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Leaf extract of Wasabia Japonica relieved oxidative stress induced by Helicobacter pylori
infection and stress loading in Mongolian gerbils
Hirotaka SEKIGUCHI"’, Fumiyo TAKABAYASHI®, Yuya DEGUCHI"*, Hideki MASUDA', Tomoyasu
ToYOI1ZUMI, Shuichi MASUDA', Naohide KINAE'
Bioscience, Biotechnology, and Biochemistry, 2010; 74(6): 1194-1199
Infection with Helicobacter pylori (H. pylori) can induce gastric disorders, and though its presence
cannot explain disease pathogenesis and does not have associations with other factors, it is well known
that H. pylori infection causes stomach inflammation following oxidative stress. We examined the
suppressive effects of a leaf extract of Wasabia japonica on H. pylori infection and on stress loading in
Mongolian gerbils. Following oral administration of wasabi extract of 50 and 200 mg/kg B.W./d for 10
d, the animals were exposed to restraint stress for 90 and 270 min. As for the results, the level of 8-oxo-
7,8-dihydro-2'-deoxyguanosine (8-oxodG) in the stomach and oxidative DNA damage in peripheral
erythrocytes at 270 min significantly increased. That elevation was significantly suppressed by the
addition of the leaf extract. We concluded that the simultaneous loading of H. pylori infection and
physical stress loading might induce oxidative DNA damage additively, while a leaf extract attenuated
this DNA damage in the stomach as well as the peripheral erythrocytes.
"Department of Food and Nutritional Sciences, Graduate School of Nutritional and Environmental
Sciences, and Global COE program, University of Shizuoka; * University of Shizuoka, Junior College;
’Division of Food Science and Biotechnology, Graduate School of Agriculture, Kyoto University;
*Faculty of Pharmaceutical Sciences, Nagasaki International University
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Influences of in vitro tubule-like structures by two types of ultrafine titanium dioxide
and zinc oxide
Koichi IMAT', Tetsunari NISHIKAWA®, Akio TANAKA®, Fumio WATARI’, Hiromasa TAKASHIMA, Shoji
TAKEDA'
Nano Biomedicine, 2010; 2(1): 52-58
We evaluated the in vitro influences of two types of ultrafine titanium dioxide differing in

surface treatment and ultrafine zinc oxide on the area rate and length of tubule-like structures
using a human angiogenesis kit. In addition, the influences of titanium and zinc oxide ions were
evaluated. A comparison of influences on tubule-like structures between the two surface treatment
methods of ultrafine titanium dioxide showed only slight influences of surface treatment providing
water-repellency. Using ultrafine zinc oxide, no tubule-like structure formation was observed.
The area rate of tubule-like structures was 84.0% for titanium ions and 78.3% for zinc ions at
a concentration of 2.5 ppm, but this rapidly decreased with an increase in the ion concentration.
These results may differ from those obtained in the nanoparticle dispersion state. It is possible that
in vivo biological influences also differ between aggregation and dispersion states. Further studies
based on the in vivo dispersion state are necessary.

'"Department of Biomaterials, Osaka Dental University; *Department of Oral Pathology, Osaka

Dental University; *Graduate School of Dental Medicine, Hokkaido University

Effects of in vitro new capillary formation by C60 fullerene
Koichi IMAT', Kazuhiko SUESE?, Hiromasa TAKASHIMA, Mika SENUMA, Fumio WATART®
Nano Biomedicine, 2010; 2(2): 123-129

To examine the effects of C60 fullerene on angiogenesis, we investigated the effects of C60
fullerene on capillary regeneration from cells in the early stage of tubule-like structures using a
human angiogenesis kit (Kurabo, Tokyo). In addition, using 8-Hydroxydeoxyguanosine (8-OHdG),
we investigated its effects as an antioxidant to inhibit oxidative stress. The area ration and length
of new blood vessels in the 5mg/mL group were 57.4 and 54.3%, respectively, compared with the
control group. At 2.5 and 5 mg/mL, no significant difference was noted compared with the control
group. The amounts of 8-OHdG in the 2.5 and 5 mg/mL groups were 89.4 and 87.5%, respectively,
on comparison with the control group. Thus, no significant difference was noted. C60 fullerene was
not sufficiently dispersed in the medium. Thus, C60 fullerene particles should be homogeneously
dispersed in media. In the future, our results should be compared with those from dissolution using
Polyvinylpyrrolidone (PVP) to clarify biological evaluation of new capillary formation.

"Department of Biomaterials, Osaka Dental University; *Osaka Dental University. School of

Dental Technician and Hygienist; *Graduate School of Dental Medicine, Hokkaido University
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A study on the dose setting of test chemicals for the promotion assay in Bhas 42 cell
transformation assay
Shoko ARAI, Noriho TANAKA, Kiyoshi SASAKI, Ayako SAKAI
Alternative to Animal Testing and Experimentation, 2010; 15(1): 6-13
We have proposed a cell transformation assay using the Bhas 42 cells (Bhas 42 CTA) as an in
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vitro method for predicting the carcinogenicity of chemicals. The Bhas 42 CTA consists of two assays:
one is the initiation assay and the other is the promotion assay. An in-house study on Bhas 42 CTA
had been performed using approximately a hundred test chemicals. In that study, seven chemicals
induced the severe cell killing in the promotion assays and their promoting activities were unable
to be evaluated. The aim of this study was to find the cause of severe cell killing that occasionally
occurred in the promotion assay. We presumed that the severe cell killing was attributed to the
failure of dose setting caused by the difference of treatment periods between the cell growth assay
(for 3 days) and the promotion assay (for 10 days). In this study, we compared the inhibition
rates in the cell growth assays between the chemical treatments for 3 days and 10 days. For seven
chemicals that had induced the severe cell killing in the promotion assays, a larger inhibition was
caused by the treatment for 10 days than for 3 days. For the chemicals whose promotion assays
had succeeded, the growth inhibition was similar between two treatment conditions. These results
demonstrated that the severe cell killing in the promotion assays was attributed to the failure of
dose setting arising from the difference of the period of chemical treatment between the cell growth

assay for dose setting and the promotion assay.

A Bhas 42 cell transformation assay on 98 chemicals: The characteristics and performance
for the prediction of chemical carcinogenicity
Ayako SAKAI, Kiyoshi SASAKI, Dai MURAMATSU, Shoko ARAI, Nobuko ENDOU, Sachiko KURODA, Kumiko
HAYASHI, Yeon-mi LiM, Shojiro YAMAZAKI, Makoto UMEDA, Noriho TANAKA
Mutation Research, 2010;702(1):100-122

The Bhas 42 cell transformation assay is a short-term system using a clone of the BALB/c
3T3 cells transfected with an oncogenic murine ras gene (v-Ha-ras). The assay has previously
been reported to be capable of detecting the tumor-initiating and tumor-promoting activities of
chemical carcinogens according to the different protocols, an initiation assay and a promotion
assay, respectively. We applied this short-term assay to 98 chemicals to characterize the assay and
evaluate its performance for the detection of chemical carcinogenicity. When the assay results were
compared with the existing genotoxicity data, the Bhas 42 cell transformation assay could detect
a considerable number of Ames-negative and Ames-discordant carcinogens: and the promotion
assay detected most of those Ames-negative and -discordant carcinogens. This fact suggested that
the Bhas 42 cells behaved as initiated cells in the transformation assay. The performance indices
were calculated from the assay results of 52 carcinogens and 37 non-carcinogens. The concordance
was 78%, sensitivity 73%, specificity 84 %, positive predictivity 86 %, negative predictivity 69 %,
false negative 27% and false positive 16%. Of these values, the concordance, specificity, negative
predictivity and false positive were superior and the other performance indices were equivalent
to those of conventional genotoxicity tests. From overall results, we concluded that the accuracy
of prediction of chemical carcinogenicity would be improved by introducing the Bhas 42 cell

transformation assay into the battery of in vitro assays.

BEIGEMEF

Evaluation of a liver micronucleus assay in young rats (IV): A study using a double-dosing/single-
sampling method by the Collaborative Study Group for the Micronucleus Test (CSGMT)/Japanese
Environmental Mutagen Society (JEMS)-Mammalian Mutagenicity Study Group (MMS)
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Hironao TAKASAWA', Hiroshi SUZUKT?, Izumi OGAWA®, Yasushi SHIMADA®, Kazuo KOBAYASHI®, Yukari
TERASHIMA’, Hirotaka MATSUMOTO, Keiyu OSHIDA®, Ryo OHTA, Tadashi IMAMURA®, Atsushi MIYAZAKT®,
Masayoshi KAWABATA', Shigenori MINOWA', Akihisa MAEDA®, Makoto HAYASHI'
Mutation Research, 2010; 698 (1-2): 24-29
A collaborative study was conducted to evaluate whether a liver micronucleus assay using four-

week-old male F344 rats can be used to detect genotoxic rat hepatocarcinogens using double-
dosing with a single-sampling 4 days after the second dose. The assay methods were thoroughly
validated by the seven laboratories involved in the study. Seven chemicals, 2,4-diaminotoluene,
diethyl nitrosamine, p-dimethylaminoazobenzene, 1,2-dimethylhydrazine dihydrochloride,
2, 4-dinitrotolunene, 2,6-dinitrotoluene and mitomycin C, known to produce positive responses
in the single-dosing/triple-sampling method were selected for use in the present study, and each
chemical was examined in two laboratories with the exception of 2,4-dinitrotolunene. Although
several of the compounds were examined at lower doses for reasons of toxicity than in the single-
dosing/triple-sampling method, all chemicals tested in the present study induced micronuclei in
liver cells indicating a positive result. These findings suggest that the liver micronucleus assay
can be used in young rats to detect genotoxic rat hepatocarcinogens using a double-dosing/single-
sampling procedure. Further, the number of animals used in the liver micronucleus assay can be
reduced by one-third to a half by using the double-dosing/single-sampling method. This reduction in
animal numbers also has significant savings in time and resource for liver perfusion and hepatocyte
isolation.

"Mitsubishi Chemical Medience Corporation; *Ina Research Inc.; *Biological Research

Laboratories, Nissan Chemical Industries, Ltd.; ‘Hokko Chemical Industry Co., Ltd.;

5Toxicology Research Laboratory, R & D Kissei Pharmaceutical Co., Ltd.; 6Toray Industries,

Inc.; "Biosafety Research Center, Foods, Drugs and Pesticides

Evaluation of a liver micronucleus assay in young rats (III): A study using nine hepatotoxicants
by the Collaborative Study Group for the Micronucleus Test (CSGMT)/Japanese Environmental
Mutagen Society (JEMS)-Mammalian Mutagenicity Study Group (MMS)
Hironao TAKASAWA', Hiroshi SUZUKI®, Izumi OGAWA®, Yasushi SHIMADA®, Kazuo KOBAYASHT’,
Yukari TERASHIMA®, Hirotaka MATSUMOTO, Chinami ARUGA®, Keiyu OSHIDA’, Ryo OHTA, Tadashi
IMAMURA®, Atsushi MIYAZAKI®, Masayoshi KAWABATA', Shigenori MINOWA', Makoto HAYASHI®
Mutation Research, 2010; 698(1-2): 30-37

We have been investigating a liver micronucleus assay to detect genotoxic chemicals using
young rats for several years, and had established its advantages with respect to using autonomous
proliferation of young rat hepatocytes. Nine chemicals known to induce hepatotoxic effects such as
necrosis (2,6-dinitrotolune, bromobenzene, isoniazid, phenacetin, allyl alcohol and thioacetamide),
cholestasis (chlorpromazine hydrochloride and a-naphthyl isothiocyanate) and oxidative stress (clofibrate)
were selected for this study. A liver micronucleus assay was conducted in 4-week-old male F344 rats
using two or three dose levels of test chemicals given orally by gavage to evaluate the compound's
ability to induce micronucleated hepatocytes. Several of these test chemicals were additionally
examined in a peripheral blood micronucleus assay conducted concurrently and in the same
animals. The genotoxic rodent hepatocarcinogen, 2,6-dinitrotoluene showed a positive result in the
liver micronucleus assay, but the nongenotoxic hepatocarcinogens, clofibrate and thioacetamide
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gave negative responses. Bromobenzene, known to produce DNA adducts but is noncarcinogenic in
rodent liver, was judged equivocal in this assay. a-Naphthyl isothiocyanate is noncarcinogenic and
showed negative response in the liver. The other four chemicals, known to be either noncarcinogenic
or carcinogenic in other non-liver target organs, showed negative results in the liver micronucleus
assay. Based on the results in the present study and previous report described above, it was
concluded that this technique is able to effectively predict genotoxic rodent hepatocarcinogenicity,
and does not give false positives due to hepatotoxicity.
"Mitsubishi Chemical Medience Corporation; “Ina Research Inc.; *Biological Research Laboratories,
Nissan Chemical Industries, Ltd.; *‘Hokko Chemical Industry Co., Ltd.; *Toxicology Research
Laboratory, R & D Kissei Pharmaceutical Co., Ltd.; SMitsubishi Tanabe Pharma Corporation;
"Toray Industries, Inc.; ®Biosafety Research Center, Foods, Drugs and Pesticides

Induction effect of coadministration of soybean isoflavones and sodium nitrite on DNA
damage in mouse stomach
Tomoyasu TOYOIZUMI, Hirotaka SEKIGUCHI', Fumiyo TAKABAYASHI?, Yuya DEGUCHI’, Shuichi
MASUDA*, Naohide KINAE*
Food and Chemical Toxicology, 2010; 48(10): 2585-2591
We have already found that nitrite-treated isoflavones exhibit genotoxic activities toward

Salmonella typhimurium TA 100 and 98 strains (submitted: nitrite-treated genistein). However,
we have not demonstrated genotoxic activity induced by simultaneous treatment with isoflavones
and NaNO, in vivo. In the present study, we examined whether coadministration of isoflavones
(such as daidzein and genistein) and NaNO, induces DNA damage in the stomach of ICR male
mice. Mice were coadministered with isoflavones (1 mg/kg body weight) and NaNO, (10mg/kg body
weight), and dissected to collect tissues at 1, 3, and 6h after administration. We used comet assay
combined with repair enzyme formamidopyrimidine-N-glycosylase (FPG) to detect FPG-sensitive
sites. An HPLC-ECD system was employed to determine 8-oxo-2'-deoxyguanosine (8-oxodG) in
the stomach. In addition, we observed leukocyte infiltration by histopathological investigation, and
measured total superoxide dismutase (SOD) in the stomach. We confirmed that oxidative DNA
damage in the stomach was significantly increased by coadministration. Total SOD activities were
also significantly stimulated by coadministration. However, the induction of inflammation in the
stomach was not found. These data suggest that coadministration of isoflavones and NaNO, can
cause DNA damage in the stomach because of the formation of radicals.

"Graduate School of Agriculture, Kyoto University; *Junior College, University of Shizuoka;

*Faculty of Pharmaceutical Sciences, Nagasaki International University; ‘Graduate School of

Nutritional and Environmental Sciences and Global COE Program, University of Shizuoka

IRIBETAR
Basic research on developing scallop tissue reference material for quality assurance
of diarrhetic shellfish poisoning (DSP) mouse bioassay (MBA): -Free fatty acid (FFA) in
homogenized frozen scallop slurry and its effect on MBA-
Masaru KAWASAKI, Kenji MACHIT!
Journal of Environmental Chemistry, 2011;21(1): 75-78

Diarrhetic shellfish poisoning (DSP) is one of the gastrointestinal illness caused by the consumption of
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shellfish contaminated with toxigenic dinoflagellates. The main toxins responsible for DSP are Okadaic
acid (OA) and its derivatives. Remarkable increase of free fatty acid (FFA) in the hepatopancreas
(HP) of scallops during storage in a freezer is occasionally observed and it results in pseudo-positive
with the MBA for DSP. In the process of making reference material (RM) for MBA, which is considered
of a set of a vial containing a piece of filter infused with OA and DSP negative slurry of homogenized
scallop whole meat (WH), we investigated the concentration of FFA. The determination of OA and FFA
concentrations was performed using liquid chromatography with a fluorometric detector for anthryl
diazomethane (ADAM) derivatives. In this study FFA composition and toxicity were surveyed in
homogenized scallop tissue stored in a freezer at -70° C for 4 months. Most of the samples were nontoxic
as determined by mouse bioassay and showed low FFA concentration; one sample showed both toxic and
high FFA concentrations. These results suggest that the determination of FFA concentration in scallop
tissue by HPLC coupled with the MBA for DSP is important for RM.

'National Institute of Health Sciences
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Sex-specific effects of early neonatal progesterone treatment on dopamine and serotonin
metabolism in rat striatum and frontal cortex

Katsumasa MUNEOKA"?, Makiko KUWAGATA, Tetsuo OGAWA', Seiji SHIODA'

Life Sciences, 2010; 87 (23-26): 738-742

Aims: The early neonatal period is critical for the development of the rodent brain. Neurosteroid
levels in the brain decline from the late gestation to the neonatal period. Previous studies indicate
effects of neurosteroid treatment during the neonatal period on the development of the dopaminergic
system. In this study, we investigated the sex-specific effects of neonatal treatment with the
neurosteroid progesterone on monoamine metabolism. Separately, we examined the contribution
of pre-pubertal castration on the effect of neonatal treatment of pregnenolone (a neurosteroid
precursor).

Main methods: Progesterone (Experiment 1) or pregnenolone (Experiment 2) treatments in
Sprague-Dawley rats were performed from postnatal days 3 through 7. Castration in experiment
2 was performed in male rats at postnatal day 21. We measured the brain tissue contents of
dopamine, serotonin (5-HT), and their metabolites in rats at age 10 weeks.

Key findings: Results showed that neonatal progesterone treatment altered striatal 5-hydroxy-3-
indolacetic acid/5-HT ratios in males and females in opposite directions, in addition to dopaminergic
effects. The treatment also influenced dopamine and 5-HT metabolism without sex-specificity in the
frontal cortex. In addition, there was no significant difference in striatal monoamine metabolism
between sham-operated, castrated and castrated pregnenolone-treated group.

Significans: The present result indicates a sex-specific influence of progesterone during the
early neonatal period on the development of the serotonergic system, depending on brain region in
addition to of the dopaminergic system.

"Department of Anatomy I, Showa University School of Medicine; *Department of Psychiatry,
Ciba University Graduate School of Medicine
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A Bhas 42 cell transformation assay sensitive to Ames-negative and Ames-discordant
carcinogens: Its performance for the prediction of chemical carcinogenicity

Ayako SAKAI, Kiyoshi SASAKI, Dai MURAMATSU, Shoko ARAI, Nobuko ENDOU, Sachiko KURODA, Kumiko
HAYASHI, Yeon-mi LiM, Shojiro YAMAZAKI, Makoto UMEDA, Noriho TANAKA
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Validation work with BALB/c 3T3 and Bhas 42 cell transformation assays

Noriho TANAKA, Ayako SAKAI, Kiyoshi SASAKI
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An international validation study on a Bhas 42 cell transformation assay using 6-well
plates for the prediction of chemical carcinogenicity
Ayako SAKAI, Kiyoshi SASAKI, Kumiko HAYASHI, Dai MURAMATSU, Shoko ARAI, Nobuko ENDOU,
Sachiko KURODA, Fukutaro MIZUHASHI', Sawako KASAMOTO', Miho NAGAI', Masumi ASAKURA?
Hideki HIROSE?, Nana ISHIT?, Kamala PANT!, Shannon W. BRUCE", Jamie E. SLY', Albrecht POTH’,
Susanne BOHNENBERGER’, Thorsten KUNKELMANN’, Shojiro YAMAZAKI, Makoto UMEDA, Noriho TANAKA
2nd Asian Conference on Environmental Mutagens 2010.12.15~12.18(Pattaya, Thailand)
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'Biosafety Research Center, Foods, Drugs and Pesticides; *Japan Bioassay Research Center;

*Mitsubishi Chemical Medience Corporation; ‘BioReliance Corporation; *Harlan Cytotest Cell
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