu-Chang Hung *
! Department of Oceanography, National Sun Y at-sen University, Kaohsiung, Taiwan
2 National Museum of Marine Biology and Aquarium, Pingtung, Taiwan
3 Graduate I nstitute of Marine Biology, National Dong Hwa University, Pingtung, Taiwan
*|nstitute of Chemistry, Academia Sinica, Taipei, Taiwan
* lilian@mail.nsysu.edu.tw

Abstract

The adverse effects of organic pollutants on organisms have been extensively
documented for more than fifty years. In paralel, the safety of currently used
chemicals with regard to their potential interaction with the endocrine system of
organisms is also greatly concerned by the governments and the public all over the
world.

Here, an overview of the contribution of studies with aguatic animals to
understand the effects of environmental hormones and POPs at different levels of
biological organization in Taiwan is presented. Examples of harmful effects on
aguatic wildlife through gene expression, behavior, growth, development,
reproduction or lethality are found in both freshwater and marine animals, e.g. oyster,
snails, shrimps and fishes through field or laboratory studies. Basically, most of
these studies relied on biomarkers such as vitellogenin induction, abnormality of
reproductive system and detoxification enzymes.

There is no doubt that a great deal of research and efforts has been involved in
past three decades in Taiwan. However, no convincing evidence of population-level
relevant impacts of exposure to endocrine disruption chemicals (EDCs) in the wild
exists and this is a common phenomenon everywhere. Since EDCs are ubiquitousin
the environment especially in aquatic ecosystems, the regulation on its maor source
“wastewater” and the selection of locally appropriate endpoints/model organisms to
document their effects are till the critical challenges which have to be faced in
Taiwan.

Key words. EDCs; biomarker; behavior; reproduction; environmental monitoring
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Causes of the skewed sex ratio in the Critically
Endangered Formosa landlocked salmon
(Oncorhynchus formosanus)

Te-Hua Hsu*, Mei-Lien Chen? Chia-Yang Cheng®, Y ung-Sen Huang®,
Jin-Chywan Gwo™*

! Department of Aquaculture, Taiwan National Ocean University, Keelung, Taiwan;
2| nstitute of Environmental and Occupational Health Sciences, National Y ang-Ming
University, Taipei, Taiwan; 3 Institute of Environmental Health, College of Public

Health, National Taiwan University, Taipei, Taiwan; * Department of Life Science,
National University of Kaohsiung, Kaohsiung , Taiwan

* gwojc@hotmail.com

Abstract

Formosa landlocked salmon (Oncor hynchus formosanus) survives as a remnant,
landlocked population in the headwaters of the Chichiawan Stream, a tributary of the
Tachia River of central Taiwan. Dams restrict the movement of fish in and out of the
agricultural influenced zones. The residua estrogenic pollutant akyl phenols,
4-nonylphenol (NP), 4-tert-octylphenol (OP), and the sex ratio of Formosa landlocked
salmon were surveyed in the Formosa landlocked salmon ecological reservation area
to evaluate the quality of habitat. Our hypothesis is that a relationship exists between
the concentration of NP and OP in the stream environment and sexual determination
in members of the resident Formosa salmon population.

157 fish were collected from 9 total habitat sites, and the amount of NP and OP
present in each site (ambient water from rearing pools, streams, stream sediments, and
agricultural effluents) was measured and fish sex was determined via a noninvasive,
PCR-based method.

The results show significantly higher NP content and a skewed sex ratio in
Formosa landlocked salmon found in agriculture zones compared to salmon found in
non-agriculture zones. The concentrations and distributions of NP observed in this
study are ecologically significant because they correspond with the skewed sexual
ratio and the lower quality and quantity of male salmon sperm observed in previous
field investigations.

Although the skewed sex ratios are likely a reflection of multiple endocrine
disrupting compounds rather than ssmply NP and OP alone, these results support the
contention that exposure of Formosa landlocked salmon to environmentally persistent
estrogenic chemicals can result in del eterious reproductive consequences.

Key words: environmental hormone; fish; sex; Endangered; Taiwan
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Bi2Se3 Microplate Structuresas NIR Light

|nduced Photocatalysts for degradation of

organic pollutant dyes and Photothermal/
Photodynamic I nactivation of Bacteria

Govinda Gorle, Yi-Zhan Chen, Yong-Chien Ling*
Department of Chemistry, National Tsing Hua University, Hsinchu, Taiwan
* ycling@mx.nthu.edu.tw

Abstract

Organic pollutants and Bacterial infections are considered to be one of the major
hurdles in the water purification (1, 2). Removal of organic dyes and inactivation of
bacteria by using engineered nanomaterials in providing safe and clean drinking water
isone of the very effective approaches.

To address the above mentioned problems, herein we report the synthesis and
characterization of Bi2Se3 microplate structures for photothermal/photodynamic
inactivation of bacteria as well as arobust photocatalyst operated in the near infra-red
(NIR) region of the solar spectrum.

The as-synthesized Bi2Se3 microplates were systematically characterized using
various spectroscopic and microscopic techniques. In addition, the Bi2Se3
microplates can aso induce the generation of singlet oxygen upon 808 nm NIR light
excitation.

Interestingly, the Bi2Se3 microplates did not exhibit noticeable cytotoxic effects
in killing E.coli and s.aureus bacteria in dark and however, upon exposure of NIR
(808 nm; 1 W/cm2) light, excellent photodynamic/photothermal killing efficiencies
(~90%) as well as 95% degradation of organic dyes were achieved. Taken
altogether, our results clearly pave a pathway in developing new nanostructures for
water purification.

Keywords: organic pollutants; photocatalyst; near infra-red light; bismuth selenide
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The molecular basis of transthyretin-related
familiar amyloid polyneuropathy (TTR-FAP)

Yueh-Jung Yen', Kon-Ping Lin? Yo-Tsen Liu? Shing-Jong Huang®,
Yu Chang?, Tsyr-Yan Yu'*

! Institute of Atomic and Molecular Sciences, Academia Sinica, Taipei, Taiwan
>The Neurological Institute, Taipei Veterans General Hospital, Taipei, Taiwan
3| nstrumentation Center, National Taiwan University, Taipei, Taiwan
* dharmanmr@gate.sinica.edu.tw

Abstract

Among different mutated precursor proteins involved in familial amyloid
polyneuropathy (FAP), transthyretin (TTR) related FAP (TTR-FAP) is the most
prevalent and severe genetic subtype. For Taiwanese population, a unique Ala97Ser
TTR mutation was found to account for 90% of Taiwanese patients with TTR-related
Familial Amyloid Polyneuropathy (TTR-FAP). In this work, we designed experiments
at protein level to assess the pathogenicity of Ala97Ser TTR. In addition, we
performed measurements at protein level to assess the effect of tafamidis, a
prescription drug for the treatment of TTR-FAP caused by Val30Met TTR. Our results
have stimulated a clinical trial to exam the effect of tafamidis on the progression of
TTR-FAP caused by Ala97Ser TTR.

Protein stability data was assessed with the associated melting temperature,
measured by differential scanning calorimetry (DSC). Drug binding affinity was
obtained using isothermal titration calorimetry (ITC) and nuclear magnetic resonance
spectroscopy (NMR).

The melting temperature (Tm) of Ala97Ser TTR tetramer, 97.6°C, is lower than
that of the wild type TTR tetramer, 101.3°C, which explains the reduced stability of
the mutant. We also showed that the addition of tafamidis can increase the melting
temperature to 101.5°C and 104.3°C for Ala97Ser TTR tetramer and the wild type
TTR tetramer, respectively. ITC measurements show tafamidis binds to both the
mutant (Kd1=5 nM, Kd2=208nM) and wild type TTR (Kd1=5nM, Kd2=158nM) at
comparable affinities. The specific drug binding to both TTR proteins were confirmed
with NMR experiments.

Our results suggest that Ala97Ser TTR is a pathogenic mutation, leading to the
reduced stability of TTR tetramer. In addition, we show that tafamidis can stabilize
the Ala97Ser TTR tetramer at protein level, which leads to an ongoing clinical trial to
exam the drug effect of tafamidis on the disease progress.

Keywords: Ala97Ser TTR; tafamidi, TTR tetramer stabilit; NMR
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Distribution and risk assessment of polycyclic
aromatic hydrocarbonsin the surface sediment
from Danshui River, Taiwan

Jing-o Cheng ", Fung-Chi Ko *? Kon-Kee Liu®
! National Museum of Marine Biology and Aquarium, Pingtung, Taiwan
2 | nstitute of Marine Biology, National Dong-Hwa University, Pingtung, Taiwan
? Institute of Hydrological Sciences, National Central University, Jhongli, Taiwan
* chengjingo@nmmba.gov.tw

Abstract

Spatial distribution and risk assessment of polycyclic aromatic hydrocarbons
were investigated in 33 stations from surface sediments in the Danshui River,
including Keelung River, Shindan Stream and Dahan Stream, Taiwan in 2015. The
total 16 PAH level in the Danshui River sediment ranged from 26.4 to 1286.8 ng/g dry
weight.

The principal components analysis and the molecular diagnostic ratios were
show that the pyrogenic was main source of PAHSs in the surface sediment from
Danshiu River. The ecological risk assessment base on Screening-Level Ecological
Risk Assessment indicated that the probability adverse biological effects to benthic
organism are expected to occur in most stations, and thus PAH are considered as
contaminants of concern in Danshui River.

Key words:. polycyclic aromatic hydrocarbon; Danshui River; sediment; risk
assessment
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Determination of Nitrite Endocrine Disruptor in
Food with DI'Y Spectrophotometer

Yueh-Yun Yao?, Li-Yun Huang? Hsieh-Hai Fu®, Yong-Chein Ling"
! Department of Chemistry, National Tsing Hua University, Hsinchu, Taiwan
The Affiliated High School of National Chengchi University, Taipei, Taiwan
3 Department of Earth Science, National Taiwan Normal University, Taipei, Taiwan
* ycling@mx.nthu.edu.tw

Abstract

Food safety is a highly concerned livelihood issue. Addition of appropriate
amount of nitrites as color retention agent during food processing such as bacon,
sausage, and cured meat is common. It has also been used for preserving meat
owing to its bacteriostat property. The International Agency for Research on Cancer
(IARC) classifies nitrites as "probably carcinogenic to humans' (Group 2A). It isaso
regarded as endocrine disruptor in recent study. Herein, we assemble a portable
spectrophotometer and simple operational procedures. It might assist citizens to carry
out food safety testing in home, such as nitrites amounts in cooked vegetables and
cured meat.

At first, utilize the ssimple spectrophotometer containing single dlit, ocular lens
and grating and also use the computers and analysis software. In normal, measuring
nitrites usually take advantage of the reactions of nitrites and griess reagent that will
change the color, and use the spectrophotometer to analyze.

After calibrating wave length and resolution analysis, when it measures the
sodium D-lines of the salt emission spectrum, the resolution of the assembled
spectrophotometer can go up to 6A. The calibration curve's correlation coefficient R
is 0.9936. Before we measure them, we need to remove the lipid and protein. The
nitrites will coupling with the Griess reagent to prunosus azo compound. At 540nm of
wave length, measure apparent absorbing light and read the absorbance can quantify
the concentration of sodium nitrite.

The basic properties of homemade spectrophotometer are excellent and it can
integrate Griess reagent to generate color reaction. The measurements of actual
samples are keep proceeding. Compare and analyze the outcome of the conditions of
cooking vegetables and the amounts of nitrites in the cured meat to figure out its
advantages, disadvantages and its generalization.

Keywords. sodium nitrite; endocrine disruptor compounds; pickledmeat; spectrophotometer
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Toxicity Assessment of Phthalates using

Zebrafish embryos and Daphnia magna
Chia-Liang Yen, Shin-Hwa Tzing, Yong-Chein Ling*
Department of Chemistry, National Tsing Hua University, Hsinchu, Taiwan
*ycling@mx.nthu.edu.tw

Abstract

Phthalates are a class of worldwide manufacturing chemicals. They are present in
many products from plastics, consumable products, to personal care products.
Phthalates have been detected in many environmental matrices, wildlife animals, and
human body. Phthalates are known endocrine disrupters and potential to cause adverse
health effects. Herein, we are interested in understanding their toxicity effects on aqueous
organisms using representative phthalates such as dibutyl phthalate( DBP) and benzyl
butyl phthalate (BBP).

The adult zebrafish and Daphnia magna were cultivated in 20 L glass aquaria
filled with 14 L treated tap water, which is continuously aerated using an air pump.
The water temperature, pH, dissolved oxygen were measured daily at 14/10 hour of
light/dark cycle. The Daphnia magna were tested for acute toxicity; whereas the
Zebrafish embryos were tested for chronic toxicity. The healthy fertilized embryos
were selected and cleavage stage embryos (< 3 hpf) were divided randomly into two
study groups. Embryos were transferred to the wells of a 24 well plate containing
solutions with known phthalate concentrations. The mortality, development,
morphology, teratogenicity and, hatching rate were examined using light
stereomicroscopy.

The toxicity of phthalates to Daphnia magna and zebrafish embryos was
determined in this study. The 50% lethal concentrations (LC,,) were calculated based on
their mortality-dose response curve. The LC,, of DBP and BBP to Daphnia magna is 3.7
mg/L and 1.76 mg/L, respectively; whereas they are 0.58 mg/L and 0.68 mg/L to For
Zebrafish embryos. Both affected coagulated embryos and exhibited teratogenic effects.

Both DBP and BBP exhibited toxicity towards Daphnia magna and Zebrafish
embryos. The LCsy found are similar to reported values. The adverse effects on

Zebrafish embryos might inspire renew interest on their toxicity study.

Key words: Phthalates, Daphnia magna; Zebrafish embryos; Toxicity
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Rapid deter mination of Bisphenol A in Thermal
Papersby TOF-SIMS

Cho-Hsun Sung, Chiung-Chi Wang, Yong-Chein Ling*
Department of Chemistry, National Tsing Hua University, Hsinchu, Taiwan
*ycling@mx.nthu.edu.tw

Abstract

Bisphenol A (BPA) is a well-known environmental hormone and commonly
used as color developer in thermal paper (TP). TP was considered as a potentially
important non-food source of BPA exposure. Herein, we report the studies of BPA in
TP using time-of-flight secondary ion mass spectrometry (TOF-SIMS), aiming for
BPA identification and determination in real sample.

Samples were collected from facsimile paper, calling/queuing card, automatic
teller machine transaction list and receipt. BPA dissolving in stearamide that dropped
at paper were used as standards for TOF-SIMS assay. For surface and depth profile
assay of TP samples and the standards, a TOF-SIMS IV instrument with Bis" primary
ions was performed. The BPA concentration of TP extract solutions were determined
by HPLC-FLD as standard method.

The TP was readily analyzed by TOF-SIMS surface and depth profile. The
former provides ion fragments of principal chemical species at thermal layer in TP
such as BPA, leuco dyes and stearamide. The latter is useful to determine the
distribution of various chemical species as a function of depth from the surface and
thickness of respective layer. The calibration curve build up by as prepared standards
and TOF-SIMS show an acceptable correlation coefficient value (R?= 0.9477). The
BPA concentrations of TP surface determine by TOF-SIMS are from ND to c.a. 400 g
kg*. Concentration of TP extract solutions are from ND to 50 mg kg™* which regard as
of bulky concentration of whole TP.

The surface analysis shows that direct and rapid identification of BPA and
related compounds in TP is feasible. Signals of BPA were detected by TOF-SIMS
surface analysis in mg L™ level compare with determination by standard method.
These results demonstrated that TOF-SIMS is a potential tool for screening BPA in
TP and BPA-containing containers for food use. Research toward this end is currently
ongoing.

Key words: thermal paper; bisphenol A (BPA); Tof-SIMS surface analysis
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