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Accumulation of Tributyltin in Blood of Olive Flounder, Paralichthys
olivaceous, and its application for Monitoring in Marine Environment

Won Joon Shiml, Jung Kyun Jeonz, Jae Ryoung Ohl, Nam Sook Kiml,
Soo Hyung Lee',

!Korea Ocean Research and Development Institute
ZDepartment of Marine Bioscience and Technology, Kangnung National University,

TBT contamination has been monitored mainly with bivalves, gastropods, and fish.
Most of studies have analyzed muscle and liver (Kannan et al., 1995a; Krone et al., 1996),
without focusing on the accumulation of TBT in blood in different from other hydrophobic
compounds. In analytical aspects, blood has the advantages that specimen can be
repetitively collected without destruction of organisms and a time consuming clean-up step
is unnecessary. Although TBT could be detected in fish blood, very little is known about
the accumulation pattern of TBT in blood. The applicability of TBT in fish blood has
rarely been verified with field samples either.

Tributyltin (TBT) was highly accumulated in the serum of olive flounder, Paralichthys
olivaceus, with an in vivo 30-day exposure experiment. Tributyltin was more quickly
accumnulated in serum than in the other tissues (liver, muscle, and gill). The accumulated
TBT concentrations were in order of serum > gill > liver > muscle on dry weight basis.
Tributyltin was also detected in the serum of feral fine-spotted flounder, Pleuronichthys
cornutus, collected from the coastal area moderately polluted with TBT (Shim et al., 1999).
The mean TBT concentration in blood serum (247 ng Sn/g wet weight) of the fine-spotted
flounder was about four times higher than that in liver (60 ng Sn/g dry weight) and
twenty times higher than that in muscle (27 ng Sn/g dry weight). The TBT
concentrations in serum and sediment showed strong correlation (* = 097). The percent
TBT composition to total butyltin was much higher in the serum (719%) than in the other
tissues and sediment (< 47%). These results suggest that the analysis of fish blood serum
could be a tool for monitoring exposure to TBT in the marine environment.
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Mussel and Oyster Watch : Assessment of Organotin
Contamination in the Marine Environment of Korea

Won Joon Shim, Jae Ryoung Oh, Sang Hee Hong, Nam Sook Kim, Un Hyuk Yim

Korea Ocean Research and Development Institute

Organotin compounds are one of the most widely used organometallic chemicals. They
are actively applied to antifouling paints as biocidal additives to prevent adherence of
sedentary organisms to ship hull and other structural surfaces immersed in water. Since
their deleterious effects on non-target organisms were revealed in the early 1980s, many
industrialized countries have placed regulations of ban on use of organotin compounds,
especially tributyltin (TBT) and Triphenyltin (TPT) compounds, in ships.

Spatial distribution and quantification of the target pollutant is an essential corner stone
to understand the exposure level of ecosystem, which can be used as important parameters
to assess the risk of ecosystem. Contamination of organotin compounds has been monitored
in many countries since the early 1980s (Shim et al., 1998). Organotin concentrations in
biota are thousands of times higher than those in ambient water and also reflect the
integrated information of exposure more than several months long. Bivalve organisms such
as mussels and oysters have been used as monitoring organisms due to their high
accumulation of organotins, sessile characteristics and wide distribution

Tributyltin, Triphenyltin and their degradation products in several marine organism were
quantitatively determined by gas chromatograph equipped with flame photometric detector
(GC-FPD) to assess the extent of contamination of these compounds around the coast of
Korea. The biota was taken from 12 regions (total 67 sites) near harbor and/or shipyard.
All the biota samples contained detectable amount of butyl- and phenyltins. Tributyltin
concentrations in bivalves reached up to 1,630 ng Sn/g on dry weight basis and triphenyltin
up to 328 ng Sn/g. The distribution patterns of TBT and TPT in biota were closely
related to boating and dry-docking activities.
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Probabilistic Ecological Risk Assessment of Tributyltin compound
in the Marine Environment of Korea

Won Joon Shim, Jae Ryoung Oh, Nam Sook Kim, Sang Hee Hong, Un Hyuk Yim

Korea Ocean Research and Development Institute

Tributyltin is considered one of endocrine disrupting chemicals, as it is known to cause
imposex (imposition of male sexual organ on female) in marine gastropod well below ppb
level (Shim et al,, 200). Furthermore, TBT cause adverse effects on from microorganism to
mammals. Nevertheless of high toxicity of TBT, its ecological effects on marine ecosystem
has not been quantified yet. In this study, exposure, effect and risk characterization was
done with TBT contamination in Korea and toxicity database. The ecological risk imposed
by TBT on marine community was quantified with probabilistic risk assessment model.

Ecological effects of tributyltin (TBT) has been assessed in the coastal area of Korea
with TBT exposure and effect database. Approximately 30% of TBT water concentration
exceeded provisional US EPA water quality criterion (10 ng TBT/L) and 85% exceeded UK
water quality criterion (2 ng TBT/L). In addition, 35% of bivalve tissue residue levels were
over allowable daily intake (converted to tissue burden as 18 g/g TBT dry wt.).
Approximately 20% of TBT sediment concentrations were above screening level (250 ng
TBT/g dw). However, The effects of TBT on marine organisms are confined near TBT
source areas such as harbors and shipyards in Korea.

To assess the quantitative risk of marine organisms imposed by TBT in the marine
environment of Korea, logistic regression risk assessment model (95% species protection)
was run with expected TBT concentrations in coastal waters and literature surveyed
toxicological data of TBT. Based on the acute and chronic toxicity data and the mean
water TBT concentration (20.2 ng TBT/L) in the coastal area of Korea, the current TBT
water concentration would be protective of more than 93% of marine species. However,
approximately 25% of species would be affected by the current TBT water contamination in
chronic threshold toxicity levels.
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Analysis of Bisphenol A, Alkylphenols and Chlorophenols in Biota Samples
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Bisphenol A-metabolites induces Oxidative DNA damage and
reduced cell proliferation

An kwangHyun, Kim bonghee

College of Pharmacy, Chung Nam National University

Bisphenol A, a monomer of polycarbonate and epoxy resins, has been detected in canned
food and human saliva. BPA stimulate cell proliferation and induces expression of
estrogen-response genes in vitro. This report considers the hypothesis that BPA is
converted in vivo to hydroxylated metabolites with enhanced estrogenicity and cytotoxicity.
The purpose of the this study was to evaluate the cytotoxicity and cell proliferation of
bisphenol A in the presence of a rat liver S9 mix containing cytochrome P 450 enzymes
and Cu(ll). In the present study, we found that BPA in combination with Cu(Il) exhibited a
enhancement in cytotoxicity, which was inhibited by reacitve oxygen species scavenger. For
cell proliferation assay MCF-7 cells were seeded on a 96-well multi-well-plate at 15 x
10(3) cells per well. After 24hr cultivation, the $9 mix and Cu(Il) was added to the wells
as an S9 mix group (+S9), and medium was added to the other wells as a none-S9 mix
group (-S9), then 5 different concentrations of various BPA were added to each well. After
5 days, a sulforhodamine B (SRB) assay was conducted to measure cell proliferation. +S9
mix group enhanced the proliferation of MCF-7 cells at much lower concentrations than
-S9 mix group which was inhibited by the ROS scavenger. These results suggest that
reacitve oxygen species reacts with Cu(l) leading oxidative stress. Also the formation of
reacitve oxygen species induced by BPA was dose-dependently by inhibited by tamoxifen,
which suggests that the effect of BPA was estrogenic action via estrogen receptors.
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Oxidative damage by bisphenol A induced lipid peroxidation and
apoptosis

An kwangHyun1 , Kim HyunJin2 , Kim BongHee1
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It is very important to understand the ROS generation of estrogen-like chemicals. Of
such chemicals, we were especially interested in bisphenol A for its wide spreadness in
environmental and structual similiarity with  aneuploidogenic  stilbene estrogen
diethylstilbestrol. The purpose of the this study was to evaluate the lipid peroxidation and
DNA fragmentation by bisphenol A in the presence of a rat liver S9 mix containing
cytochrome P 450 enzymes and Cu(ll) in HaCaT cell lines. The specific content of
malondialdehyde, an end product of lipid peroxidation, was also found to increase with
concentration. The fragmentation of intact DNA, a parameter of apoptotic cell death, was
evaulated qualitatively by agarose gel electrophoresis analysis and quantitatively by
diphenylamine reation method. BPA induced apoptotic cell death in a dose-dependent
manner. When HaCaT cells were exposed to 50uM BPA for 48h, the DNA fragmentaion
was significantly increased to 54%. The effect of radical scavenger on the apoptotic cell
death induced by BPA was investigated. The DNA fragmentation induced by BPA was
significantly inhibited by addition of ROS scavenger to the culture medium. Also we
examined the enzyme activities of Cu,Zn-SOD, Mn-SOD, catalase, and GPx in the cells.
The activities of Cu,Zn-SOD, glutathione peroxidase, Catalase were found to decrease with
concentration. However, the activity of Mn-SOD were unchanged. This indicated that
elevated oxidative stress caused by an imbalance between the production and removal of
ROS and free radicals occured in cells.
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Effects of indomethacin on the production of cytokines
following exposure to excessive zinc
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Byeong Suk Chae’ and Tae Yong Shin®
College of Science and Engineering, Woosuk University
College of Pharmacy, Woosuk University"

Zinc plays an important role in immunobiological responses, while excessive zinc
attenuates immune functions in a dose-dependent manner. Zinc excess increased levels of
plasma prostaglandin E; (PGE;), which is known to inhibit production of Th (helper T)
l-associated cytokines from Th cells and to induce inflammatory responses. Thus, this
study was investigated the effect of indomethacin, a potent inhibitor of PGE2 synthesis, on
the excessive zinc-induced production of proinflammatory cytokines and lymphokines in ICR
mice. Indomethacin at doses of 5 mg/kg was administered ip. 30 minutes before zinc
chloride (Zn) 30 mg/kg orally daily for 10 days. Zn remarkedly increased tumor necrosis
factor (TNF)-a@ and interleukin (IL)-18 levels in both serum and splenic supernatants
compared with those in controls, while indomethacin significantly reduced the Zn-induced
levels of IL-18. Zn significantly decreased the levels of serum IL-2 and interferon (IFN)-
y compared with those in controls, whereas indomethacin significantly enhanced the
Zn-decreased levels of serum IFN-7 but did not affect the Zn-decreased levels of serum
IL-2. All of Zn, indomethacin, and combination of Zn and indomethacin significantly
enhanced IL-2 levels in supernatants compared with those in controls, but indomethacin
didn’t affect the Zn-induced production of IL-2. These data, therefore, suggest that
indomethacin attenuated the IL-1A production induced by excessive zinc and restored the
excessive zinc-suppressed production of serum IFN-7 but not IL-2.
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Effect of Indomethacin on the Lipopolysaccharide-induced Production of
Cytokines in Tumor-bearing Mice
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Byeong Suk Chae’ and Tae Yong Shin®
College of Science and Engineering, Woosuk University
College of Pharmacy, Woosuk University”

Indomethacin is well known as a prostaglandin (PG) Ez synthetase inhibitor, which has
antipyretic and anti-inflammatory effects and reduces the risk of cancer. Growing tumors
greatly induce hypersensitive responses to lipopolysaccharide (LPS). Thus, this study was
investigated the effect of indomethacin on the LPS-induced production of cytokines in
sarcoma-bearing ICR mice. Indomethacin at doses of 5 mg/kg was administered orally 30
minutes before ip. injection of LPS (8 mg/kg) 5 times for 7 days. LPS remarkedly
increased tumor necrosis factor (TNF)- ¢ and interleukin (IL)-18 levels in both serum and
splenic supernatants compared with those in controls, while indomethacin significantly
reduced the LPS-increased levels of IL-18 in both serum and supernatants. LPS
significantly enhanced IL-2 levels in serum and interferon (IFN)-7 levels in supernatants,
whereas indomethacin did not affect the LPS-increased levels of IL-2 and IFN-7. These
data, therefore, indicate that indomethacin may attenuate the pathogenesis of IL-18 induced
by LPS and maintain the tumoricidal cellular immune effects by LPS-increased production
of IL-2 and IFN-7 in tumor-bearing state.
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Biological Responses of Macoma balthica Exposed to Ag and Cu
Contaminated Sediments: long-term microcosm experiment
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THAygstm s+, °US. Geological Survey, Menlo Park, CA

If diet is a significant route of contaminant exposure from sediments, then bioassay
protocols must be developed to evaluate effects of less than extreme sediment
contamination. A sediment microcosm experiment was conducted to study the sub-acute
effects of such exposures in the clam Macoma balthica. Clams were collected at late
February, when they were developing gonads for spring reproduction. Animals were
exposed to 4 levels of Ag and Cu-spiked sediments (maximum 0.9 mmol Ag/g + 7.8 mmol
Cu /g), vertical redox gradients, and systematically varied AVS-SEM among experiments.
Exposures were for 3 months with a salinity of 20 ppt in the cold room (15 oC). All 16
experimental containers (6L, 25 clams) were placed in two équaria (150 L) with recirculation
system (1000 L/hr). Spiked diatom Phaeodactylum tricornutum was provided daily, as
supplemental food, and other phy“oplankton species were added once a week to meet the
nutritional quality. At 30 d, 60 d and 90 d, clams were removed and burrowing activity,
clearance rate, glycogen content, condition index, gametogenesis and tissue metal content
were analyzed. Within the first 60 d, metal exposure affected clearance rates and perhaps
burrowing rates; both declined with increasing Ag+Cu concentrations. Small clams showed
higher clearance rate than large clams on a dry weight basis, but Ag + Cu affected both
sizes. Glycogen content was significantly less than the control in the highest metal
exposure at 60 d, though the difference was small. Mean condition index (mg/cm3) showed
no effect among the treatments; but closer inspection of data showed that large clams
declined in condition compared to smaller animals, especially at the highest metal exposure.
So the relationship between shell length and dry weight was poor as metal exposures
increased. The complexities of dietary exposure require greater diligence to study that
existing standard protocols, but offer the potential to better understand the type of metal

exposures that occur in most estuarine environments affected by human activities.
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A Study on the Partitioning and Toxicity of Zn in Contaminated Sediments

Jung-Suk Lee', Byeong-Gweon Leez, Samuel N. Luoma® and Chul-Hwan Koh'

" School of Earth and Environment Sciences, Seoul National University, Seoul, Korea
z Dept. of Earth Systems and Environmental Sciences, Chonnam National University
* US. Geological Survey, Menlo Park, CA, USA

The influences of spiked Zn concentrations (1740 mmol/g) and equilibration time (7100 d)
o.. ik ngrofitionie ; ot 28, nkoyeen: ngrewaer. (EWY anal seadhenr.: were - evaulatea D wirhl
estuarine sediments containing two levels (5 and 15 mmol/g) of acid volatile sulfides (AVS).
Their influence on bioavailability was also evaluated by a parallel 10-d amphipod
Leptocheirus plumulosus mortality test at 5, 20, and 85 d. During the equilibration, [AVS]
increased (up to 2X) while weak acid extracted [Zn] (Zn SEM) remained relatively constant.
Concentrations of Zn in PW decreased rapidly during the initial 30 d and decreased by
11723X over the whole equilibration time. The apparent partitioning coefficient (KPW, ratio
of [Zn] in SEM to PW) increased 10720X with time The decrease of [PW Zn] could be
explained by a combination of changes in [AVS] and redistribution of Zn into more
insoluble phases as the sediment aged. Toxicity to amphipods decreased significantly with
the equilibration time and was correlated with decreases in [PW Zn]. The LC50 value (33
mM) in the second bioassay (20 d) was 2X the LC50 in the initial bioassay (5 d)., Bioassay
protocols employing a short equilibration time and high spiked metal concentrations could

accentuate partitioning of metals to PW and shift the pathway for metal exposure toward
PW.
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Geographical Distribution and Accumulation Features of Organochlorine
Residues in Bivalves from Coastal Areas of South Korea

Seung-Kvu Kiml, Jae Ryoung th, Dong Soo Lee!

JDepartment of Environmental Planning, Graduate School of Environmental Studies, Seoul
National University, Seoul 151-742, Korea
2Chemical Oceanography Division, Korea Ocean Research and Development Institute,
Ansan P.O. Box 29, Seoul 425-600, Korea

The contamination levels and accumulation features of polychlorinated biphenyls (PCBs)
and organochlorine pesticides (OCPs) were assessed in 1999 from 82 bivalve samples
collected from 66 locations along the entire coast of Korea. Investigated bivalves were
oyster (Crassostrea gigas), mussel (Mytilus edulis and Mpytilus coruscus), and clam
(Cyclina sinensis and Ruditapes philippinarum). The dry weight based ranges of T-PCBs
and T-OCPs were 180 42199 (geometric mean = 35.75) and 534 131.37 (32.29) ng/g,
respectively. 28 % of the samples, all of which were from areas near four large industrial
complexes, contained elevated levels of T-PCBs (over 100 ng/g). Aroclor 1254 was the
dominant PCB product found. The spatial distribution of T-OCP levels was correlated with
that of T-PCBs (r2 = 0.5), which was attributable to the distribution patterns of DDT and
CHL that were elevated in industrial areas. DDT, which constituted over 50 % of total
T-OCP levels, was detected in all the samples as a dominant pesticide in Korea coastal.
HCH and CHL constituted 20 % and 11 9, respectively, of total T-OCP levels. Isomer
ratios of DDT, HCH, and CHL indicated that these pesticides may no longer be in use.
Highly elevated organochlorine residues in bivalves from some areas raised a need of
regulatory limits or guidelines to protect the marine system. Species specificity of bivalve
PCB and OCP accumulation was investigated for oyster and mussel pairs from twelve
different locations. There was no ‘statistical difference in the accumulation level between the
two species.
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Distribution and trophic transfer of organochlorine pesticides
in Incheon North Harbor, Korea.

Seung-Kvu ijl, Jae Ryoung th, Dong Soo Lee'

'Department of Environmental Planning, Graduate School of Environmental Studies, Seoul
National University, Seoul 151-742, Korea

The present study was designed i) to investigate the high tidal range effect on the
distribution of organochlorine pesticides (OCls) in abiotic media, and ii) to characterize the
bioaccumulation of OCls in marine organisms (zooplankton, oyster, crab, and goby) on
different trophic level. The high tidal range (T10m), multiple input sources and paths of
varying strength, and proximity to the input sources could make the interpretation of the
pesticides fates complicated. Due to the effect of the high tidal range, the levels of some
pesticides (Schlordanes, SDDTs, and pentachiorobenzene) were higher at the intertidal zone
than at the sub-tidal zone. Concentration gradients were established for chlordane and
hexachlorobenzene along the direction of tidal currents. Multiple DDT sources appeared to
exist, prohibiting such a gradient. A reversed gradient was observed for HCH, suggesting
that direct terrestrial input was negligible. The compositional patterns of the pesticides were
heterogeneous in the harbor basin. DDTs and chlordanes were most abundant in both
sediment and the organisms, consistent with their high lipophilicity. Among DDTs, DDD
and DDE were dominant in the sediment and the organisms, respectively. Trans—nonachlor,
compared to other pesticides, highly accumulated with trophic level. The contamination
levels of DDTs and chlordanes were high enough to warrant more detailed investigation
and regulatory actions.

Key Words: organochlorine pesticides, tidal effect, trophic transfer, congener pattern
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Prediction of Time-Dependent PAH Toxicity in Hyalella azteca Using
a Damage Assessment Model

JONG-HYEON LEE”, PETER F. LANDRUM?, AND CHUL-HWAN KOH?

D Citizen’s Institute of Environmental Studies, KFEM, Seoul 110-806, Korea
? Great Lakes Environmental Research Laboratory, National Oceanic and Atmospheric
Administration, 2205 Commonwealth Bld. Ann Arbor, Michigan 48105-1593, USA
¥ School of Earth and Environmental Sciences, Seoul National University, Seoul 151-742,
Korea

A ’'Damage Assessment Model (DAM)' was developed to describe and predict the
toxicity time course for PAH in H. azteca. The DAM assumes that death occurs when the
cumulative damage reaches a critical point and that the cumulative damage can be
described by a combination of first-order toxicokinetic and toxicodynamic models. In
aqueous exposures, body residues increase in proportion to the water concentration. Damage
is assessed to accumulate in proportion to the accumulated residue and damage recovery in
proportion to the cumulative dam:ge when damage is reversible. As a result, the toxicity
time course, LC50(t), is determined by both damage recovery rate and an elimination rate.
The constant critical body residue (CBR) and the critical area under the curve (CAUC)
models can be derived as two extreme cases from the DAM and all three models were
re—analyzed using a hazard modeling approach. As a result, the critical cumulative damage
(D) is the determinant of the concentration—-time -response relationship and not simply the
CBR ar the CAUC. Flually, from the DAM, two Durameters, a damage recavery rare
constant k- and the killing rate k- were estimated and found to be relatively constant for
selected PAH. Therefore, to predict the toxicity time course of a compound, two
experiment types, using the same treatment levels, are required; 1) toxicity experiments for
gathering time-to-death data 2) and toxicokinetic experiment to estimate kinetic parameters
(ku and ke).

Keywords: damage assessment model, Hyalella azteca, polycyclic aromatic hydrocarbons,
critical body residue, time course toxicity
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Application of a sum of PAH Model and a Logistic Regression Model
to Sediment Toxicity Data Based on a Species—Specific Water—Only
LC50 Toxic Unit for Hyalella azteca

JONG-HYEON LEE"” PETER F. LANDRUM?, L. JAY FIELD®
AND CHUL-HWAN KOH”

D Citizen’s Institute of Environmental Studies, KFEM, Seoul 110-806, Korea
? Great Lakes Environmental Research Laboratory, National Oceanic and Atmospheric
Administration, 2205 Commorwealth Bld Ann Arbor, Michigan 48105-1593, USA
¥ Office of Response and Restoration, National Oceanic and Atmospheric Administration,
7600 Sand Point Way NE, Seattle, Washington 98115, USA
* School of Earth and Environmental Sciences, Seoul National University, Seoul 151-742,
Korea

Two models, a sum of PAH model based on equilibrium partitioning theory and a
logistic regression model, were developed and evaluated to predict sediment-associated PAH
toxicity to Hyalella azteca A sum of PAH model similar to that of Swartz et al. (1995)
developed for marine sediments was applied to freshwater sediments. This study is the first
attempt to use a sum of PAH model based on water-only LC50 toxic unit (TU) values for
sediment-associated PAH mixtures and its application to freshwater sediments. To predict
the toxicity of contaminated sediments to Hyalella azteca, a calculated interstitial water
toxic unit, the ambient interstitial water concentration divided by the water-only LC50
where the interstitial water concentrations were predicted by equilibrium partitioning theory,
was used. Assuming additive toxicity for PAH, the sum of toxic units was calculated to
predict the total toxicity of PAH mixtures in sediments. The sum of PAH model was
developed from 10-d and 14-d Hyalella azteca water-only LC50 values. To obtain estimates
of LC50 values for a wide range of PAH, a quantitative structure-activity relationship
(QSAR) model (log LC50-log Kow) with a constant slope was derived using the
time-variable LC50 values for four PAH congeners. The logistic regression model was
derived to assess the concentration -response relationship for field sediments, which showed
that 1.3 (0.6 - 3.9) TU were required for a 50% probability that a sediment was toxic. The
logistic regression model reflects both the effects of co-occurring contaminants
(non-measured PAH and unknown pollutants) and the over-estimation of exposure to
sediment-associated PAH. An apparent site-specific bioavailability limitation of
sediment-associated PAH was found for a site contaminated by creosote. At this site,
there were no toxic samples below 3.9 TU. Finally, the predictability of the sum of PAH
model can be affected by species-specific responses (Hyalella vs. Rhepoxynius), chemical
specific (PAH vs. DDT in H. azteca) biases, which are not incorporated in Eq-P model,
and the uncertainty from site-specific effects (creosote vs. other PAH contamination
sources) on bioavailability of sediment-associated PAH mixtures.

Key words: Sum of PAH model, Toxic unit, Equilibrium partitioning model, Logistic
regression model, Hyalella azteca
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Prediction of population-level risk from Daphnia magna toxicity test data
using population model techniques

Eun Joo Kim and Jong Moon Park

Digital Information Center for Environment Research, Pohang University of Science and
Technology, Hyoja- dong, San 31, Nam-gu, Pohang, Kyungbuk, 790-784

Life Cycle toxicity statistics are used to evaluate the toxicity and risk of chemical
stressors to aquatic invertebrate, Daphnia magna, which is used as one of the most
sensitive test species for deriving freshwater national water quality criteria. Because these
statistics are generated from responses of individual organisms, the relationships of these
statistics to significant effects at higher levels of ecological organization are unknown.

In This study, population model estimates have been applied laboratory-derived toxicity
data. These include the fecundity values from 21-day life cycle toxicity test. This study
was conducted to evaluate 'ihe quantitative relationships between toxicity test data and a
concentration-based exposure-response models relating projected population growth rate to
stressor concentration. This statistic describes the concentration to decline in abundance as
determined using population-level modeling techniques. Population risk analysis of responses
of D. magna was conducted for 4 chemicals. These include tetradifon, 2, 3, 7, 8 TCDD,
fenitrothion, and cadmium. The population model we used in this study is basic in which it
does not consider density dependence, migration, predation, competition, and other factors
that affect population growth.

In population model study, it has been discussed the inherent uncertainties that exist when
making predictions of toxicity by extrapolating laboratory results to ecosystem levels. These
uncertainties can be lessened by using long-term studies of contaminated ecosystems and
processes at many levels of biological organization. Our Daphnid population model is just
one of the steps in identifying the biological processes that control toxicity at a population
level. This model is an attempt to reduce one of the many uncertainties and simultaneously
enhance the ecological realism of a risk-based approach to environmental regulation.
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Distribution of Phenolic Chemicals in Water and Sediment from Coast
& Creeks Around Industial Area

Donghao Li*, Jae Ryoung Oh

Korea Ocean Research and Development Institute, Ansan P.O. Box 29, Ansan, Seoul
425-600, Republic of Korea

Simple but effective extraction technique for simultaneous GC/MS determination of
Bisphenol-A(BPA), Alkylphenols (APs), and Chlorophenols( CPs) from sediment samples
was studied in this paper. The sediment samples were acid-digested then followed by liquid
extraction with few milliliters of dichloromethane resulting quantitative recoveries higher
than 90% within 30min. It does not require any expensive special equipment and heating
process. Acid digestion and extraction condition are optimized in terms of time and acidity
of digestion, extraction pH and solvent. The analytical characteristics of this extraction
technique was compared to those of Soxhlet extraction and accelerated solvent
extraction(ASE) techniques. This technique was applied to real marine sediment samples
and obtained satisfactory results with high recovery and sensitivity.
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Distribution and Characteristics of Polycyclic Aromatic Hydrocarbons
in Seawaters of Coastal Korea

Un-Hyuk Yim, Jae-Ryoung Oh, Sang Hee Hong

Korea Ocean Research and Development Institute

PAHs (polycyclic aromatic hyrdrocarbons), one of persistent organic pollutants, are
ubiquitous in marine environment. National status of PAHs contamination in seawater was
investigated as a part of the 2000 Korean Mussel Watch Program. 31 sites along the West,
South and East Coast were designated as representative of each coast, and 60 stations were
selected in 5 major industrialized bays, ie Kyunggi, Kwangyang, Pusan, Ulsan and
Young-il Bay.

A total of 91 samples of unfiltered seawater were collected during the period February -
April 2000 and analyzed for 23 individual PAHs. In most of the stations, all 23 compounds
were detected except acenaphthylene which serves as a minor component. As a total,
coastal Korean seawaters were contaminated by PAHs from 38.9 ng/l to 10,200 ng/l with
mean value of 551 ng/l. PAHs levels in three coasts were not different statistically (p >
0.1), but average concentration of the East Coast was much lower than other two coasts.
Contamination loads by riverine inputs, waste discharge by industrial complex, ship’s
activity and atmospheric deposition of pyrogenic PAHs were supposed to be major sources.

The highest concentration was found in the Ulsan Bay where refineries and other
petrochemical complexes are located. Kyunggi Bay appeared to be highly contaminated by
PAHs and the average concentration was highest among 5 bays. Young-il Bay and
Kwangyang Bay showed similar concentration level and source. Away from hot spots,
concentration level was similar to that of representative sites of each coast except Kyunggi
Bay.

Benzolalpyrene which show carcinogenic activity, concentration was compared to
guidelines of Canada and OSPAR. 2 stations of Kwangyang Bay exceeds this level and
others in Kyunggi, Young-il Bay approximate.
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Identification of PAHs Sources in the Intertidal Bivalves and Subtidal
Sediments following the Sea Prince Oil Spill in Korea

Un-Hvuk Yim, Jae-Ryoung Oh, Sang Hee Hong

Korea Ocean Research and Development Institute

In 23 July 1995, oil tanker Sea Prince wrecked around Sori Island near Yosu and spilled
5,035 tons of crude oil into the marine environment. The effects of Sea Prince oil spill to
the Sori Island and nearby areas have been investigated from 1996, and this study is the
results of the 3@ assessment. Analysis of PAHs in 30 subtidal sediments, seasonal
variation of PAHs loads to intertidal bivalves, and source identification was carried out
during 1999 - 2000.

Spilled oil comprised of three types of crude oil and bunker C fuel oil. PAHs
composition varied depend on the source oil, but low molecular weight, alkylated PAHs
were dominant in all oil samples. Arabian light crude oil showed highest PAHs
concentration above 0.2%. Weathering effects on spilled oil were monitored in one intertidal
sediments where oil stranded and penetrated into rocky shore. Temporal changes of PAHs
content were not shown but alkyl homologue distribution pattern and PAHs composition
indicate that weathering was ongoing. Subtidal stations were divided into three groups,
Sori Island (S), Kumo Island (K), and Yosu Bay (Y). Total PAHs concentrations ranged
50.8 - 923 ng/g dry wt., and average concentration in S, K, Y was 129, 196, 199 ng/g dw
respectively. One station in K sites showed the highest concentration and nearby areas
also showed elevated levels, which suggest relocation of spilled oil into subtidal or offshore
sediments. Intertidal bivalves were analyzed seasonally at six sites including control.
Average concentration of total PAHs was 183 - 465 ng/g dw, and mussels in Kumo Island
showed the highest concentration. There was no significant difference between study area
and control sites.  Atmospheric deposition, major source of PAHs input into marine
environment, was compared between downtown in Yosu and spilled area. Two most
important PAHs sources in spilled area were remains of spilled oil and atmospheric
deposition of PAHs produced by nearby Yosu,Yochon Industrial Complex.
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Status of PCBs and Organochlorine Pesticides Contamination in
bivalves from Coastal Korea

Sang Hee Hong , Jae-Ryoung Oh, Un-Hyuk Yim

Korea Ocean Research and Development Institute

PCBs and Organochlorine contamination in bivalves from intertidal area of three coast and 5
major bays in Korea were investigated as a part of Korean Mussel Watch Program.

Total PCBs (sum of PCB8, 28, 29, 44, 52, 66, 87, 101, 118, 128, 138, 153, 170, 180, 187, 195, 200,
206, 209) were ranged from 8.0 to 534 ng/g dw. Station 6 in Younil Bay showed the highest
PCBs concentration and PCB153 and PCB180 were the major congers. Profile of PCBs in coastal
areas showed positive correlation with Aroclor 1260 (° >05, p<0.01). DDT compounds were
the major organochlorine pesticides and their concentrations were order of Pusan > Ulsan >
Kyunggi > Yongil > Kwangyang Bay. The ratio of [DDT)/[DDE+DDD+DDT] were relatively
higher at the East Coast than other coasts. Hexachlorobenzene and Aldrin were in lower level
than DDTs. HCHs concentrations were in the range of nd - 41.2ng/g dw. At Pusan Bay, Ulsan
Bay, Samchuck, Chinhae, and Kunsan sites, ¥ ~HCH was the major congener among HCH
isomers. But in the other areas 8 -isomer was highest. Concentrations of chlordane compounds
were in the range of 1.34-7.12ng/g dw. « -chlordane was the major compounds and ratio of
trans-nonachlor/ ¥ -chlordane were 0.73-21.8 and this means that recent input of technical
chlordane into the environment are small.

DDE concentrations exceeded the guidelines of EAC (Ecotoxicological Assessment Criteria)
suggested by OSPAR. But the concentration of aldrin, dieldrin, endrin, heptachlor, and DDTs
were lower than the action level of US FDA and NSSP.

<AL TA>

A : Sang Hee Hong

& 4 Ansan P.O. 29, Seoul 425-600

A=A A3} (031-400-6156), B2 (031-406-4250), e-mail (shhong@kordi.re.kr)



Distribution of Organochlorine Pesticides and PCBs in Surface
Sediments from Coastal Korea

Sang Hee Hong , Jae-Ryoung Oh, Un-Hyuk Yim

Korea Ocean Research and Development Institute

As a part of Mussel Watch Program, distribution of organochlorine pesticides and PCBs in
sediments of three coasts and 5 major bays were investigated.

PCB concentrations were in the range of 0.04-199 ng/g dw. Average PCB concentrations were
highest in Pusan Bay. At most of study areas, concentrations of PCBs exceeded the guidelines
of EAC (ecotoxicological assessment criteria) suggested by OSPAR. But at only one station in
Pusan, PCB concentrations were higher than ERM level(189 ng/g). At Kwangyang, Ulsan,
Kyunggi Bay and the other coastal areas, contamination levels were lower than ERL.
Concentrations of DDT and its metabolites, DDD, DDE ranged from nd to 135 ng/g dw and the
highest concentration was detected in the Pusan Bay. DDT composition (DDT/[DDD+DDE))
were highest in Ulsan Bay, which means recent usage of DDT. HCH compounds including « -,
B -, v -isomer were also detedcted in the range of nd - 7.15 ng/g dw. At the West Coast, 8
-HCH was higher than the other isomers, but y -HCH was the major isomer at the East Coast.
Concentrations of chlordane compounds were nd - 3.15 ng/g dw. Oxychlordane and heptachlor
expoxide, metabolites of chlordane compounds were also detected. DDT concentrations at two
stations in Pusan Bay exceed ERM level (51.7 ppb) but the contamination level of other sites
were lower than the guidelines. Lindane concentrations were lower than ERM (0.99 ng/g) except
four stations of the Pusan and Ulsan Bay.
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Evaluation of Urinary Metabolites, Muconic Acid and Hippuric Acid,
as Biomarkers of Exposure to Benzene and Toluene
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Evaluation of predictive models of ready biodegradability in the
MITI-I test with the experimental data in Korea

*Jung-Hwan KWON, Kyun KIM, Yong-Hwa KIM

Environmental Chemistry Laboratory, Toxicology Research Center, Korea Research
Institute of Chemical Technology, P. O. Box 107, Yusong, Taejon, 305-600, Korea

Biodegradation is one of the most important degradation process of organic chemicals.
Predictive models are important because the number of new and existing chemicals highly
exceeds the number of chemicals tested and we usually face the difficulties in risk
assessment due to lack of data. Two existing predictive models for assessing the
biodegradability of a chemicals, BIOWIN® program and recently developed MITI models by
Tunkel et al. (2000), were evaluated with the experimental data of 114 discrete chemicals in
Korea as another validation set. The data were accumulated through the testing results
using MITI-I method under GLP.

Whereas BIOWIN® poorly predicted the biodegradability of MITI-I test results (about 50%
correct), MITI models, both linear and non-linear model, ameliorated the predictability at 80
% and 77 %. The verification results in this study strongly supports the model of Tunkel
et al.

Two group of the subject chemicals which caused the discrepancy between model
predictions and experimental results were suggested: chemicals whose sub-structures are
not fully characterized among 42 fragments in Tunkel et al. and chemicals having low
water solubility.
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Antiestrogenic potentials of PCBs which detected
in Korean adipose tissue

Dae-Hyun Kim, Seung-Min Oh, Sang-Ki Lee* and Kyu-hyuck Chung

College of pharmacy, Sungkyunkwan University Suwon, Kyunggi-Do, 440-746, Korea
*Forensic Science Dept.,, NISI

Polychlorinated biphenyls(PCBs) are members of the halogenated aromatic group of
environmental pollutants. Because of their unique physical and chemical properties, notably
their stability and widespread use, PCBs are sidely distributed and transported throughout
the global environment. In fact, residues of PCBs have been identified in air, water, aquatic
and marine sediments, and human tissue samples.

Although the mechanism of the effects of these PCBs on estrogenic function are still not
entirely understood, the toxicities of the PCBs have been studied intensively. Some PCBs
exert dioxin-like activities mediated through the aryl hydrocarbon receptor and some
congeners are hypothesized to possess endocrine disruptive potential and to induce
CYP1A(EROD)

Here we determined PCBs in Korean adipose tissues and their endocrine disrupting
effects. Estrogenic activity was determined using E-Screen assay and whole cell competitive
binding assay. CYP1A was determined using ethoxyresorufin o deethylase bioassay in H4IIE
cell line. Aromatase enzyme activity was determined using tritiated water release assay in
JEG-3 cell line.

As a result 5 PCB congeners(52, 118, 138, 153, 180) were detected, they have
antiestrogenic potential. These studies demonstrate that selected PCB congeners and their
mixture exhibit antiestrogenic activities and affect estrogen biosynthesis.
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Evaluation of Toxicity in water samples using cell culture system

Byung-Woo Ham, Seung-Min Oh and Kyu-hyuck Chung

College of pharmacy, Sungkyunkwan University Suwon, Kyunggi—-Do, 440-746, Korea

So far, investigation of environmental pollution has been achieved in field study. This
remains the most exhaustive approach, current dimensions of environmental researches and
their inherent complexity require that relatively inexpensive and simple laboratory
procedures are developed to make possible the screening of large numbers of sites and
samples. At this point, microbioassay has been highlighted. The purpose of this study is to
evaluate the water pollution using EROD-microbioassay. The methods were optimized and
validated for the sensitive and quantitative determination of total toxic effects of the river
water samples. The EROD~-microbioassay was executed in rat hepatoma cell line, H4IIE and
focused to detect PAHs, PCBs and dioxinlike components in the water. Gab stream and
Mankyung river in last year were selected for this study. 50L of river water was absorbed
using XAD-2 resin column. Pollutants adsorbed to the XAD-2 resin were extracted by
elution with methanol. Total toxic effects of extracts were determined by cytotoxicity and
EROD- microbioassay. The objectives of this study are : (1) to optimaze and validate the
cell culture bioassays for the sensitive and quantitative determination of total toxic effects
of the environmental samples. (2) to quantitatively assess the toxicological effects of river
water samples using toxicity equivalency of 3-MC. (3) to evaluate the water pollution by
CYP 1A inducers, especielly PAHs.
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Modulating effects of bisphenol A on the various immunological
parameters after subacute oral administration to mice.

Jung-A Byun and Myoung-Yun Pyo

College of Pharmacy, Sookmyung Women’s University, Seoul, 140-742, Korea

Bisphenol A (BPA) is a monomer used in the manufacture of a multitude of chemical
products including polycarbonates and epoxy resins and has been reported to induce
estrogenic activity. We previously reported that BPA showed the modulating effects on the
various immunological parameters after acute oral administration. In the present study, we
examined the various immunological parameters after subacute oral administration of BPA
(100, 500, 1000 mg/kg/day for 30 days) to mice. The weights of liver and kidney were
slightly changed, however, hematological parameters, body-, thymus- and spleen-weight
were not changed when compared with control group. Splenic IgM plaque forming cell
(PFC) to SRBC and splenocytes proliferation to mitogen (Con A, LPS) were not much
altered by BPA-treament. However, in LPS-stimulated peritoneal macrophages obtained
from mice exposed to BPA, nitric oxide production was showed a decrease tendency and
that of the group given 500 mg/kg/day of BPA was significantly decreased to 34.3% of
control, TNF- e production was slightly decreased, and expression intensities of surface
marker, B7-1 and B7-2 on macrophages, were also decreased. These results indicate that
BPA might show immunotoxic effects, and further investigation on immunomodulating
mechanisms of BPA is required.
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FETAX¢$} Microtox 71| ¢]3 Diazinon ¥ diazinon AT &3 9
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Diazinon(Q, O-diethyl O-[6-methyl-2(1-methylethyl)-4-pyrimidiny)® diazinon ATF+& 2
Q] 2-isopropyl-6-methyl-4-pyrimidinol(pyrimidinol), 4(3H)pyrimidone Z#]iL pyrimidines] ©
3 BHE5AHES FETAXS Microtox 7oz Hristn s v u23tgdv. FETAX(Frog
Embryo Teratogenesis Assay-Xenopus)® Xenopus laevis embryos A @EF o =EAA, 96
AN ARE F FAGE 78S A= ARVIHelY. FETAX Algol 93 Teratogenic
Index(7184 A4, 96-hr LC50/96-hr EC50)7} 152t & of. 3 Ao HrFA S
z3 glgdx #EEA "@oh. £3 Microtox® UAE wgdd SH4EAE HMAI F #BaH
© WAE wRFL AFNo HIERAL Hud SA4E& HIHeE 7Id¥elw. Diazinon¥t
pyrimidinolel ™3 Xenopus embryo? LC50E ztZ 178 2 1503.249ppmel R o™, A4 7]
P24y 2HA EC50E 4z 048ppm, 723.064ppme2  ZAEH Ut  Diazinon(TI=37.1)°]
pyrimidinol2© 1859 &2 TIgS JEMATY. %3 Diazinon® ©OE AFEZHQ
4(3H)pyrimidone® pyrimidine pyrimidinol® Bl &3l B]£F AIES B oY, 71d&L
zgke}. oj9} ¥ asled 3% Microtox SAA1E 9 Diazinon EC50@30mine 26.90ppmo.&
B3 Fore] EAFFES JERARA T Diazinon® A FEAQ pyrimidinol, 4(3H)pyrimidone, %
pyrimidine EC50@30min2 z+z} 1262.76, 13059.75 18] 1 6275.85ppmo.2 YEIGTH 0|8 g 2
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A comparative induction study using biomarker genes for screening of
estrogenic effects in medaka.

Lee Chulwoo, Seong Hwan Jeon, Jin Gyun Na, Kil Chul Lee, and Kwangsik Park

National Institute of Environmental Research
Gyeongseo-dong, Seo-gu, Incheon 404-170, Korea

The aim of this study was to investigate and to compare the induction levels of possible
biomarker genes, choriogenin (Chg), vitellogenin (VTG), and estrogen receptor (ER) to
assess their utility as biomarkers for exposure to estrogenic compounds. Choriogenin and
vitellogenin expressions are two estrogen-regulated processes and reproductive responses
that are integral aspects of fish oogenesis,

17 @ —ethinylestradiol was ‘treated to matured male and juvenile medaka (3 weeks after
hatching) by exposure in concentrations of 5, 10, ZO, 50, 100, and 200ug/L for 6 days,
respectively, and reverse transcription(RT)-PCR was used to measure the transcriptional
expression levels of these genes. The synthetic oligo-primer sequences used for RT-PCR of
the medaka Chg and ER were designed according to published their cDNA sequences, while
the primers for the VTG RT-PCR assay were designed based on the analyzed nucleotide
sequences in our previous study. Partial sequences of the induced mRNA products by 178
-estradiol using degerate primers from the VTG conserved regions across several fish
species were cloned, and sequence analysis of these clones confirmed vitellogenin gene
transcript with homology to mummichog and rainbow trout vitellogenin ¢cDNA sequences.

Treatment of matured males and juveniles with EE2 resulted in pronounced elevation of
the liver Chg and VTG(VTGI and VTGII) mRNA levels, and the dose-dependent expression
of these genes in treated fish was observed. ER mRNA was also induced by EE2, however,
the potency of the induction level was not strong in comparison with choriogenin and
vitellogenin. When we compared the sensitivity of these different genes mentioned above at
the same concentration of 100zg/L by performing RT-PCR for 25cycles and 30cycles,
respectively, Chg L was shown to be more responsive than Chg H, VTG, ER, and HSP70.
We conclude that choriogenin L provides a sensitive means of detecting exposure to
environmental estrogens.
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Studies on the Endocrine Disruption in Wildlife Fish
Jamin Koo, Jisung Ryu, ‘Kyuhyuck Chung, Chulwoo Lee, and Kwangsik Park

National Institute of Environmental Research, Gyeongseo-dong, Seo—-gu,
Incheon 404-170, Korea
*Sungkyunkwan university, Chunchun-dong 300, Jangan-gu,
Suwon, Gyeonggido

Endocrine disruption effects in crucian carp(Carassius auratus) living in the branch of
Han River were examined. Vitellogenin level in plasma was measured using ELISA system
and aromatase mRNA level in brain was observed using RT-PCR technique. In all female
fish, vitellogenin levels were in the range of 20~40xg/ml and aromatase mRNA expression
could be detected on the agarose gel after RT-PCR. However, in case of males, vitellogenin
level was elevated in only one fish, while vitellogenin was hardly detected in others.
Aromatase was expressed in all males although the levels were relatively lower than the
level in female fish. Testis-ova and any other histological changes of reproductive organ
were not shown in both sexes.
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OECD SIDS A (A ZF AL 318E42 9333871
-Disodium disulphite®] %7187 3|4 B7} (87, AehEop)-

B34, gad, 497, A8, $48, FEF, ANE, BT

ANHBGA AT+ FAE FHEFITY

OECD SIDS (Screening Information Data Set)AFgdel@ Z+ oA Azt 10008 °]4 A4t
He 3FsEde FAN3EED (High Production Volume Chemicals)Z #A33dtn EZAe
Esaty 54, 874 F A%, US4, dASH dF 54 2 =&x8 5 VEXREE &
B3l 3 3E&EH AN (Risk)S H/MFo2A Uiyt OECD7IIFA] AT o2 A
Al F&3 Aot @A A AAHoE 27 A4 FIF AEZR 46009 F ) ¥
EAA 4F %S A8 dFEES OECD sdFe] dF& £4, 5 AdS 3 Fo Uk
sZPuEtes A oMMEctdEolE F 7 EZ o HE FAFA Jen oF
Disodium disulphitedl] tHg %7] 3|4 B7lE ¢8R 2 F7F 23 453 2o

Disodium disulphite® <$-guatolA 19983 71&o 2 ulFA4r3}sE 2 (High Production
Volume Chemicals)24] 1998 &7 8% A 23 A3 32008€ A 2 432 A
on, SAHVNA T SddAZ 9 ALHI JE FgeEon,

¥ EAL FI3EAR 71EA ol st FEER BIAFHA0T), 2L FEIAE
(470 g/1 at 20C)& 7™, FFA 4ART EIJ2 FriEAG B8 FrEZEM 873 F
HEE B0 EXsie Ao2 Roly, EYFANAMY oJFAL wl$ A YEIRHESEFEA
4 Koc: 2.447). oltol] 3l8ER S AES 28 AY3A gon, AEFZAH £ 49
UA 2e Rez FrEY.

A EAHE Hrrer] 948 N2 AY 71edl $Ae(Medaka, Orizias latipes)& ©| &% o
FEAAYRY A$E BAIT BHFEXAFEE(LCx)7F >100mg/l Reu, E8S(Water flea,
Daphnia magna)& ©1€3 AN E 48327 B9 $ 5 E(ECx)7F 8876mg/l Re™ ZH
(Algae, Scenedesmus subspicatus)A @M E 72417 495 E(ECs)7F 48.1mg/1Z2 B2 F
Aok o 9o EW E(Water flea, Daphnia magna)S ©|-43% 214-THASAY Axes 219-F
FYFE(NOEC) >10 mg/1Z2 Yetso. mwatd Bes4 Adg F 7HE 9 E8E U4
54 NOEC & >10mg/1& 7}A i #7}A4 (assessment factor) 1008 &3 713 A7
(conservative) ¢&F 43 %% (PNEC, predicted no effect concentration)g: 0.1 mg/1& 3}
Ath. o4 Disodium disulphite®] el ¥ @73 g 7] A H7 A, & EFLS
Post-SIDS ATFAMY 34 $HEH7 v Aoz AnHA
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OECD SIDS A (3443882 fAdH71)
- Disodium disulphite®] 7] QA A& F7H(JAA A7 &) -

g, Hes, $44E, HEd, dug, 7EF, A48, 17

AHBGA A7 FANE FHBF AT

OECD SIDS(Screening Information Data Set) L2132 1000€ ©l4 A4k, AF&E 1 3l
e g2aasstEad s daoz HAHEIE FYste A9 L224 OECD Y581 %
Agez AP Jov, x7] FHA8 Frie FAAFE AXH F5 H7HAA (further work)
o WFFS =& yed 2 F8 3o Ut
a7k $UEE 199935 SIDS A E G ArE TR FHS o, 7FY WAL
gZAd thdt AEA HAE P ston, AT 119 292 HENA AFY A 133 K
A7t A7 3 9(SIAM13)9 A Disodium disulphite®} Acetanilide®] 9314 7t 1A E
Azxstd 1 Mg 53 ¥y 2 F B ¢EE SIAMI3Y 23 ¥ Disodium disulphite®] 1
ANAANAE H7F 2FAE 2N A 3.

Disodium disulphite> AA|Z 22+ 330,000 €/, FHlA 3200 /& 7% AdEE o
FAAGEARA, @A, A, ROA, AA@LA S HEFAZX FHY HIMAZ A}
453 . FU AGH =& L7]FL 5 mg/m3Bhr TWAZ FAST oen 2o A
U HZ4u| Al e =EAldE olF IFuUlolA Baud vl Ik Disodium disulphite?] FA4%
A FES F= AT FGA] 9AALLDS0)o] 1540 mg/kg bwZE WA Fon W3 AFAY
I ZAE AEAA 47 FAFA, B R EAE BaEHJY A=E ol &3 oF 2397 W E
Fo SAAAHANAN HAEA(system toxicity)S FEEHZR &goy $(stomach)l e FF o
#&=o FA5XH(ocal tocicity)E FEESF 9lev, NOAEL#S 217 mg/kgbw/dayZ 3 715
At =3 34U 2R AFoA AT {7 o]ide] BAHR ol AAEHE LA
717 @& Aoz #wodt AEIY FHF5AH A7 AEEA B8 Y4 L& 4
A7t EAFEoy A FASEAE dFAAE 4T A4 2HE By AA=EA 4™
o] o}d & BAFA EF Ay WtERA g3t {FoF o TS FFHA Fuh

Disodium disulphite®] =& 8 At A A4 59 3F7 Zs7r 284 A7t 22€ g
Aoy, AFAHQ AP EFolET BUFre oH$u, UAT AgdAE HA T BFR
HEE FAANE £ de Aoz By,

T =% 88 ¢ AA SAXNEE vy o2 Disodium disulphites &% post-SIDS Q7+
A o Ao glo ¥ $XeHd EFE AnFA
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AF2AN BAYPES 0|83 873 T SddAFEE4Y AN
A, AAF, 12 E, 27

Fgdgu, 'gFdAgd T ‘eTHGd Y

AdEz Q3 It gstEgdy A 2 ALEF FTUtE AEEAFTY BHLEELY FT
7ME st g ¥ oty ol WE =&7]39 FUIE A9 AL A HFIT
o A BHQLFEERDY Aol Rl AXTHFAZAHLS ASEA AT F U Yol
gdadA HAoh oI QFzH AYsA ELE F de WHel AFE/n
(Tradescantia)s ©] 43 £ Ho|t},

Az e EHEgHos @88 (Commelinaceae)ol &3le FAEZ AFdERu B
ol FBE& Fo] &3 Juh. T FAME 8~12719 £E R FAIY, 479 Feds
20~357108] g EZ o|FA FEEol 40~1507] At

g8 €8 EAY (Trad-SHM)LS F€€Y HADHIE EEd%E0] AodA T4 &
By F 2ddolgdd =EHTE H4AE AAXT SGWE doit & M9 Ty
t Fe¢Y AXY BEHAH Fo Ed¥olgd =28 A $H¥F (FEY)o] AFHoR
AA 7L E48 wol Aol dojuyy AFFAA Gl EA3e EEAC] TEH £
Fedo AA Er dREC) EF4E WA o olaid MZWzE #Fo] §o]d]
of EdWolde] AFS AFAFE & Y EAYHoITh

A2 h8] A A EAY (Trad-MCN)2 2Fg704]9] SEEME (PMC: pollen mother
celDE BAFEISE 539 4719 E71FE A4 348 AAAZTRA EQW0Ed vis 7
7tk B3], ZT-EEEY FERAEY 444 FAAAY EEdF5QA AAE AR
3 A At @73 F EQWHOFLERAN =EHUE FS FEAA 45 =ZH
(acentric fragment)ol\} F&A A% BLR9 (sticky chromosome complex)7t Z+w<d <
AR ARG NA (tetrad)A 719 Pl eE G4 BT B2 59 42AGAAF vlAYgY HzE
A &4 AFE AFT £ U} o AP 197084 2EH ¥EHFE AFEE A
FAME vAPe AL AAA &S gudte F£T XNBEA o] &7 Al EARH
FEAEZE EE JEAZY JoiME vAde 44 &4 YehllEe U3 AZRA o) §
H7e) o2 AFE/MH uAYEAE L A&En, dEy, FAFHEZLY YA A Y
e APt HESH Byl

AFG7A8E o] &3 EAuy e whAde dig A HIL, divied, #Eed, HVERE
&, EYd 2 A4 e 74 FEEA A3 FHAE5HE T AEEH FF o
T FAFgozA i3] oj&H qUth

EHRalEn
uieh

o it

Foz B AFSAH BAME ogdel TR 83F SAMIFLEL] YT YEIH
9YYstE A8 BRI F850 28T 4 e Aos wuEy
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Oligonucleotide Microarray-based Enteric Virus Detection
Sung Wook Yoonl,2*, Yong Seok Jeong2 and Jeongmi Kim Jeong 1

Microarray Center, Biomedlab Institute, Biomediab Co.
and Molecular Virology Laboratory, Department of Biology,
KyungHee University2, Seoul, KOREA.

Background: A novel system for the rapid and accurate detection of three major groups of
enteric viruses (pan-enterovirus, adenovirus and rotavirus) in clinical samples (stool and
cerebrospinal fluid) as well as in environmental samples (water, sludge, and soil) was
developed. The system employs a DNA chip with microarrayed oligonucleotide probes that
are specific to the target sequences of given enteric viruses.

Methods: Triplex (RT)-PCR was performed —targeting the 5 non-coding region for
pan-enterovirus, the hexon gene region for adenovirus, and the VP7 gene for rotavirus. The
reaction product of the (RT)-PCR was labeled with cyanine-5 and then hybridized to the
immobilized probes followed by fluorescence scanning for the specific virus group
identification.

Results: The enteric virus detection system was validated by testing corresponding
references of the three enteric virus groups and also successfully applied to clinical samples
after optimization of experimental details.

Differentiating the enteric adenoviruses (types 31, 40 and 41) from non-enteric adenoviruses
at the same time would be an additional attraction of the system. The DNA chip detection
system turned out to be more sensitive than cell culture method statistically. Complete virus
detection procedure of the system took only 5-6 h while it often takes days and weeks in
cell culture method.

Conclusion: The first DNA chip system for enteric virus detection was developed and
proved to be highly specific, sensitive, and faster than ever. The system, targeting the three
major enteric virus groups, will obviously upgrade the enteric virus detection methodology

for clinical specimens and environmental samples as well.
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