Aquatic pollution monitoring by "In vitro” approaches

Seung-Min Oh, Mi-Young Kim, Shin-jung Park, Byung-Woo Ham,
Dae-Hyun Kim, Ja-Min Koo, and Kyu-Hyuck Chung

College of Pharmacy, Sungkyunkwan University
Suwon, Kyonggi-Do, 440-746, Korea

Investigation of environmental pollution has been achieved using whole animals.
However, 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, “in
vitro” microbioassay has been highlighted. The purpose of this study is to evaluate the
water pollution using cytotoxicity, E-screen assay and EROD-microbioassay.
EROD-microbioassay was focused to detect PAHs, PCBs and dioxinlike components in the
samples and E-screen assay to xenoestrogens. These methods were optimized and validated
for the sensitive and quantitative determination of total toxic effects of the river
water samples, These was executed in RTG-2 and BF-2 (cytotoxicity): MCF7-BUS (E-screen
assay): RTH-149 and H4IIE (EROD-microbiocassay). In addition EROD-microbioassay was
compared with mammalian and fish cell line.

Gab stream and Mankyung river +esre selected ror 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, E-screen assay and EROD- microbioassay. All water sample showed

cytotoxicity, estrogenicity and EROD activity. Toxic response was quantified as toxic

equivalence,
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Risk Perception towards environmental problems in Korea

DC Shin', CY Park®, YW Lim®, YS Kim, EA Chang, KS Kwon

IDept. of Preventive Medicine, College of medicine, yonsei Univ.
Dept. of Health Policy and Management, Graduate School
of Health Science and management, yonsei Univ
BDept. of Environmental Health, Seonam Univ

Institute for Environmental Research, Yonsei Univ

This study is to investigate the risk perception towards major environmental
problems and its gap among various social groups in Korea, Several questionnaire
surveys were conducted to laymen, environmental experts, governmental officials,
journalists, and NGO members during the March and April 2000. Risk perceptions toward
10 items on air pollution, 5 items on water pollution, and 11 items on other
pollutions were rated with the need to regulate each problem, knowledge, attitude, and
controllability of them. Total number of response is about 1,803 including 773
laymen, 353 experts, 390 governmental officials, 111 journalists, and 176 NGO members.
Using the data, the state of risk perception analyzed to identify the similarity and
difference among five groups. In addition, the factors associated with the
variability were examined to identify the determinants of the risk perception. In
these factors, controllability, familiarity, level of knowledge, political view,
cultural predisposition, and socio-demographic characteristics were involved. By
recognizing the potential divergences and areas of agreement in perceived risk among
different groups, the risk communication is emerging as an important research subject

to develop policies in the field of environmental health,
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Quantitative Analysis of Benzophenone and 4-Nitrotoluene in Water, Sediment and

Soil Samples by Gas Chromatography/Mass Spectrometry
Hee-Kyung Rhee, Oh-Seung Kwon and Jae-Chun Ryu

Toxicology Lab., Korea Institute of Science and Technology, P.O0.Box 131, Cheongryang,
Seoul 130-650, Korea

The benzophenone (BP) and 4-nitrotoluene (4-NT) classified as endocrine disrupting
chemicals were determined in water, sediment and soil. The modified SPEED98 method for
water samples and ultrasonic extraction of US EPA (method 3550B) method for sediment and
soil samples were used for the analysis of BP and 4-NT. n-Hexane was used for the
extraction of BP and 4-NT in the water, sediment and soil samples. 24 of the
concentrated solution (0.3 mé of final volume) was applied to GC/MSD, The retention time
of BP and 4-NT was 11.12 and 7.75 min, respectively. The detection limits of BP were 10
ng/L for water samples, and 0.25 ng/g and 1 ng/g for sediment and soils. For 4-NT,
detection limits were 5 ng/L for water samples and 1 ng/g for sediment and soil samples.
Coefficient of variation (CV)% of within day and day-to-day on the BP and of 4-NT was
ranged from 7.2 to 31.2% and from 2.5 to 21.0 % and from 7.0 to 20.8 %, respectively. As
a result, BP concentrations were ranged from 24.4 ng/L to 53.6 ng/L at 7 sites of water
samples and from 0.52 ng/g to 0.70 ng/g at 2 sites of soil samples, which were higher

than those of water and soil blanks. 4-NT was not detected in water, sediment and soil

samples,
FEUE (), TAEH LR (O)
APAT R
G
F oz AeS5EA 4ET GYTF 39-1

Aerz] A3} (02-958-5070), #A (02-958-5059), E-mail (ryujc@kist.re.kr)



ZAs0AN 24P Fume ¥ 22 A 8 F Bisphenol-A B4j0] #3 AF
HES - HEE - EFF - RYE
Aotz B A} e g F 5}
Analysis of Bisphenol-A in worker urine and fume of the ship yard
Jun Ho Park - Hong Soon Choi - Ju Song Yun - Young Bong Cho

Department of Environmental Engineering & Health, College of Health Science, Yonsei
University

A Gl A AFE8LT e epoxy paintZ ZHE 7T £F, W 2 F37 AYPA FIHS
do)l FH8 F st2r FAEY, o]H Fole epoxy resing @¥3] 2FE<Q Bisphenol-A%}t
2o yEuA udEde] 72 + Ut

et B AFqME B 24N epoxy paint2 FHEE Z¥e] &3, Fd ¢ 237 %
AA FF g FHAEFY vxE 3FAFGNAM BA3t7] 93l personal air samplerol
glass fiber filter& %33t F& XY F & T2, Bisphenol-AYE #4312 ofgdf &
Azl 8% Bisphenol-A9] ¥ =& BAMeld 7% & T ABAHE HrtstaA st

Bisphenol-A¢] F tjA}# A2 phenolic hydroxyl groupe] glucuronic acid®} conjugation
%jo] BPA-glucuronide® tii & tjAlso] 8F o2 wiAddt, wald & F Bisphenol-A9 ¥ &
g "Hrisl7] YA FAd T84 AHIT 8 10mE 3000rpmoi| A 58I YAEGSIY 45 8
méoll IN HCl 1méE 713t microwave® o) 83l 100TCAA 20837 7heEsweS A7 %
4% ANz 2elE 23 (Gilson, France)E A HB AP 5, glass fiber filterd] T I %
% % Bisphenol-AE acetone 2m{E F23 3 1A% ANzazvE gz YAz,
oo AHAHH EAME MM ZAZEnEaRI/ AT EM A(Varian Star 3400/
saturn2000) & o] &3kl

#%(n=168) Bisphenol-A%l FLEF maximum 229.85ng/mg, minimun 5.7ng/mg, average
61.89ng/mg Ach. §F FF 7 FF Bisphenol-A & F RFIo] A@aArt EAs=AE It
871 918 SASE o] &3t AAEAES M A FBAT r = 0.1932 4 FH HPAAE
Ho] 3¢},

8 F(n=99) Bisphenol-A9] X%+ maximun 987.09ng/mg(creatinine), minimun 1.095ng/mg
(creatinine), average 95.83 ng/mg(creainine) % t}.
229 2% Bisphenol-A2] H#F % (n=18)¥ 23.93 ng/mg(creatinine)gtt. FAH 4L AP
Fol QoA dWIERTE B 4u] o]4ol Bisphenol-A7} FEEUTH £ RE 8 MNEF
Bisphenol-A A} E 379 free form& ZHEF R Lurl. F S Bisphenol-A<k3t Q&
Bisphenol-A% 5 Wztel AAENE & A3 FBAF r = -0.179 o 43 A A3
g BHo Foh
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An Index of Biological Integrity (IBI) as a Tool For Evaluation of Water
Environments Using Fish Communities

Kwang-Guk An*, Dong-Hyuk Yeom, Sung Kyu Lee

Environmental Toxicology Research Team, Korea Research Institute of Chemical
Technology, Taejon 305-606, Korea

The Index of Biological Integrity (IBI) using fish assemblages was assessed during May
November 1999 in Keum-Ho River, Korea and compared with the Qualitative Habitat
Evaluation Index (QHEI). Overall IBI values ranged 13 - 37 and averaged 23 (n = 25, std.
error = 1.16), indicating a "Poor” or "Very Poor” condition according to the modified
criteria of Karr (1981) and U.S. EPA (1993). Values of mean IBI declined at the rate of
0.22 km-1 (r2 = 0.91, p < 0.05) along the longitudinal distance from the upstream to the
downstream and was a function of QHEI (r2 = 0.998, p < 0.001). Overall data suggest that
reduced IBI values in the down-stream sites were attributed to a combined effect of

water pollution and habitat degradations, resulting in increased relative abundance of

abnormal (3%) and tolerant fish species (88%).
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Chlorpyrifost Ejiietol A vl Hol AgSH e F7UA EFA=M, ARE 53 F5F
7t &oldte] iy Az FAP HFAZ A oy oo i YA Hrle BES A
Holth, & AFdAME e FRE FF HAEA gubz<l i%iﬂ%% nH T
chlorpyrifos B & =& B7IE AASE, T8 IF A4F 4L 4N Q443 Agg E
N2 £F-9SFE Y31 d =59 Y4 A8 E Adsuz 3. —rEME} FUE
S Yo E AHEHYE ol 8t Ao AAAHASZHAR(ZEHA, 1999)9 =& AUy
F(ukgate], 7183l 7|Eo2 BT AL44%) AXTAAH (3900 cv, 2040 or, 400 cr), =
FA1ZE, oA TYH(g 582 SA7] olE, AH BEA 9Y) & nysd FAH AA
EFE ANEAT AF =F F7t 7L st 2R F4L, AR ESFF(ug/kg/day)=
(CEF X EUAXARERAFT X RENTX =SR] XABAL)/AF S L8909,

)

JBEARATE loghke = -2.72 + 0.711ogKew ~ 0.0061 MW-E &85} A& Kp=0,039 cm/hrE ©]
23t fEFo] dojuA e IR =F HEFE AAE Y59 EVE ddez 5
F, 4A7FA &3 10 mg/cr, 50 mg/cr, 100 mg/cm, 250 mg/cre] AR A2 AFPS HAAGn
T3 FF-uwre A FE Y Bench C program?] Weibull model®& #-83}o] NOAELY) ’z}%'}‘—‘:—
benchmark dose(BMD;)E& T3ttt AME AA =S F 60kg 4U4& 722 39 e o 1
£ 582 "WAI7] o]f Ao 0.185 ~ 0.742 pg/keg/day, ZH BT S = 1,11 ~
4.56 pg/ke/day 2 AT ol H oy, BMDs 142.16 pg/kg/dayy}t E3A A A4+ 50(from animal
to human 5, human variability 10)& 3183} ...RfD3t 2.84 pg/kg/days 2F& 3kt o}
& Z23s EYZ T 4¥A5E 4 84 WA7] o] 44 0.07 ~ 0.26, HH BT
A¥ A 0.39 ~ 1.61 24 Syt FUEC] chlorpyrifos 2 EFA 4x2 A% ¥ 2
F Aol Yeld F IS FHoE dAdEojg B AFe= F4 =Fd did 9] Hor 2
A BAAA xF Y HrLE A 2o ARAA =& HUUL FFEoRor & Hoz A
Ztx|of Rt
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Toxicant-induced Anoxia Stably Enhances a Neutral Form of
Mg2+-dependent Sphingomyelinase Activity in 293 Human Embryonic
Kidney Cell

Sung Yun Jung and Dae Kyong Kim#¥

Department of Environmental and Health Chemistry, College of Pharmacy, Chung-Ang
University, 221 Huksuk-dong, Dongjak-ku, Seoul 156-756, South Korea

Recent evidence indicates that “sphingomyelin (SM) signaling pathway” exists: in
response 10 heterogeneous influences, SM hydrolyzed, liberating ceramide. Ceramide can
influence diverse cellular processes, including cell differentiation, proliferation,
protein trafficking and apoptosis as a lipid-derived second messenger. Each of these
processes has important implications for environmental toxicant-induced cell injury.
Toxicant-induced anoxia depleting intracellular ATP and subsequently restoring it, which
mimics reperfusion of ischemic or anoxic cells, is known to induce cell death. However,
the precise biochemical mechanism of chemical anoxia-induced cell death remains poorly
understood. In the present study, we examined the involvement of the SMase activation in
chemical anoxia-induced human embryonic kidney cell (293 cell) death, As a chemical
anoxia model, we depleted ATP in 293 cells by exposing them cyanide plus 2-deoxyglucose
for 40 min. ATP restoration was then accomplished by re-exposure of cells to dextrose.
Following a 5 min-ATP depletion, a time-dependent increase in an intracellular level of
ceramide was observed with a concurrent decrease in SM. It is also suggested that the
chemical anoxia~induced ceramide accumulation may be due to the stable activation of a
membrane-associated, Mg2+-dependent, and neutral pH optimum SMase. The time-dependent
activation of the SMase was induced with a concomitant cell death as observed in LDH
release and DNA fragmentation. Here also we propose phosphorylation of the SMase as a

possible mechanism of the stable enhancement in the SMase activity.
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Chemical Hypoxia Activates De novo Synthesis Pathway of Ceramide in
SH-SY5Y Human Neuroblastoma Cells

Mi Sun Kang, and Dae Kyong Kim

Department of Environmental & Health Chemistry, College of Pharmacy,
Chung-Ang University, Seoul Korea

Ceramide has been implicated to be a second messenger in the cell signaling pathway
involved in a variety of cellular responses ranging from cell differentiation, cell
cycle arrest, cellular senescence, apoptosis to cell survival and cell proliferation in
a number of cells., However, there is little information of a role of ceramide in
apoptosis in hypoxic injury known to induce necrotic cell death. Ceramide generation was
measured in SH-SYSY cells metabolically labeled with [3H]serine after exposure to
chemical hypoxia induced by cobalt chloride. Chemical hypoxia resulted in a rapid
increase in ceramide production prior to any evidence of cell death in SH-SY5Y cells,
The inhibitor of ceramide synthase, fumonisin Bl, provided a marked protection against
chemical hypoxia-induced enhancement of ceramide and cell death. Cobalt chloride also
upregulated hypoxia-inducible factor 1a (HIF-la) known to stimulate the transcription of
several genes during hypoxic injury. SH-SY5Y cells exposed to cobalt chloride provoked
apoptosis followed by elevation of ceramide levels, but did not induce a concurrent
decrease in sphingomyelin., Addition of exogenous C6-ceramide also induced apoptosis in
SH-SY5Y cells with concurrent induction of HIF-la. These results suggest that hypoxia
may induce neuronal apoptosis through de novo synthesis pathway of ceramide, which

upregulate HIF-la,
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Application of Immunological risk accessment method for evaluating risk levels

of Gabchun and Mankyung river up and down streams,.
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Protection effect of antioxidants by 7y -radiation in ICR mouse

spleen & splenic lymphocytes

Chun KJ', Kim JK!, Kim BH

Korea Atomic Energy Research Institute

College of Pharmacy, Chung Nam National University

Radiation have detrimental effects on the various tissues in mammals and can result
in the death of them. Among others, spleen is one of the important tissues since it can
have a pivotal role in immune function. This study deals with the radiation protection
effect of the pretreatment of antioxidants on the morphological changes or DNA damage in
mouse spleens by y -radiation. Four week old male mice{ICR strain) were irradiated with
6.5Gy or 18Gy of 7 -ray for a morphological study on spleen tissue and with 3.5Gy of 7
-ray for radiation-induced DNA damage in splenic lymphocytes and were sacrificed 3 days
later. Spleen were taken for morphological examination after Hematoxylin-Eosin(H-E)
staining and for DNA damage examination by a Comet assay. Morphological results
indicated that all spleen tissues by 7 -radiation showed some changes such as an
increase of white pulp and red pulp and obscurity of marginal zone compared with those
of the non-irradiated group. Little or no damage was found in the spleen tissue of the
mice treated with ascorbic acid, cysteine and tocopherol before 6, 5Gy irradiation. In
addition, the tail moment of DNA single-strand breaks in the splenic lymphocytes were
evaluated by the comet assay. The treatment of the antioxidants reduced the tail moment
in the comets compared with that of the irradiated control group. This result indicates
that antioxidants like ascorbic acid and cysteine have -radioprotective effects on

splenic lymphocyte DNA when assessed by the comet assay.
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Screening of natural product inhibitors on the UV phototoxicity by

Chlorpromazine
HJ Kim, KH An, BH Kim
College of Pharmacy, Chungnam National University

Phototoxicity induces a cutaneous photoirritation, which is an inflammatory
nonimmunological skin reaction after contact with a photoreactive compound and exposure
to UV, Phototoxicity is increasingly observed as a side effect associated with the use
of both cosmetics and systemic drugs. In this work, 15 natural products - ¥ arvensis,
Z. jujuba, X. stramonium, C. obtusifolia, P, persica, E. officinalis, L. platyphylla, P.
amurense, yeast, L. chinense, M. bombycis, P. suffruticosa, G. glabra, P. tenuifolia, S
acutum - known to contain antiinflammatory effect were screened whether they have
phototoxicity inhibitory effects or not by two methods - RBC photohemolysis test by
Kahans et al and yeast growth inhibition test with Candida albicans. Chlorpromazine was
used as a phototoxicity inducer and UVA and UVB were irradiated respectively. Samples
were obtained by the process of 80 % methanol extraction and then concentration under
vaccum. And we made these concentration powder with freeze-dryer at -50 C ~ -60 . In
RBC photohemolysis all samples reduces photohemolysis compared with control and in yeast
growth inhibition test, Xanthinum stramonium and Morus bombycis showed the inhibitory
effect in that the diameters were reduced compared with that of the control in the case
of UVA and when UVB was irradiated, P.persica and E. officinalis showed the inhibitory

effect.
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Effects of 4-Nonylphenol on Cypla-1 gene expression
Kim, Ji Young., Choi, Chul Yung and Jeong, Hye Gwang
Department of Pharmacy, Chosun University, Kwangju, 501-759

4-Nonylphenol (NP) is a degradation product of a widely used non-ionic surfactant group,
alkylphenol polyethoxylates that are mainly found as an intermediate in the chemical
manufacturing industry. NP is used for example to labei tax-favored light fuel oil, as
an preservative agent in the tanning industry, in pesticide formulations and it has been
shown to possess estrogenic properties. In the present study, we investigated the effect
of NP on TCDD-inducible P450 1Al gene expression in mouse hepatoma Hepa-lclc7 cells,
2.3,7,8-Tetrachlorodibenzo-p-dioxin  {TCDD)-induced cytochrome P450 1Al-specific
7-ethoxyresorufin O-deethylase (EROD) activity was markedly reduced in the concomitant
treatment of TCDD and NP in a dose dependent manner. The NP alone did not affected the
activity of Cypla-1l-specific EROD. Treatment with tamoxifen, an antiestrogen that acts
through the estrogen receptor did not affect the suppressive effects of NP on
TCDD-induced EROD activity. TCDD-induced P450 1A1 mRNA level was also markedly
suppressed in the concomitant treatment of TCDD and NP. Transient transfection assay
using dioxin-response element (DRE)-linked luciferase revealed that NP reduced
transformation of the aryl hydrocarbons (Ah) receptor to a form capable of specifically
binding to the DRE sequence in the promoter of the P450 1Al. These results suggest the
down regulation of the Cypla-1 gene expression by NP in Hepa-lclc7 cells might be
antagonism of the DRE binding potential of nuclear Ah receptor but not through estradiot

receptor,

by of
0O

BFEA BF AME 375 ($:501-759) A g w ofguyst
el 3w A (062-230-6639), E-Mail (hgjeong@chosun ac. kr)



P-13

Trancriptional assay ¢} comet assayol 23 dibutyl phthalate2]
Az B3 NP Fojyo B¢ A7
Studies on estrogenicity and endocrine disrupting activity of

dibutyl phthalate by transcriptional and comet assay

2, Young-Gyu Chaiz, Jae-Chun Ryul

Hyung-Tae Kim"
1Tox1'co1'Ogy Laboratory, Korea Institute of Science and Technology, Seoul, Korea

zDepartment of Biochemistry and Molecular Biology, Hanyang University, Korea

A wide range of phthalates have been produced for use as plasticizers and softeners
in many synthetic products. Among phthalate esters, Di-n-butyl-phthalate (DBP) may act
as xenoestrogens or antiandrogens. Also, DBP was reported to be genotoxic on human
mucosa. To elucidate the relationship between endocrine disrupting activity and DNA
damage of phthalate esters, DBP was studied by yeast-based steroid hormone receptor gene
transcription assay and single cell gel electrophoresis. We have used a yeast-based
assay to assess the interactions of DBP with the estrogen, androgen, and progesterone
receptors. DBP ranging from 10" to 10 M was active in the estrogen receptor assay,
but it did not show the effect on B -galactosidase activity in the progesterone and the
androgen receptor assays. Also, to determine whether DBP induces DNA strand breakage,
single cell gel electrophoresis (comet assay) was performed using mouse lymphoma L5178Y
cell lines. The induction of strand breaks by DBP was not significantly different from
control. In these assays, we found that DBP do not induce DNA single strand breakage in
the single cell gel electrophoresis but have estrogenic activity in the gene

transcription assay of yeast-based steroid hormone receptor.
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cDNA microarray 9} E-screening assayE ©]-& 3 MCF7 A]X oA
dibutyl phthalate?] #ZAA @3 FJ3 orezd G4
Gene expression profile and estrogenicity of dibutyl phthalate

in MCF7 cells using cDNA microarray and E-screening assay
Hyung-Tae Kim, Jae-Chun Ryu
Toxicology Laboratory, Korea Institute of Science and Technology, Seoul, Korea

Various phthalate compounds are used as softeners and plasticizers in a wide range of
plastic materials. Since these substances are not limited to the original products, but
enter the environment, they have become widespread environmental pollutants, thus
leading to a variety of phthalates that possibly threaten the public health. Among
phthalate esters, dibutyl phthalate (DBP) is reported to have estrogenic activity. To
elucidate estrogenic activity of DBP, it was studied by E-screen test and cDNA
microarrays in MCF7 human breast cancer cells. The E-screen test uses estrogen-sensitive
human breast MCF7 cells and compares the cell yield achieved after 6 days of culture in
the medium supplemented with 5% charcoal-dextran stripped fetal bovine serum (FBS) with
diverse concentrations of 17 8 -estradiol and DBP, 17 3 -estradiol of 10% M and DBP of
107 M were active in the E-Screen test. Based on the established doses, we compared the
pattern of gene expression with the cDNA microarray. It showed some of variation in gene

expression patterns among MCF7 cells treated with 17 8 -estradiol and DBP.
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Alkylphenolic Compounds®] E-Screen Assay
A Study on Endocrine Disruptors 1

E-Screen Assay of Alkylphenolic Compounds
Hyo-Joung Park'?, Ho-Ja Lee’, Jea-Chun Ryu!

"Toxicol ogy Laboratory, Korea Institute of Science and Technology, Seoul, 136-605, Korea
z[)epartment of Biology, Kyunghee lniversity, Seoul, Korea

It has been hypothesized that environmental estrogens may play roles in the increasing
incidence of breast cancer, testicular cancer, and another problems of the reproductive
systems. Alkylphenols which are widely used as plastic additives and surfactants have
been shown to induce estrogenic responses. We tested 6 alkylphenolic compounds by
E-screen assay. E-screen assay is suitable for large-scale screening of suspected
endocrine disrupting chemicals. The method introduced by Soto et al. is based on
proliferative activity of MCF-7 estrogen sensitive human breast cancer cell line. This
quantitative cell proliferation assay of MCF-7cells was performed in the absence and
presence of 17 f-estradiol (negative and positive control), and at the range of various
concentrations (107%-10°M) of alkylphenolic chemicals. Cell proliferation yields
positive control increased up to six-eight fold over those of negative control cells
after 144-hr incubation. A signification increase in the proliferation levels of the
tested alkylphenolic chemicals except for AP-6(isocyanic acid- chlorophenol) and
AP-11(4-tet-octhylphenol) which are increased at 10 and 10™'M respectively. Based on
their relative proliferation efficiency (RPE), the chemical into three groups. Group 1
includes AP-1(4-buthylphenol), AP-9(p- nitrophenol) which shows <50% of RPE; Group 2
includes AP-3(4-chlorophenol ), AP-4(cyclohexanol ), AP-5(2, 4-dinitrophenol ),
AP-6(isocyanic acid-chlorophenol), AP-8( @ -naphthol), AP-11(4-tet-octhylphenol) which
shows  50-100% of RPE: Group 3 includes AP-2(4-chloro-3, 5-dimethylphenol),
AP-7(4-4 -isopropylidenedi -phenol), AP-10(p-nonyl phenol) which shows >100% of RPE. The
most potent estrogenic chemical in group 3 was able to stimulate these biological
response to the similar extent as 178 -estradiol itself albeit at a 10* fold greater

concentration than 17 8-estradiol
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%A Plasticizer®] E-Screen Assay
A Study on Endocrine Disruptors 11 :

E-screen assay of Newly synthesized plasticizer
Hyo-Joung ParkLZ, Kyung-Ho Yoo?, Jea-Chun Ryu'

"Toxicology Laboratory, Korea Institute of Science and Technology, Seoul, 136-605, Korea
Medicinal Chemistry Research Center,
Korea Institute of Science and Technology, Seoul, 136-605, Korea

It is well known that environmental estrogens may play an important role in the
increasing incidence of breast cancer, testicular cancer, and another problems of the
reproductive systems. We tested newly synthesized plasticizer by E-screen assay.
E-screen assay is suitable for large-scale screening of suspected endocrine disrupting
chemicals. The method introduced by Soto et al. is based on proliferative activity of
MCF-7 estrogen sensitive human breast cancer cell 1line, This quantitative cell
proliferation assay of MCF-7cells was performed in the absence and presence of 178
-estradiol (negative and positive control), and at the range of various concentrations
(10"-10"M) of newly synthesized plasticizer. Cell proliferation yields positive control
increased up to six-eight fold over those of negative control cells after 144-hr
incubation. Among the newly synthesized plasticizer, KH005(107''-107°M), KH008(10'3-10"M),
KHO10(107** -10"%M) and KHO11(10® -10"M) appear to possess estrogenic activity about 2-6
fold. And KHO01(107-10"M) showed week estrogenicity(1-2 fold), The most potent
estrogenic chemical was KH 008(10"3—10‘5M), which was able to stimulate these biological
responses to the similar extent as 17 8-estradiol itself, albeit at a 10°-fold greater
concentration than 17 8 -estradiol. KH001(107-10"M) exihibited very week estrogenicity.
Futher study such as molding capacity for the development of new plasticizer is

undergoing.
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Effect of Ethanol Pretreatment on Cadmium-induced Hepatotoxicity in Rats
718, 4%, 3, F39°
gy oty ofdt oy ot

Agargdel gz %—;-é,tq gl Bobd AQF WolMe AWES olE g7 2 &
284 HolAtee Bao BPEEY /A7 Solun Uk E=@ A2 BB

o wgxn AN B ethanol-% 28|17 F7FE 5L 9lo], ethanol 9} F Al FEF&l
Ay, ¥og =E2HE 7|Ey ¥ 2783 Qo 3] cadmiune #9777 Aol Ao
FrEE T 2@ 9 AF 5o 23 FHAL FoAbFE doA SHAYI AR FHo)
+e 2H%0

Cadmiume& AW F5Fo] ofa] F49 functional groupd X &3l 425 B8 A3A7)
I sulfhydrylZ] & 7}3] 927 A2 2 glutathione §%F& #2715 HAbE2 e A
Aste] ME&£Ae dozlt), Cadniumd] =&5HYW A Ao A& metallothioneino] &% 5 o]
cadmium¥ A3t A4kt 71 "ol Lo cadmium S ZHE MEE R Jr}

Ethanol & cytochrome P450I1E12 %39 free radical & A& 3l lipid peroxidation&
E3lo] AT EAMELS Yozttt Ethanole] F4EHWE AH oA speroxide dismutase®}
catalase T2 43T A9} glutathione AAIE B3 F4tE ojrjdo] A& & dted &
8] ethanolg ¥HE Ho3tE Z ¢ glutathione hARAS] &t ah4bslzat&2 2| &2 ojojob &
=3

wet A cadmiumel]l 213 ZFoHAL 2 EA L ethanole]l HWFA Wy wel 2 A LdHE A
o] d &5 2 E ethanol? cadmiung HE& FH3YE& @ ethanole] FHF I Fo7|3ho] wpet
etz = U goiride olE WHEY cadmiumel] oJF EAol AR A WEEEE B
Rz £ AFE s

r¢ ‘“

-

Ethanol & 13)(bg/kg) & w2 (2.5g/kg, 4 weeks) ¥ &1 CdCl; 3mg/kgs EFY 549
3 &,z o g 89y *35}6}51?_‘ Mg g3 7z g4 ¥§He WHEE FAHY
tzze] A3lH &4FHTe} ol Woldte A AE AuRy HxFe ey v

m\m

a3t 43 A stresss} apoptos1s£},] AL BAEH,

doE s F
F oA N 2T AEFE 419 HAAR NS e HAtEA A
AA=ra] 0 A3} (02-901-8383), FAX(02-901-8386), E-mail (1ih00jkm@hotmail.com)
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Effects of carbofuran on the splenocyte proliferation and cytokine production
in C57BL/6 male mice

Jeon, S. D., Chae, S. H., So, D. S., Lee, K. S., Kang, D. H.,
Han., H. Y., and Moon, C. K.

ez oFepeyst Y2 wd

Carbofuran is one of the widely used pesticides in Korea and other countries. Its
toxicities have been intensively investigated, but the systemic evaluation on the
immunotoxicity of this pesticide has not yet been conducted. Our present study is a part
of systemic approach to elucidate the mechanisms of carbofuran-induced immunotoxicity.

Delayed type hypersensitivity was suppressed by intraperitoneal administration of
carbofuran (0.075, 0.15, and 0.3 mg/kg bw), which indicated that carbofuran suppressed
cell mediated immunity in mice. Exposure of mice to carbofuran also suppressed
proliferation of splenocytes responding to Con A and alloantigen. The suppression
mechanisms were investigated utilizing T cells exposed to carbofuran in vitro.
Pre-incubation of normal splenic T cells with carbofuran (100-1000 xM) resulted in the
suppression of Con A induced T cell proliferation and IL-2 production, Exogenous
addition of rIL-2 could not significantly restore the suppressed T cell proliferation
responding to Con A. In addition, rlIL-2 induced proliferation of resting T cells was
also significantly suppressed by carbofuran pre-treatment.

The results suggest that carbofuran induced suppression of cell mediated immune
responses might be based, at least in part, on its suppressive effects on T cell

functions.
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Effects of carbofuran on the functions of macrophages in C57BL/6 male mice

Jeon, S. D., Chae, S. H., So, D. S., lLee, K. S,, Jeon, S. M., Ju, J. H., and Moon, C. K,
Alg et oFsiofsl Ll AWBEs w

To elucidate the mechanisms of carbofuran-induced suppression of cell mediated immune
responses in C57BL/6 male mice, we investigated if carbofuran suppresses functions of
peritoneal macrophages. Intraperitoneal administration of carbofuran (0.075, 0.15, and
0.3 mg/kg bw) significantly suppressed IFN- y induced generation of nitric oxide (NO) in
peritoneal macrophages. This result indicates that carbofuran suppresses effector
functions of macrophages resulting in the suppression of cell mediated immunity in mice.

To see if carbofuran directly suppress the function of macrophages, we examined the
function of macrophages after pre-incubation of peritoneal macrophages obtained from
normal C57BL/6 male mice with carbofuran (10, 50, 100, 500, 1000 xM) for 4 hr. Normal
splenic T cells proliferated responding to Con A in the presence of carbofuran-treated
macrophages significantly less than in the presence of carbofuran-untreated control
macrophages. The suppressed proliferation of T «cells in the presence of
carbofuran-treated macrophages was completely restored by addition of rIL-2 into
cultures, but not by rlIL-1. These results indicate that carbofuran also suppresses the
accessory functions of macrophages to support proliferation of T cells,

The present study suggests that carbofuran might inhibit the accessory functions as
well as effector functions of macrophages resulting in the suppression of cell mediated

immune responses in mice,
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A study on gonadal develpoment toxicity of Arsenic
with Crusian carp

S.S. Nam, C.W, Lee, J.S. Ryu, E.R, Park, 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

Arsenic is on EPA’s priority list of suspect endocrine disrupting chemicals(EDCs).
Some arsenic substances increase in concentration, or bioaccumulate, in living organisms
as they breath contaminated air, drink contaminated water, or eat contaminated food.
These chemicals can become concentrated in tissues and internal organs of animals and
humans. The concentration of arsenic found in fish tissues is expected to be somewhat
higher than the average concentration of arsenic in the water from which the fish is
taken. Blood serum testosterone levels (in males) and estradicl levels(in females) were
most severely suppressed in those animals where arsenic exposure began in utero. Both
sexes in this group showed a 25% suppression in prepubertal growth (as measured by
weight). Arsenic is also reported as being able to damage the developing fetus and it
should be handled as a potential teratogenic agent since some arsenic compounds are
known teratogens.

The purpose of this study was to determine the effects of arsenic, which is suspected
EDCs, on the gonadal development of fish, The crusian carp(Caracius auratus,
6.0-10.0cm, 8.8-13.0g) were treated with 0.5mg/L and 3,0mg/L(higher) As;0; for 14 days
and each treatment group consists of 10 crusian carps, The weight, body length, and GSI
were examined and internal organs were fixed in bouin solution for histological studies,
Afetr fixation, specimens were dehydrated in graded series of ethanol, and embedded in
paraffin, Serial sections were cut and stained with hematoxylin and eosin for
examination by light microscopy with focus on histological abnormalities of the gonad.

Fish survival during exposure was at or near 100% in control group and treatment
group. After the exposure the mean weight of higher treatment group was decreased about
30% and the mean GSI was one third of the mean GSI of the control group. The ovaries of
As-exposed crucian carp had a preponderance of primary follicies with a few secondary
follicles, Ovaries of females exposed to higher concentrations of arsenic contained
many immature follicles and atretic follicles, with significant differences found
between primary follicles and other stages of follicular development in fish exposed to
0.5mg/L and control fish. However the different developmental stages of oocytes were
observed in control group and a lot of mature ovarian follicles could be found. In this
study, the results indicated that arsenic supressed the gonadal development in crucian

carp.
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WU AGRED =& YojAM 9 Vitellogenin 2d R 54 A7
g, ol HBAM, FFW, @4S, FFY, UAF, 232
FTHRFITY, RGN AT FHE FgEFITEN

H2 WRAZNEZ 04 FAE 9 NYY Aol BE A7 2AY oHz 3
3o wie} OECD M &7} 3o E JB3, vitellogenin 5, 8F HNIZE 2% 52 2
Evtol=eplol] F718t7] s =9t Uk o] F F3R o FoAA EHHE vitellogenind

THl Al e &> o3 BolHoz {FrEE ExvtAZ € £ doen A2 e A7
AFxh o] Hol FXAEN, LFIMFE, AU, 2F FoA vitellogenin® HF&=p7F &
HA 9o, B Ao WEHAZANEAZ ¢l bisphenol Ad] =& AZ £ o|F 2R
E] RT-PCRYH & ©]&3}of vitellogenin FAXE SR o]2{d cDNA ©HE o] &3l Y E
A A GANEHA g o7 FANF AHEE HoletnA st

Aldeles 3 Ay oFd dof AL A& A (AT 20~30g) bisphenol AZ A HE
A2 39t =FFE 0, 0.6, 1.2, 2.3, 4.7mg/L ¥ &7 0, 1, 2, 4, 7, 1442 H3
o BRlFEHor LEAPOH, JAURTORZ 0.2mg/Le) 17B-estradiol S AM£3 S
Trizol WH & o] &3] ZFE o]F<9 oA total RNAE 53 ¥ RT-PCRS F 335 o

RT-PCR 38 Z3} E2 AT AFEH HgyTolA] 1,200bp 27]9] band7} HEEHAUTH ©]
DNA @#e 7] wugl FA/MEo]el vitellogenin mRNA(1,262bp) S} FAFSE =724
vitellogenin mRNAS A frefidt Re2 FAED, AU Agdsd ME §IFVEHIAANT
He st EoldFE, A 7|3te] AAFE Y@ Ho] Friste AEE UelAT. ol @
232 2359 bisphenol A9 2l& FE%F mRNAE vitellogenin mRNAQ! He 2 FAH =0
RT-PCRY o2 87 F WRuATZHNEZDY FARYAEE 71 5 A& HAFUATH
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Xenopus laevisol 4] vitellogening& YA E = o] &3
dq2EZA @ ZgdFolE JF J N

BH32, oldf, @3, dA4s F3Y, uAF, w4

o

7Y%

2

.?

o

AHFHA A7 FAHE FHEFFAAEH

HWEb AN E-do] BT WEEHE F2 Fu|FHolAT ol HRrEL &4 ol
BAFNA ol FAsH Holrate g Tl A FAHHE SAC] Utk AARZ $Ehvely
S 7o AAse #dAFEle] AddlA o] 301ug/kgel DEHP(diethylhexyl phthalate) 7}
AEHJATE A 2371 A SERAJATHHER A ZAEZDA o8 YIFEA B2
A", 2000, 7, S HEHATY). & AdFolX = DEHPE A FEZRZ o FAF dEulA
ol X = o] ths] ZASEAL vitellogenin mRNAS] W& E Ao A JfF oAl 4]
A 3% FEES 93 biomarkerE /W3 A

2 A¥olle &d8 HFTE wF/NF(Xenopus laevis) THE AHESFALH(AFT 50.9%
5.8g) APE FE 50me] A& Eol 59 lymph sacol FALEAT AY A AF lkg B
DEHP 300ug, DEHP 300mg, E2(17B-estradiol) 300ug8 FAIS ZAE& HIYTLE 3L, 964]70]
A F Alg RAIS FlA total RNAE F &3] RT-PCRS s astdrt =& 7, A&, A%
& A2 3l9 Bouin 1A I ¥ hematoxylin & eosin2® JAM3po] 23Ty Wi FF& #Has
ATt

RT-PCR =3 A=, E2 X3 DEHP 300mg/kg *2)FollA DNA band7} ZAZHUT HEH
band= 7] » 1@ A3 72L& 52%p9 F7)e] dH O Z A, vitellogenin mRNAZ} FE 5 Ao g
gegith, a2 DEHPE 300ug/kg =2 Mg A5, vt HHF 399 dx=Tdde
DNA @ o] HEHA Fth ¢ zHEH WMIE 2AS 23, E2 ATy Y zF=dA
A2 B 2% Friste 2#4E BAFHU o A FANFAN d2ERAS
Helgh As, Gl " AAH Aoz M g EFo] Frigoe 71EY

Hae dAstan

ool AtelfA E29] 96AM T X vitellogenin mRNAZ} &3 A o2 FEHE &4 4 3
Atk 2 Aol ALEE Zeolmrt Suldl A4ste AFEdE HEE 5 e FESHA
°F 3t A|gt RT-PCRY & °] &% vitellogenin mRNAS] HE& P& FAMFAN HEuAGA=
ol 24 e RUHHI}eU F& A7 2 £ UL ALz AddA™. FHE IR AT

o] 4 7% % DEHP +& A& vitellogenin mRNAZF F= 5% &3 o] ¥Bt} 1,0008r} =& 300
mg/kgol| A v b eksk F o] band7} AEE MO Mol DEHP ©E ool o s ul&u A
JEe 22 AX &g Ao FAYY, Y DEHP/F O EFFH TATSZA e
2 9= A2xxale)l A77F w2 WA 5 9= d3F vitellogenin X7}t ol ThE B3
oA AT = Y WRUAZNEI T disiME oA ZAE ubyl flemg ol WE
oA A3t #3E WrAe FulAl el DEHP 29 Ao #A S 71Eodep & Aol
c}.
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A study on the Tin in soil at the near place
of the shipyard by painting aerosol

5 1
fr H, oA, UEF, 9%

AT e85 5
AR 3 F

o] ZAANYLE AAAN] FEoz FAHRT, 2 B3 HAde AR AEFF
oA AA A4S AAE R ot o™ iﬁ“ﬁﬂ'ﬁiﬂ%ﬁliﬁiﬂﬁf-ﬁ
daAel B Fo WeERE AR lon O FARES o8 7R A7 F
= ARLBA H718A9 A F71F2A< Bis(tributyltin) oxide(TBTO) %}
luorlde(TBTF) g FHT AL oY FAS FHT LeEgY AMEFS D x4
- A7k 273.4% 0] o)=m 1F TBTO% TBTFS] 4 & 31.6% 0] v}, & x|wt -2 vale
$%E]v4%ﬂ]ﬁﬁH°°W]1ﬂ%ﬁﬁ—lﬂﬂpﬂ*ﬂ4ﬂ At w2 o

T7F A FolAT A FREA Je HUIFAE AFE obF vekg dAHolth old #7)
F4 e 9]"_?} }—’Cﬂi Ttﬂﬂ FAH HAHE ZAME A, I AHAY FU|FAd wE€ A
9] 2¥g IFdd 2AF] FAFKHE AEY FrIFA LR AT LFHHE st
g o}z o QJZ¥*‘° %QEJL' Ag 1 HFFE

EGQAAEE AV Yl 2HAE FALE O Skme] AE o didAHger UA
ste] 1 F FULAAY 3B AFE HASER vElve @A EGERZAE YA o5
o] EYAEE AMFsAT. 283 EYAEE FUAHER wEo| EPA SW-8462] Method 3051¢]
o5l microwave oven o|&3dle] &Fsga, o] A|RE PerkinElmerel Ux}EFH A
Adnalyst 8008 Al&3le] BAMEATH AP HollA Z2 g Abe] urine®: FFo FM71AE
ALE-3te] & A QAT

BEady EYF FHYFEHS 2oz AT & Agd Bt 2go] Azg A9
oF 500uj7t2] ¥ AYGE Ao, AgEz BH SR FdA 1.5kn = Fe| E%Oﬁl
Azts Aoz zAEUY, aln AWg 53 f7IFAY 2F9E EW dEadd dfde
0.151ug/g creatinine ol oy Z2 % AFdBo LWFoAc 0.322~6.787ug/g creatinine
2 #AMxol 299 AAAPE Hoysa Ut F47AIR] ALY EA4E B £ 2] MDL(Method
Detection Limit)& 0.135u4g/ £ 2 ALTE ATt

B AFAy 2H20 HEEF FUIFHLE AY SN SN Hdo] ol FoiA
I o] dEAFeze {FrIFA o FA4E HAY F ARe™, oo iF A} FA
A7t AF3] o] FojHol & Foln
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dl7] 5 Benzene, Toluene, Xylened] Z =9 A}g9]
Urines A A dALEZ<Q PhenolHF #4o] &3 A
Analysis of Phenols in urine as the metabolites
of Benzene, Toluene and Xylene in the air

T3, oA, 5%, ¥94, 9%
dAdistw 4 @d G

)7} £ 9] benzene, toluene, xylene2] ¥ L& ZAALAI CjBo] Z713 8 B &%
Aol Z7}5HE Kol Yo}, oA h7]F 9] benzene, toluene, xyleneo] QAWZ HU=E #A
€ 2 AL A8 2E AF7A hippuric acids7t %o] A} & E 1o}, hippuric acidFE BE
Algol AIME tao] vidEE EAEE 7HA3 o], B A7 1A FE2HE o|£3T
phenol & (phenol, o-, m, p-cresol, o-, m, p-xylenol)?el FA] EA 3 BTXe WEETAH AFE
o] Alg 7teA ARE st gt

DAY FEHE o] &3] Y3 AHAEOR meshd &atgy &3 dod €X85 3ol
g o, AAPAIEZEA S urine 9] phenol F& XAD-28 o] &% &2 %3}o GC/PDHIDE
Alg3ted A S om, phenolFo Ao x GC/FID® GC/PDHIDE vl dto] HA o EAzx7
< AYPIPen, REEFAH th7]5F benzene, tToluene, xylene? FE & T AR AA
] 7] & benzene, toluene, xyleneo] ZEZ ¥ AlZ 9] urine® Phenol & B A& ¢},

A+ AT, XAD-2 resing A3l mesh'd (70~100 mesh®} 100~140 mesh) EBHEHE H] W of A
= 70~100 mesh”’} phenol 101.4%+2.01, o-cresol 96.62+1.08, p-cresol 99,22+2, 23,
o-xylenol 104, 55+2. 509} p-xylenol 103.96+2.069 & ©x8<S B9ct £l (methanol,
acetone, isopropyl alcohol, acetonitrile)Z EZ-&2 #<13 A7 methanolE LujE A&
g 7%, phenol 100.80*2.54, o-cresol 97.92+3.06, p-cresol 98.04=*1.48, o-Xylenocl
104.04+3.049}, p-Xylenol 103.01+3.392 71& =L &aALL HAY, 240 L 58 =
I 108 =& AFPIY 2 AFAE 108 E3=A] Phenolo]A] 102.8212.25, o-CresolollA]
99.63+2.74, p-Cresold]A] 100.691+2.79, o-Xylenolo}A 100.29%3.65, p-Xylenolo]A 103.19
+5.152 FFEES FAsAT.  £471719] #A=H|welAME  GC/PDHIDA A phenol &2
LOD(Limit of Detection)7} 0.0776~0.3920ppm o 2 GC/FIDR T} v e w2 1lelytc),

REEZFZAG AlLET thx2Fe] A0 M e PhenolF B EE free form¥} conjugate form
o2 v (T-Test)d ZF free formo) A& phenol el p-value’} 0.01352 F Fgzto] &9
2ol 8 Holm 9o, conjugate formol A+ phenol, o-cresol3} p-cresol2] p-value’} Z}+z}t
0.0025, 0.0499¢F 0.04552 F kel F33 ol & + AN

B2 A3 23 Benzene, Toluene, Xylene?] thAIE A Q¢ phenol & TAA F5HE o]83 o
TF AFEAA BAE £ UL gAdHa, 71€9 hippuric acid9} o] phenol F =
biological indexZ #&% 4+ & ZHolt},

TEERE( ), E2HZHE( O )
<CAJA 2D
A e f o3
F A $HWE 220-090, FEE EFA FLE X dMde AAdEH g
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Studies on Natural Heavy metal Contents in Wild Plants of Korea
ol 7l & - A Y& - FH 5
Hagetm YES}H

NgolA 58 335 48 AN 480 2 NHE SR ohus, 4AE Aulst
AgH ol Ao o

= FFE Fv B9 B 27 vEdME LgXYe o=
B edErt FAEY 2T Qey, AdHoR AgAU FHe IS B 7%
ATe 23uF w7l Ho] T4 LEEE I FHEY] ofFr. B dFe JdHU g
olgte] BARE FEH2E UHF A7 B0 A, YHAE e FF5 Ho) B
L o3ty Hete dygsojor & dart e AAEE HelMe 48 F25 EFd BF
F Aol

HEA ] TS AAFHFE AT Astd YA R AAXNE FYAN, oo, @
Zhab, R FRE 4

Xe ZAAE HAS, HEAE AMYYT F ICPE o835 Al, 4s, Cd.,
Cr, Cu, Pb,Fe ¥ Zn &HZFE& BA3to olegio} & A& At

AR GANA AN HEA FF45 FHFS Al 0.519~921. 4ppm, As= 0-~4. 180ppm,
Cde 0~0.313ppm, Cr& 0.001~3,007ppm, Cux 0~1.997ppm, Fet 0.0363~216.700ppm, Pb+
0~2.660ppm 2 Znd 0.002~86.400ppmo 2 YElGon EGU F=E4 oo AL Al
627.440~1039.000, As= 0~7.905ppm, Cdw 0.002~0.159ppm, Cr 0.142~2.490ppm, Cui=
0.424~0,994ppm, Fes 96.990~1880. 000ppm, Pb+ 1.0500~7.531ppm 2 Zn< 5,474~7. 720ppm
o2 el

22 28 429 F35 ¢3S vl B 2% Ao 2B $I4E o ol ¥
#3T AE AFT RAT 2o A% AR BoE xae o Bol 3345 e,
2o 3¢ Z7ut: 9o o Be FE4E FARE APl Aoy, 3% EF0 g
e Aolg Rt EW, ZAANGE 335 FHF Aok A dehx @

S2E( ), TAHLE(o)
EDEEEN
4w oo 7 o
F 2 NEEEA SYET H7F 143 AHuta 4885
dekx: 3 (02-961-0720), =y (02-963-9339), E-mail (rhiekt@nms, kyunghee. ac.kr)
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Studies on Relationship between Heavy Metal Contents and Physiological Factors
ol 7l & - H &
Fa st YE}H

HEA oMo FE552 Aoz Fa3% 715 £33 49 Cofactor2 R 50
7143 RA7 288 29 Fo3 &S 483 o)FA duAY, AqUAE Aatsly] ¥ WAz
HEAe Fa3 AAFLAZ ZE37] Hatd BFHA F3F vledd HEFH FIFELE ¥R
a7l st AEL ] oAdd wet A Ao ot 4 olFdozx AMud =T
F Atk AEAY AR aQR TS FRBLY BAE Lotry] AstA 4F 2 A= (Geun
Japonicum, Symplocarpus renifolius, Artemisia princeps and Erigeron annuus)& Z} 2070 A
A oYEe, Y, AFH, 54T L FFFE FAHIG F OICPE o) &3od AEHU
FS SN F ASHAE vln E43AH

F e AR R Symplocarpus renifoliusol A EA Jelstou F3b Xo)7) 4
& HE2x g zolg U T. BFHFL Geurm japonicum| A Cust Fo& 4
ABRAZ 74, Artemisia princeps|A Ind ABBAZE YElgd, J=24 FHe B¢
Artemisia princepsoll4] Cd % ZIn® A& B A7}, Erigeron annuusoA Cu®}d Zn, 183
Symplocarpus renifolius®| A ZIn¥} A3 @A 7} Yyl

gr#el B¥ Geum japonicumA Al, As H InolA fold F@AB/AZ dEehe,
Symplocarpus renifoliuso) X Cu R Zn, Artemisia princepsd|A Znz} o]t AaaA 7}
Elvict, 2 g9 4 B In 2 Cud AR Hol FFEHLE A E ZEA &g5Fo] B
of Aa)A diabol digh A wige) viwd weadyu I £ JE Z(Artemisia princeps) U
&8 Al (Symplocarpus renifolius)®te| #2138 #AZ RZo] olg e AFg Hay) 9l
Tt Rt

£

= O

—

T4 ), X2EWE(o0 )
<AQAT A
'm0 7] g
Z 4 MLEWA SYEYE A% 1Wd 4IdsGe S5

Aer=]: M3t (02-961-0720), = A (02-963-9339), E-mail (rhiekt@nms.kyunghee.ac.kr)



v
I
-y

=A e HEe FE& 7T a8 AT

Studies on Heavy Metal Contents of Civic Plants
ol 7l &) - ¥ & - H T F

Folcjeti HE

- AA .
gol WE % o Q7o UE 5 BAL de] H2sE ¥
%ol 90 Axe|

=84 FHFS AlS 1.351-673.740ppm, AsE 0~
1.221ppm, Cd+ 0~0.103ppm, Cr2 0.031~1.748ppm, Cu= 0.238~4.035ppm, Fetr 2.839~
984.330ppm, Pb¥ 0.121~33.340ppm ¥ Zn 0.460~186.060ppno. 2 ElL} olHe] A3 A
Bk =4 Jdebwrh, 99 vwe] loix wE o] B AFE R HIAAG MAste
AZo] At MEAH 2 HAsE AEH B o & 845 §HFE 7HAH, ol
S84 70 " X xolE BIth

HegAd 724 2%, SqUR} P FUTE dqiez 3 AAddME iRy T T8

4

1

seao] BEAAL - FANAL - EECIRE - 2YUIY #o Hugon), o 2%
3 gdol B AAow AR FFE FRY FF B opuz Wy shzol @ Uy @
de Fa = AAHI FuH EFUY FES B4 2D Ao M grEe F
4 olegol AgAUNL O3 FLuUAAE J1goz 4Pt H25E Bol H+HE
P FRY LAUT FRETFF HTAA F Fhe] §93 Aol 2l As, Cu % 7n
e equTad o A AEHAt. =@ A¥F HoldA AAGn AANE AREA A
f2 #Wol ABE AT Feol, WEE Fuel 4BolME Assh Cro] ®A FEHAC
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Carbofuran{2, 3-Dihydro-2, 2-dimethyl-7-benzofuranol N-methylcarbamate) 2 F B ajAE<]
2,3-Dihydro-2, 2-dimethyl -7-benzofuranol o] o3t 37 =548 FETAX®} Microtox”?|H o 2 H7}
8l t}t. FETAX(Frog Embryo Teratogenesis Assay-Xenopus)@® ‘otz a7t @& 70+ 2} (Xenopus
laevis)2) embryo& o] &34 96417 F¢ ANBERAN =AY F BAEE 7EE&E A
= Agrideld. E3 Microtoxt PIAE wdded SHEHS A F Fade AAE
G3ge vunse HFEZEY BdY 54L& Hrrste 7Idelth FETAX Al@ol olg
Teratogenic Index(7)& 4 4, 96-hr LC50/96-hr EC50)7} 1.58t}t % u, &g AlPE o]
H718A-He 27 Juta #aEA ©rh.  Carbofurany F EsjAME SLC50E ZHZE 43. 41ppmt
160.099ppmel R o™ & 44 7]¥ YA EC50= Z+Zt 0.11ppm, 7.583ppm2 & Carbofurano] thA}A]
Bt 18,54 H2 TIgS Yerddch 3 492 viSE embryos®] #9¥ 7IPdeHl EASR

Ventral tail flexure$} Edema, Pigment o]Ato] @A 3tA Ueld Holn, ojgi3dt Az +

H &) AbEo] B3] Carbofurano] Z& 3 271¥d4 EFYEL dvlstn . ol9} #HAysod 53
3l Microtox =X Al Y9 Carbofuran EC50@30ming 12.05ppml 2 Yyt3 F ko EHF-ZE 4
el gltk. &, Carbofurang $ 34 v]YE R} frog embryoo) il «widtA W= RO
2 fdg,
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SPMD& olive 0il3} triolein® PCP AEEZA4 vl
T, B399
oAy st 27 slH

448 % % (Bioconcentration)o] @& AYE A7t oW 8 EH =E£HUE o £ £33
EMgz AEA NEge A0 o3y dF EFo] AE AU AH olvHE F N
ZEck, Yutd oz ¢ EFAAMY HEFZATE AINES WELE ojFH go
1P A MAT 4E, vol, 874, T9 A MFEZ Astd EFIFAIN7 doldd
H&o] AAES] A& 2 I & T L9d@AANME HEFH 4FAA 23T B
7} wrh,  old) vlEo AHAH WE 5 F %X (Semi-Permeable Membrane Device, SPMD)& $+73
2 AERA g AT £ Jde dAVIYPLZ AEE F Utk A Eo] AT o
AN s Ed LFE Hrlo E8317] 9% SPMDY] FHFE L MAME A o
gog, B Agdies ddl 44 &8 ZXE o8 AEFFE U A 4L A% 7]
%2 A35 5839}, Pentachlorophenol(PCP)E - &uj4 EZZ ¢ AddAE 80m F7
9] low density polyethylene(LDPE)©| 50um 2| =txRc} SPMD H &8 2o g HAHG Ho=Z g
Wk dubH oz SPMDAEFFA YA AMEHE FAAY trioleindt H L3}, olive oil
9 octanol?] PCP ¥ &5 8% vt A, oilive oil I} octanol® FF & & Aol triolein

o Hla 5 e AL ¢ F AU
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458, o872, 3 # P&
g re FYYITAE BFEND 5428

gatgde FAF ZF BE YAYHAE dRAAE Stz Y FHE e #
AEA ssEdd dg F48 FPAL, PAE EASAYIA H(Anes test) g AT
gto] AEREHE HAEAT

FAZAE T 274 RS dAeE AF ARAFLRE o] Z47 27 AHE 20003
5UXE 1097 1.5/0€Y 7Aoo 2 A+ E AFHst GC-FID profilingsd £3t patterniAd,
GC/MSel o3t &89 TS HAASAL, Y3 AR daiA vAE BASAM|(Anes) 2]
He AANFFL, BEASEHO NYTTEE Salmonella typhimurium TAIBEL Al83lH oo,
S 143ml A FF/plated HuF T2 st FH 22X 1 B2 3 oA FEILE ANFEA
t}.

GC-FID2] profiling pattern2 A3} 3 B3H E5F AFol Hls|M FoA BE peakE U}
Ellon, Z4e] He 59 ARAA 7Y B peakZt HEFHUT. WAE FAEAAC] A
d A3, Ao 7o 547 68 ARA tizTH HEHHA [Fod SAW)E Jodle
Holdd EFo] EAge Aoz FAHA.

GC/MS %A 23  hexadecanoic acid, 9-hexadecenoic acid, octadecanoic acid,
9-octadecenocic acid &9 carboxylic acids®, diethyl phthalate, dibutyl phthalate,
di-(ethylhexyl)-phthalate 52 7}A A F, Butachlor 59 %<, 2 ¢ triphenylphosphine

oxide 59] EZo} 23] o4 90%o]Ate] matching quality® A&t}
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<AJAF2D
4 9570 8 3
= 2 dAFGA FAF FF 100
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EUSESE 92 o] 8 3% Phthalatest 3154 9]
BATAAY 27 Q8= F7}

328’ A%, 3 F, Y 48

~L

g d 2 SFEYATY

stetE el #8ld H7HRisk Assessment)E 3B F BFAE Y FLH g iolx B
HEos FFHo 7tu ek 53, dF dA $4&9 222 2ARAY =4 A 2
2 AWM HE 4% ié_].’% 2337 A HE, 71&9 A8E AT N4 FHot
Z2IOYE AHEstE Ao] wtEA st Al g

ol & A7olME dF T stAelA mFolA% AEE 1 &, 7lAA PhthalateF ol
ti 3o} EUSES (European Uniform System for Evaluation of Substances)®E @& ol &3l 37
FoA e =& WE 27 JHNEE Frego).

H3ststEd 2 fEutel A AlE-5 = Phthalte® o} A1 4%E 7|22 #AZ=2ZalZ
FA =3 %)+ Dihexyl phthalate, Dibutyl phthalate, Butyl benzyl phthalate® ¥ 33l 87
setEdS dASHATE o] HEAE B - 38y HAy FHANBE 89 2L (PEC
Predicted Exposure Concentration)& o&3}i, 332 dHe EMATAF o83l FHggger
(PNEC: Predicted No Effect Concentration)E& oj&3le] =F8/F s 59l kol RCR(Risk
Characterization Ratio)E& A A3l 37 Fof A 9 -r]?SHEE" el dc). EUSES = a1 o] 43
Hals Brbe AR FAMTN FPeR oy, FEE FRAA HrHLocal Assessment)s} A
A9l 1 7}(Regional Assessment)Z 3t tTh.

Ry A3 A9y FrY Yy Hrie] A g sistE Ao Ag g wal 8749
e/t & Aoz vegoy, FRAQ Hr29 HsE HFrie 87 A Dihexyl phthalate,
Dibutyl phthalate, Butyl benzyl phthalate, Diisononyl phthalate® &¢© % RCR gte] 1 Hrt}
Z #2E Yehldd. ol #Ede #AF 54 2 Fgggdel A4 AFHE Y
a2 #Herh Wi EEe AddA eFEF Hert B 338 YellE Aoz ity
o ouetd oY EtEAe] #Fer9 wFo] fEET AHe e A&HHA BRFH
Monitoring @ A7l Has3lcia Alg gl

<A AT
4 938 3

F o4 dAZFYA F4F FE 100
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Slow-stirring Wol 9@ 2@2/8 EwA+se 23
Determination of Octanol/Water Partition Coefficient Using Slow-Stirring Method

4 dx, oA, &3

dFsjgtdFL $FEHAIFY
Setg/E EuljAle SAHY L2 0ECD A H Aol flask-shaking B3 HPLCE o) &3 =4
ol #MAEle] 9lov}, flask-shaking WL log Kow?l 5.5 o] 4¢l 444 Ede 24 3

E3tAol oz, A FHErt oA AFHol AL, HPLC estimation W
E4o] 753t EFovt L8 F Ue APl Ak WA ol 2L A5 B
F ZAMHY AAE SH7 A 70 IPHA g3, 1 YFOE OECDY A& slow-
stirring WHol] 93 RuiAls A A8 E ¥ r] AT ring testE FIUEFPR, B AT
Bl A= 47) B2 WA S E slow-stirring Wgd) 2 BujA+ 248 F=3514),

1,2,3,4-Tetrachlorobenzene 2] log Kow: 4.73+£0.042, EHA 4,637 = FA3 ZoE w1
A1, PCB #2099 log Kowx 7.90*0.112 E&x 7.73% #4138 Z2AE 290 28y
hexachlorobenzene®] log Kowx 5.41%0.072 F3 2 log Kow = 5. 733+ 0.32 A X9 zfol&E
B3, p,p-DDT2] log Kowe 6.04+0.042 T3 6.917E thik 2 2017} UAT.

oj¢} #e AHY ZAAEZ E o BuiAs Art & AFA EFY EwidAse F
slow-stirring WY& AH&3tE RAeo] MY Lo R oF AR5 FH ZHAA
flask-shaking WP R Fad Roeg AESHAT, F3F O0ECD ring test Ao} wlwdto =
859 HEEE Fst1At 3k, flask-shaking WY vHlu 4EE HuT o Holrh

T5FEE( ), T2HEE( o)

H4 94 4 3
F A2 dAFIEA FA4F FF 100
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Kinetics of Benzo(a)pyrene-related Biomarkers
Mo}, oy
Yogdjetu st FY}A 7Y

Kinetics of biomarkers have been investigated in animals treated with
benzo(a)pyrene, known as an environmental disrupting chemical as well as
carcinogen, DNA, protein, and lipid adducts were measured in tissues during the
course of study. DNA adduct was short in half-life, but protein and lipid adducts
were relatively longer in their half-lives because they didn’t have repair
function, The lipid adduct was shown to be more sensitive than any other
biomarker,

These data suggest that information on kinetics of biomarkers should be considered

importantly when the exposure assessment was needed.
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Benzo(a)pyrene-diol-epoxide-1 Diacylglycerol (BPDE-I-DNA)
Adduct Formation

ook oY%
yEBUGE o Sy

We previously reported that benzo(a)pyrene-diol-epoxide-1 (BPDE-1) formed adducts
with lipids, especially triglyceride (Carcinogenesis, 21:629-632, 2000).

To further investigate BPDE-1-lipid adducts, diacylglycerol (DAG) was reacted in
vitro with BPDE-I. When the reaction mixture of DAG and BPDE-I was applied to thin
layer chromatography (TLC), a new spot {green color) was detected under U.V. light
and was identified as a DAG-BPDE-I adduct. This new adduct was also detectable in
animal tissues after i.p. administration BP. The formation of DAG-BPDE-I adduct
was persistent for 126 days after treatment. These data suggest that BPDE-I1-DAG
should be a potential biomarker of carcinogen (benzo(a)pyrene) exposure and could

be applied to cancer risk assessment,

TFEE ( ), T2HEE ( O)

/N

DRSS

=]
g %

A7 7Y FAT AHF 300 T AHSw I FYGATA
x| © W3k (031-290-7708), W2 (031-290-7728), E-mail (bmlee@skku.ac.kr)

[ o]

P

2 N oXx
b o8

— 74—



Analysis of Benzo(a)pyrene and Bispenol(A) in Lakes
oW, uigol w&z! HHEFE

HaBd g ofstgiel E4 A 7Y
KIST, WA YA} A7 HE, AEA BT SFEIE

B71EW AA W3S R JdYAFAAA FHEEZY AFQ benzo(a)pyrene %
bisphenol Aol th&te] B4l AF&ct 20003 6 ~ 8% Alolo) 3¥o] AA 135-F 4
N AHANM A EE AFEAT. A7) §3ELSG £2 2 pHE S ZAF vlxdHs A
(3.3176.24) W3 LM A HEHJod, WzdA (3.0840.68)2 LA FX
AM wA HE=HJUG

pH (7.18~7.22) ¥ +& (26~29C)& dEAFAAM W A 7E=HUT. 47 &
AEE #3 AEE FF AFA R 359 FHFoFHYN NE2AEEN FEIFA AL
23 Ro=w 7yt

B7)1% dF 34 ¢ HFAdAY $HFER AEFE 4R AFTFHY YAAANA
BAHEZE (HUEHFAER)Y 7IEX 43 2 A7 2UEHY A=/ 2 FFE& AAsE

I k.
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213} 28] 7} Anabaena flos-aquae(Cyanophyceae)?] A& o] vlx = &
Effect of phosphorous and copper on the growth of Anabaena flos-aquae

o7l - WA - FAY

FEste FAJAY UF, E2F AFo FoE @F Yoy 2F AT Fxo w

ﬂ} a3 el g #8873 pHe sExde WU 2 IFE F= =27 A%ZHS A F
23 2Hadol Hu Yk olHF FRALs A =2F FHL Aoy st #;alF
(CuS04) 58 ol &3l71= AT ol de] A A FABF e 24 A ¥IANE =
%7l dEol FAGANA FAol et 2 H o] ¥ FElE i A Fad E
&

dol/|E AT aFoz 2Fe HBE Ads: 2d F9 SizA e T o4 5w
rel @4¢ Asjsts 2AT LA nAEY 48S AAsE Ed2 ALHo %)

p areldi vy S4aRdA LAHN F44AAS waAT Y B e
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JU—_‘

S8 olg3le FAAE e BAGF FERF UEQ Anabaena flos-aquaes] 7o) ul X
S doluy, ol A xFAHZN S Ui FYIRT FuUA A3 pHol dF
&g golr gttt

E‘lioi aA T HRoz nFe FEe ol dat FE2RF e A ML Ul F
& AFAAERE mgen, oF WA ) T FE7F 0.0 mg/nlolNE  FFe] oA

ty o

wolt Mo viehie Qe BE B FUsh Gehe Ba uE 3 Seue 24 2
= Aoz Ut
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Effect of Methylglyoxal with Phosphorus and pH on the Growth of
Scenedesmus acutus(Chlorophyceae)
¢} pHell <3k Methylglyoxal o] Scenedesmus acutus®] & o] ulxe= 48

Kitae RHIE - Soo Jeong KIM
Department of Biology, Kyung Hee University

Effects of various concentrations methylglyoxal{MG) with pH on the growth of
green algae Scenedesmus acutus treated with phosphorus were studied. To analyze the
effect of MG on physiological changes of algal growth, include the changes of cell numbers,
protein and chlorophyll content as a structural aspects of physiological changes, and
photosynthetic rate and phosphate uptake as a functional aspects of physiological changes
were measured at different concentration of phosphorous at pH 5.0 and 7.0,

The mean cell number of algae treated with pH 7.0 in basic cultures is higher than
those of algae with other treatment at early stage of growth, while the mean cell number
of algae treated pH 5.0 was recovered at later phase of growth, The cell division of algae
treated with high concentration of phosphorus was lowered but it was stimulated by low
concentration of MG, Specific Growth Rate(SGR) of MG-treated algae was higher than those
of algae without MG-treatment, which means MG enhance cell division of algae.

The protein content was the most sensitive variable among others against those
measured growth factors in algae. The mean algal protein content was decreased with
relatively high proton, phosphorus and MG, A 1.0 oM of MG-treatment in algal culture
enhanced chlorophyll synthesis after log phase of cell growth, There was similar
patterns of MG effect with the change of chlorophyll content in algal photosynthetic
rate. The stimulatory effect of MG on photosynthesis was maintained until late phase of
algal growth in media with high concentration of phosphorus. As long as phosphorus in
media are supported with enough level, MG was considered as a stimulatory factor on
photosynthetic rate with 0.5 - 1.0 mM. Through all stages of cell growth, the high rate
of phosphorous uptake was observed when the algae were treated with pH 7.0, MG or high
concentration of phosphorous.

There were significances of single or multiple factors include pH, MG and phosphorous
on algal physiological changes include cell division, protein and chlorophyll contents,

photosynthetic activities, which needed further specified research in this area.
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Determination of estrogenic activities of various chemicals using

ERE-Luc reporter gene assay and E-screening assay
Y.W. Kim, K.A, Oh and Y.Y. Sheen
College of Pharmacy, Ewha Womans University, Seoul, Korea

To establish the rapid and easy-to-perform methods to screen estrogenic activity of many
compounds, we determined 5’-ERE-regulated transactivation and cell proliferation in
MCF-7 cells by luciferase assay and SRB assay, respectively. MCF-7 stable cells which
are stably transfected with phERE-Luc were treated with many chemicals and then
luciferase activity were determined. Estradiol (E2) and synthetic estrogen,
diethylstylbesterol (DES) were induced luciferase activity in dose dependent manner and
their induced activities were decreased by tamoxifen (Tam) treatment. Phenolic
compounds, such as octyl phenol (OP), nonyl phenol (NP), biphenol (BP), also induced the
luciferase activity in dose dependent manner. Curcumin-derivatives, such as SBI18,
SB123, induced the luciferase activity and Tam treatment decreased SB118- and
SB123-induced luciferase activities. Other curcumin-derivative, SB100, didn’t induce the
luciferase activity, but inhibited OP-, NP- and BP-induced luciferase activity. Qver
than 30 flavonoids were tested in this system, and isoflavone, such as biochanin 4,
daidzein, genistein, showed higher luciferase activity than others. Resveratrol driven
from red wine induced the luciferase activity in dose dependent manner. To determine
cell proliferative effect of chemicals, SRB assay was performed. E2 and DES increased
the SRB readings 20-30 folds over that of control, and their activities were blocked by
Tam treatment. 29 Flavonoids and 5 curcumin derivatives were tested in this system, but
only 7 compounds elicited the significant cell proliferative effect. Their 174
-estradiol equivalent concentrations (EEQs) were calculated as a concentration of 178
-estradiol that resulted in the same SRB reading of test compound from the dose response
curve, These data show that these methods are valuable tools for screening estrogenic

activity of chemical,
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Effects of 3MC and DBP on the expression of CYP1Al, AhR,

c-fos and GST in monkey

Kyeong W. Lee, Kazuo Asaoka and Yhun Y. Sheen

College of Pharmacy, Ewha University, Seoul 120-750, Korea,

The Primate Research Institute of Kyoto University, Inuyama, Japan,

In order to understand the mechanism of the regulation of drug metabolizing enzyme gene
expression, we have studies the induction of CYP1Al and GSTe, ux, 7 enzymes in monkey
that is treated with 3-methylcholanthrene (3MC) and dibutylphthalate (DBP). The mRNA
levels were measured by RT-PCR and enzymatic activity was measured via EROD in brain,
intestine and liver. And the copy number of CYP1Al per 3/20ug was measured by
competitive PCR. In the case of adult monkey, treatment with 3MC induced CYP1Al mRNA in
brain by 2-fold, in intestine by 11-fold and in liver by 10-fold respectively. And the
treatment with DBP induced CYP1Al mRNA. GST x was not induced by the treatment with 3MC
and DBP. GST ¢ was not induced by the treatment with 3MC and DBP in liver and brain, but
it was induced in intestine (1.5-fold). GSTr was slightly induced by the treatment with
3MC and DBP in brain, intestine and liver., In the case of fetus monkey, the basal levels
of fetus CYP1Al mRNA and GSTs mRNA were low in comparison to adult monkey and as the age
of monkey increased, the basal levels of CYP1Al mRNA and GSTs mRNA were also increased.
The treatment with 3MC induced CYP1Al ®wRNA in brain and liver, but it didn't
significantly induce CYP1Al mRNA in intestine. GST x and GSTa@ was not induced by the
treatment with 3MC and DBP. GST x was slightly induced by the treatment with 3MC and
DBP. The copy number of CYP1Al per RT product of 3/20ug total RNA was about 1x10% in
the 3MC-treated liver, 5x10' in control liver, 5x10° in 3MC-treated intestine and 1X
10’ in 3MC-treated brain. The treatment with 3MC inhibited AhR mRNA in liver, intestine
and brain. The copy number of CYP1Al per RT product of 3/20ug total RNA was about 5x10*

in the control liver and brain, about 5x10° in control intestine.
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Assessing the Estrogenic activity of Flavonoid Using ERE-Luc

Reporter gene assay system

K.E. Joung , Y.Y. Sheen
College of pharmacy, Ewha womans University, Seoul, Korea

Flavonoids are naturally accuring in all plant families and can be isolated from most
plant tissues, including leaves, stems, roots, flowers, and seeds. Many flavonoids share
with steroidal estrogen the ability to bind to the estrogen receptor and mediate
transcription of estrogen responsive gene,

The present study was initiated to systematically examine a large series of plant
flavonoids in order to evaluate their estrogenic potentials and determine the structural
requirements for their estrogenic activity as well as to validate the ERE-Luc reporter
gene assay system.

There are a number of in vitro assays to screen estrogenic substance. These assays
include competitive binding assay, cell proliferative assay (E-screen), yeast-based
screen assay, ER-mediated reporter gene assay. In the present work, we used MCF-7 cell
line stably transfected with the pERE-Luc plasmid, which consist of three ERE (estirogen
responsive element) regulating expression of an enhanced luciferase reporter gene
construct, ERE is core sequence within regulatory regions of estrogen-responsive gene.
Using this cell line, we have tested the estrogenic activity of many flavonoids, 1773
-estradiol and flavonoids were induced luciferase activity in dose dependent manner.
Based on dose-response curve, we calculated ECsp and EEQ (17 8-estradiol equivalent
concentration ), Among them,

soybean isoflavonoid genistein showed most potent transcription activity. Genistein’s
ECso is 2.546x10° and EEQ is 5.035x10™
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