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Corelation Study between the Envionmental, Personal and Human Exposure of Volatile

Organic Compounds in Ambient Air
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Group IV Cytosolic Phospholipase A; Is Activated by Methylmercury in
Madin-Darby Canine Kidney Cells, but Its Activation Does Not Cause
Methylmercury Toxicity

Mi Sun Kang, Ji Heui Seo, and Dae Kyong Kim¥

Department of Environmental and Health Chemistry, College of Pharmacy, Chung-Ang

University

Methylmercury (MeHg) is a ubiquitous environmental toxicant that readily
biocaccumulates in aquatic foodchains. This toxicant is most highly exposed to humans
through the ingestion of contaminated food, and thus is an ongoing health concern. Thus
far, MeHg has been suggested to exert its toxicity through its high reactivity to thiols
of bioactive proteins, elevation in intracellular Ca® concentration., and generation of
reactive oxygen species, but its mechanism remains poorly understood. The present study
was designed to jnvestigate a relationship between PLA; and the cytotoxicity of MeHg in
MDCK cells.

Here we show that MeHg induced the release of AA by activating cPLAz through multiple
mechanisms including calcium, phosphorylation and oxidative stress. MeHg increased
intracel lular calcium in a bimodal pattern with a sharp peak at 1 min and sustained
increase up to 10 min, Chelation of extracellular calcium reduced MeHg- induced AA
release and attenuated a short-term cytotoxicity of MeHg. In contrast, AACOCF3;, an
inhibitor specific to cPLAz, almost completely inhibited MeHg-induced AA release, but did
not reverse the cytotoxicity. Furthermore, down-regulation of protein kinase C and
\-acetyl cysteine, an antioxidant, could not protect against the cytotoxicity of MeHg
despite a significant inhibition of the AA release. These results suggest no correlation
between activation of cPLA; and cytotoxicity by MeHg. Interestingly, D609, an inhibitor
of PC-PLC, inhibited MeHg-induced lactate dehydrogenase release as well as the release of
AA,

Taken together, the present study suggests that MeHg may induce its cytotoxicity
through activation of PC-PLC or its combined effects on multiple targets, possibly
including cPLA;.
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Choriogenin as a sensitive biomarker for environmental
estrogeic effects in fish

C.W. Lee, P.S. Choi, E.R. Park, S.S, Nam, K.C. Nam, H.I. Rhu, J.G. Na and K. Park

National Institute of Environmental Research, Env. Res. Complex, Kyungseo-dong, Seo-gu,
Incheon, 404-170, Korea

The egg envelope encasing an animal egg plays significant roles in reproductive and
developmental processes as an interface between the egg and sperm and as an interface
between the embryo and its environment. The outer layer is very thin and is formed around
the oocyte at later stages of previtellogenic development. The inner layer, called zona
radiata is very thick and occupies most of the egg envelope.

The sex steroid estrogen regulates the synthesis of a range of proteins(eg, egg
envelope protein and vitellogenin). The site of synthesis of the egg envelope proteins in
a number of teleost species has been studied using biochemical and immunochemical
techniques. It has been shown that egg envelope proteins are produced in the liver with
vitellogenin in plasma in response to estrogen induction for a number of fishes. In the
Japanese medaka (Oryzias latipes), the precursors of egg envelope(chorion) proteins have
been called choriogenin H (high-molecular weight protein) and choriogenin L(low-molecular
weight protein), respectively which are expressed in the liver in female and
estrogen-treated male,

A range of man-produced chemicals and some natural substances have been shown to mimic
natural estrogens in their effects on aquatic organisms. The present study, we examined
the induction of choriogenin mRNA and estrogen receptor of the medaka exposed to
17-estradiol in concentration of 50, 100, 200, 400, 800ug/L and exposed to known
endocrine disrupting chemicals, bisphenol A(5, 50 and 500ug/L) and di-ethyl hexyl
phthalate(5, 50, 500 and 50004g/L). After the exposure the isolated liver was homogenized
and total RNA was purified. Each pair of primers for choriogenin and estrogen receptor
mRNA was used for reverse transcription-polymerase chain reaction{RT-PCR).

When we treated the medaka with 178 -estradiol for 4 days, the induction level of
choriogenin(H&L) mRNA and estrogen receptor mRNA was increased in treated group in an
approximate dose-dependent level, However, these genes were expressed each one, at a
different level, Choriogenin L cDNA band could be observed when the medaka were exposed
to the lowest E2 concentration(50ug/L), to 500ug/L bisphenol A and to 500ug/L DEHP. But
no estrogen receptor cDNA could be observed at any concentration of bisphenocl A or DEHP.
The data suggest that choriogenin is more responsive to estrogen and the xenoestrogens
than estrogen receptor, and provides a sensitive means of detecting exposure ta
environmental estrogens.
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Effect of Diazinon on Behavior and Gene Expression of Tyrosine Hydroxylase

in Japanese Medaka (Oryzias latipes)

Sung-woo Shin', Nam-11 Junga, Jong-Sang Kimz, Tae-Soo Chona, Oh-Shin Kwon®, Sung-Kyu Lee®
and Sung-Cheol Koh'

pivision of Civil and Environmental Engineering, Korea Maritime University,
Pusan 606-791, Korea
“Dept. of Animal Engineering, Kyungpook National University, Taegu 702-701, Korea
%ﬂapt. of Biology, Pusan National University, Pusan 609-735, Korea
?kpt. of Biochemistry, Kyungpook National University, Taegu 702-701, Korea
ﬁbxico]ogy Res. Center, Korea Res. Inst., of Chemical Technology, Taejon 305-600, Korea

Diazinon[0, 0-diethyl0-(2-isopropyl-4-methyl-6-pyrimidinyl) phosphorothioate], an
organo-phosphorous insecticide, has been reported to accumulate within the biological
system and to cause physiological disorder and abnormal behavior resulting from a nervous
system disruption. Although diazinon undergoes fairly rapid degradation in the
environment, it may cause toxic effect on fish due to a prolonged exposure with repeated
input into the aquatic environment. In this study we have tried to elucidate a
mechanistic basis of the abnormal behavior caused by a neural toxicity of diazinon in
Japanese medaka (Oryzias latipes) as a model organism. For experiments, the Japanese
medaka were treated under different sublethal concentrations and exposure times of
diazinon and their behavioral responses were observed. The responses were comparatively
analyzed with activity and gene expression of tyrosine hydroxylase (TH) that could
trigger produdtion of catecholamines as neurotransmitters. The responses were also
comparatively analyzed with the quantitative behavioral data obtained from automatic data
acquisition and image processing systems.

There was no significant differences in the activities of tyrosine hydroxylase in both
head and body tissues within the concentration. Under a higher concentration of diazinon
(5 ppm), however, mRNA level of TH gene at body based on semiquantitative RT-PCR appeared
to significantly decrease 24hr after treatment and there was a concomitant change in the
behavioral responses. Immunohistochemistry data showed that the treatment of diazinon
(1000 ppb) significantly decreased the expression of TH protein in the olfactory bulb,
midbrain and brain stem regions. This study reveals a molecular basis of the abnormal
behaviors caused by neurotoxic chemicals such as diazinon in the fish and will contribute

to development of an efficient biomonitoring system for toxic chemicals.
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Effects of Water Chemistry on Copper Toxicity of
Ceriodaphnia dubia

Sang Don Kim' and Daniel K., Cha®

'Department of Environmental Science and Engineering,
Kwangju Institute of Science & Technology, Kwangju, Korea
Universit, y of Delaware, Civil & Environmental Engineering, Newark, DE., 19716

The effects of physicochemical conditions such as pH, hardness, flow rates and natural
organic substances on the toxicity of copper to Ceriodaphnia dubia were investigated
using static biocassay cups and specially designed flow-through bioassay chambers. We
found that C. dubia was very sensitive in the low pH ranges, even though no copper was
added to the test solution. Copper toxicity to C. dubia neonates was highly dependent on
pH, that is, total copper LC50 values increased by 15-fold as pH increased from pH 7 to
10. In the experiment of hardness effect, it was observed that toxicity of copper to C.
dubia decreased with increasing hardness, The LC50 values increased sharply with
increasing hardness value up to 2.4 meq. Although the effects of flow rates on the
percent survival of C. dubia were small, the increasing flow rates from no flow rate to
50 mL/hr had a detectable effect on the copper toxicity possibly due to hydrodynamic
stress., In addition, the presence of natural organic substances (humic acid, dissolved
organic matter, and suspended particles) showed the decrease of copper toxicity. This
significant decrease of the copper toxicity in the presence of natural organic materials
can be explained by the reduction of free ion concentration due to the complexation with
these materials. Furthermore, we observed that the kinetics of copper interactions with
natural organic materials are a significant factor and that the acute LC50 values

increased with increasing reaction time of metal ions with materials in water.
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Development of mammalian cell as an highly sensitive biosensor

for human

Kim, Eun Jin, Lee, Young and Gu, Man Bock

Dept. of Environmental Engineering Kwangju Institute of Science and Technology

With respect to that concern-developing more familiar to human biosensor, many
other methods for monitoring the eukaryotic toxicity of certain chemicals, including
estrogenic effects, have been studied such as rodents and mammals. One of the more
famous and traditionally used methods is the enzyme linked immunosorbent assay(ELISA).
It takes relatively long time to prepare and the in vivo assay is also carried.
Therefore, a recombinant mammalian cell was developed and characterized as a
bio-monitoring tool to reduce the limitations of conventional eukaryotic bicassay
protocols

In this study, the recombinant fluorescence mammalian cells were used for
detection of toxic chemicals,

As expected, the mammalian cells showed very sensitive response comparing with any
other species, In the response to EDCs, It had lower detection level than bacteria-about
50times in the range of no growth inhibition. The Bisphenol A as an EDCs and Mitomycin C
were used for observing sensitive response of toxicity of recombinant fluorescence
mammalian cell were studied. In the case of MMC, recombinant mammalian cell showed their
response from very low concentration of toxicant, It was very sensitive response

comparing with bacteria-10times higher than bacteria
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PCDDs/DFs and PCBs in the blood of workers and residents of

industrial area

Dongchun Shin, Jiyeon Yang, Soungeun Park, Youngook Lim' and Yoonseok Jang®

The Institute for Environmental Research, Yonsei University, Seoul, Korea.
'School of Environmental Health, Sounam University, Namwon, Korea
“School of Environmental Engineering, Pohang Univ. of Science and Technology, Pohang,

Korea

We describe the results of study in which serum levels of PCDDs/DFs and PCBs in a group
of workers at a hazardous waste incinerators were compared to those in a comparison group
of community residents who had never worked at the incinerators.

Ve determined blood concentration of PCDDs/DFs and PCBs in 10 employers at a hazardous
waste incinerators and 10 community residents living in the industrial area including the
hazardous waste incinerators., Quantitative assessment of PCDDs/DFs and PCBs in blood was
analyzed by HRGC/HEMS in the School of Environmental Engineering at Pohang University.
The Fisheries & Oceans Lab, of Canada is international certified laboratory for analysis
of dioxins in human tissue and cooperated with our laboratory in interlaboratory
validation program. Calculation of PCDDs/DFs and PCBs body burden was made according to a
subjects body weight and percentage of body fat{Schecter et al., 1998),

PCDDs/DFs levels in blood of smokers showed higher average concentration than those of
non-smokers, Dioxin levels in blood of workers were higher than those of residents. The
detection ranges of dioxin in non-smokers were 7.91~33.90 TEQ pg/g lipid and 15.04~
65.18 TEQ pg/g lipid for residents and workers, respectively. For PCBs, smokers were
slightly higher than non-smokers for both residents and workers. For PCBs levels of
non-smokers, the average level of residents was similar to workers, For PCDDs/DFs, HxCDD
/HxCDF (above 40%) and PeCDD/PeCDF (above 30%) were Fhe predominant congener, and the
proportion of 2,3,7,8-TCDD was less than 10%(non-smoking residents : 1%, non-smoking
workers @ 8%). For PCBs, the proportion of PCB-126(above 50%) was the highest and the
that of PCB-156 was about 15%. The body burden levels based on the concentration of
dioxin-like compounds in blood were 1.61~10.36 TEQ ng/kg for PCDDs/DFs and 0.58~3.12
TEQ ng/kg for PCBs.
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