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S1-1 
Gene Expression Changes in vivo/in vitro Induced by Mutagens 

 
Takayoshi Suzuki 

 
Div. Cellular and Gene Therapy Products, National Institute of Health Sciences 

 
Toxicogenomics, a recent trend in toxicology, is expected to be useful for a short term prediction of 

carcinogenicity. We have studied on the comprehensive gene expression analysis using the DNA 
microarray for its application on genetic toxicology. We have accumulated the expression data using human 
lymphoblastoid TK6 cells as an in vitro system, and mouse liver as an in vivo system. The relevance of 
gene expression analysis is discussed by introducing these data and a relationship between in vitro and in 
vivo data will be discussed.  
   In a standard toxicity test, experimental animals are used to predict human toxicity because human 
itself can not be used easily, which serves a serious problem about species difference in toxicity. Therefore, 
it is expected that expression data with human cells in vitro can be used, in conjunction with those with 
mice in vivo, for a prediction of human toxicity in vivo, in terms of the gene expression. However, actual 
expression data with in vitro cells were not so stable and problematic, although the cells were expected as 
homogeneous. We could select candidate genes for predicting genotoxicity in liver and will examine the 
relevance of those genes. A short-term expression analysis with a small set of animals will be satisfactory 
as a replacement of carcinogenicity test with a large set of animals. In addition, the expression data can be 
used for an evaluation of other toxicological endpoints. In contrast, demands for a real replacement of 
experimental animals facilitated the developments of in vitro tests in the past, but our experience in gene 
expression analysis suggested an importance of a paradigm shift to use human itself as an alternative. Off 
course it is difficult to treat experimental humans with toxic chemicals, however, it is possible to obtain 
samples in clinical trial of medicines or to treat human with foods or supplements. In such case, it is 
difficult to ask liver samples, and blood or urine should be used generally, which restrict predictability of 
the gene expression analysis. Therefore, comprehensive analysis of proteins and metabolites, called 
proteomics and metabolomics, will be more important in such situation.  
(Studies on the TK6 cells and hepatocarcinogens in mouse liver were performed as collaborations with Div. 
Genetics and Mutagenesis, NIHS, and the JEMS/MMS, respectively.) 
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S1-2 
Evaluation of carcinogenicity on chemicals using transgenic mice 

 
Kunitoshi Mitsumori1), Miwa Okamura1) and Meilan Jin1) 

 
1) Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology 

 
Before 1997, data on long-term carcinogenicity studies using two rodent species, usually rats and mice, 
were required for the safety assessment of carcinogenic potential of pharmaceuticals in the USA, European 
Union and Japan.  However, the International Conference on Harmonization of Technical Requirements of 
Pharmaceuticals for Human Use (ICH) in the 4th meeting held in 1997 concluded that the carcinogenic 
potential of pharmaceuticals could be evaluated from the data of one long-term conventional 
carcinogenicity study using one rodent species plus the findings of one other short- or medium-term 
carcinogenicity test system such as an initiation-promotion model, genetically-engendered animals such as 
transgenic (Tg) and knockout mice or newborn animals.  So far validation studies have been performed, 
and the results of these studies suggested that rasH2 mice carrying human prototype c-Ha-ras gene and 
heterozygous p53 knockout [p53 (+/−)] mice are very susceptible to genotoxic carcinogens.  In our 
laboratory, many experimental studies on the carcinogenic susceptibility to various carcinogens and the 
mechanism on the enhanced carcinogenesis in rasH2 mice have been conducted during the past 10 years.  
As a result, we obtained new findings that overexpression of the transgene plays an important role in 
enhanced carcinogenesis in rasH2 mice, and the mouse endogenous ras genes are probably involved in the 
tumorigenesis.  In addition, our findings indicated that genes such as osteopontin, Cks1b, Tpm1, Reck, 
gelsolin, and amphiregulin may contribute to the development of tumors in rasH2 mice.  On the other 
hand, in July 2004, the U.S. FDA proposed that two-year carcinogenicity studies using rats and mice should 
be performed for the assessment of carcinogenicity of PPAR gamma and dual (alpha/gamma) agonists, 
since carcinogenic potential of these agonists could not be evaluated in p53 (+/−) mice.  However, it is 
unknown whether rasH2 mice have carcinogenic susceptibility to these agonists.  Therefore, further data 
are required to support the FDA’s proposal.  As described above, it can be concluded that transgenic mice 
are useful for the detection of carcinogenicity of genotoxic carcinogens, but further studies are necessary 
for the detection of non-genotoxic carcinogens. 
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S1-3 
Establishment of humanized genotoxicity test system and its application to genotoxic 

and carcinogenic risk assessment 
 

Masamitsu Honma 
 

National Institute of Health Sciences, Division of Genetics and Mutagenesis 
 

Genotoxicity tests have been generally used as hazard identification for mutagens or possible 
carcinogens. To pursue the possibility whether the genotoxicity tests can be applied for evaluating genetic 
risk for human, we established a humanized in vitro genotoxicity test system comprised of human cells and 
human metabolic system. Human lymphoblastoid cell line WTK-1 and human liver S9, which was supplied 
from the Human and Animal Bridge Research Organization (HAB) in Japan through the National Disease 
Research Interchange (NDRI) in the USA, were used in this study. Two kinds of human S9 were used in the 
present study: human S9 prepared from a pool of 15 different donor livers (pooled S9), and human S9 
prepared from a donor liver with a high drug-metabolic enzyme activity (lot. HLS-059). We optimized the 
protocol for micronuclei test (MN) and TK-gene mutation assay (TK). Carcinogens as well as 
non-carcinogens required for metabolic activation (17 chemicals) were examined by this system, and their 
results were compared to those examined under liver S9 prepared from rats with and without pre-treatment 
with phenobarbital/5,6-benzoflavone and other existing genotoxicity data. Most of the test compounds that 
are considered to be suspected human carcinogens and are classified in the IARC groups 1/2A/2B (11/14 = 
79%) showed genotoxicity in the presence of human S9 (both or either pooled S9 or lot. HLS-059). Human 
carcinogens (group 1 by IARC), benzidine, cyclophosphamide, and 2-naphtylamine clearly showed 
genotoxicity under human S9 as well as rat S9. Probable/possible human carcinogens (groups 2A/2B), 
benzo[a]pyrene, IQ, and N-nitroso-di-n-butylamine exhibited no or very weak responses under human S9, 
although they were extremely genotoxic under induced rat S9. On the other hand, 2-aminoanthracene, 
which is non-classified in the IARC group, yielded stronger genotoxicity under human S9 than under rat S9, 
suggesting that special attention should be taken for evaluating its human genotoxicity. The humanized 
genotoxicity tests may be more advantageous to evaluate genotoxicity for human than other genotoxicity 
tests, and the data would be helpful for estimating the genotoxic risk of carcinogens or non-carcinogens in 
human, particularly when the epidemiological evidence is not available 
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S1-4 
Chemical compound profiling based on proteomics technology 

 
H Yamanaka1),Y Sudo1), Y Yakabe1), K Saito2), K Sumida2), M Sekijima3), K Nakayama3) and  

T Shirai4) 
 

1) Chemicals Evaluation and Research Institute, Sumitomo Chemical Co.,Ltd.,  
2) Mitsubishi Chemical Safety Institute Ltd, . 

3) Graduate School of Medical Sciences,  
4) Nagoya City Univ. 

 
Although numerous biological activities are modulated by modifications and variations of proteins such as 
post-translational modifications (PTMs) and alternative splicing of mRNA, these cannot be detected by 
looking at the protein or mRNA expression changes. Quantification of these modifications or variations of 
proteins in proteomic level is a difficult challenge that is currently being addressed by many researchers in 
the field of proteomics.  
2D-DIGE has now made it possible to quantify differences between experimental pairs of samples resolved 
on the same 2-D gel. 2D-DIGE is based on a high-resolution separation technique, two-dimensional gel 
electorophoresis (2-DE) that has an ability to exhibit the charge modifications and molecular weight 
variations of proteins. To quantify the protein expression changes and spot variations of the distinct proteins 
separately, we used the differences in volume change between the spots generated from the same proteins. 
We applied this approach to evaluate the effect of 66 chemical compounds including  genotoxic 
carcinogens, non-genotoxic carcinogens and non-carcinogens on the male F344 rat liver in 28-day repeated 
dose studies. In the master gel of rat liver protein, we identified 728 spots using hybrid quadrupole time-of 
flight (Q-TOF) mass spectrometer. They collapsed into 356 distinct proteins. Among them, 126 proteins 
indicated two or more spots in the 2-D gel. We calculated the differences between volume changes of all 
1028 combinations generated from 126 proteins and investigated the relevance to the carcinogenicity.  
This quantitative study of the modifications in proteomic level revealed the existence of the several 
carcinogen characteristic modifications. The prediction of carcinogen based on this quantitave PTMs data 
gave better concordance than the results of each spots data used in usual proteomic analysis. 
This novel approach holds great promise to reveal the roles of the charge modification changes and 
molecular weight variations of proteins in biological processes and pathogenic conditions. 
Acknowledgement: This work was sponsored by NEDO (New Energy and Industrial Technology 
Development Organization) 
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S1-5 
Detection of tumor initiators and promoters using Bhas 42 cells 

 
Shin Asada, Kiyoshi Sasaki, Noriho Tanaka and Makoto Umeda 

 
Hatano Research Institute, Food and Drug Safety Center 

 
Genotoxicity tests, such as Ames test, micronucleus test and chromosomal aberration test, are used 

for carcinogenicity prediction of chemicals. Initiation and promotion are known in the two-stage model of 
carcinogenesis. The genotoxicity tests detect only initiating activity, but not promoting activity. In the case 
of non-genotoxic carcinogens including tumor promoters, several assay methods have been proposed. 
Among them the cell transformation assay simulates the process of two-stage carcinogenesis and can detect 
both initiating and promoting activities. However, the assay has not been accepted as a routine screening 
method, because of the laborious and time-consuming procedure. Meanwhile, a sensitive cell 
transformation assay for detecting tumor promoters has been developed by the use of Bhas 42 cells 
(v-Ha-ras-transfected Balb/c 3T3 cell line), and validation study has been carried out. In addition to this 
promotion assay, we found that transformed foci were induced with initiator treatment, in which Bhas 42 
cells were seeded at lower cell density than in the promotion assay. 

The cells were seeded onto 6-well plates (Day 0). In the initiation assay, the cells were treated with 
test chemical on Day 1. Culture medium was changed twice a week from Day 3 to Day 17 with fresh one 
without the test chemical. On Day 24, the cells were fixed and stained for focus counting. In the promotion 
assay, medium was replaced with fresh one containing a test chemical on Day 3, Day 7 and Day 10, and 
fresh one without the test chemical on Day 14. On Day 21, the cells were fixed and stained for focus 
counting. 

Typical initiators, MNNG and MCA, induced focus formation only in the initiation assay. On the 
contrary, typical promoters, TPA, lithocholic acid and okadaic acid, gave positive response only in the 
promotion assay. To analyze the phenomenon, MCA and/or TPA were added at various time schedules 
during cell-growth phase and/or stationary phase. MCA showed positive result when treated at the 
cell-growth phase, and TPA induced transformed foci among cells treated at the stationary phase. We 
hypothesized from the results that cell transformation by initiators is the consequence of genetic changes, 
while induction of transformed foci by promoters is due to mechanisms such as altered interaction with 
surrounding cells. Thus, chemicals with different mechanisms of transforming potential could be detected 
using Bhas 42 cells. 

For validation of the assay, 16 polycyclic aromatic hydrocarbons were examined. Two chemicals 
induced focus formation only in the initiation assay and 4 chemicals showed positive results only in the 
promotion assay. Four chemicals show positive response in both assays. Results of both assays of 6 
chemicals were negative or equivocal. The present Bhas assays for the detection of either/both initiating 
and promoting activities of chemicals are sensitive methods with high performance compared with other 
cell transformation assays. At present, validation study is on going in Non-genotoxic Carcinogen Study 
Group of the Japanese Environmental .Mutagen Society. 
The study was supported by a grant-in-aid of Long-range Research Initiative by the Japan Chemical 
Industry Association. 
 
 
 
 
 
 
 
 
 
 
 
 



The 19th Annual Meeting of JSAAE, AATEX 11 (Supplement) 

 217 

S1-6 
The present status of prevalidation study in ECVAM on alternative methods for 

screening carcinogenic chemicals 
 

Makoto Umeda, Kiyoshi Sasaki and Noriho Tanaka 
 

Hatano Research Institute, Food and Drug Safety Center 
 
Cell transformation assay is considered as one of the efficient detection methods for carcinogenic chemicals. 
Comparing to genotoxicity methods of Ames' test, chromosomal aberration test and others, the assay has 
been considered to be a time-consuming, expensive and laborious method. For these reasons it has not been 
accepted as a routine screening method. Recently, however, the presence of non-genotoxic carcinogens and 
strong demand for alternative methods to animal experiments urges it again toward the application. 
    In April 2004, ECVAM (European Center for the Validation of Alternative Methods) held a conference 
with the aim of adopting cell transformation assay for screening carcinogenic chemicals. In the meeting it 
was decided to conduct a validation study on two cell transformation methods, colony formation method 
using Syrian hamster embryonic (SHE) cells and focus-formation method using Balb/c 3T3 cells. We 
proposed the modified method for Balb/c 3T3 cells which METI prepared as "Technical Report". We also 
introduced Bhas 42 cell assay as an efficient one. Decision at the conference was to conduct phase I study 
on two chemicals by the original Balb/c 3T3 cell transformation method only for initiating potential. In 
addition to this, the modified Balb/c 3T3 method we proposed will be carried out, but not for Bhas 42 assay. 
ECVAM (EU), RCC (Germany) and HRI (Japan) will take charge of the experiments.  
   As the modified method we proposed has been adopted, we studied fundamental conditions for further 
improvement after the conference, and drew up a re-modified protocol for Balb/c 3T3 cells. The main 
alterations were the use of 90-mm dishes, a little modification in the medium and changing the time for the 
use of modified medium. 
   The second conference was held in February this year, and practical plan was discussed. Phase I study 
will test 2 chemicals, MCA as a positive control and a chemical under a masked condition. A technical 
transfer meeting will be held at ECVAM in April. (Sasaki attended to the meeting.) Following adjustments 
after the meeting the protocol and SOP will be finalized. 
   As the adjustment and shipping of cells and serum took a time, re-adjustment was made at the 5th 
World Congress on Alternatives held in Berlin. Incidentally, the plan for SHE cell assay was made in 
Berlin. 
   At present, the experiment is finally ready to go.  
   The study was supported by a grant of Long-range Research Initiative by the Japan Chemical Industry 
Association. 
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S2-1 
The Forefront of Alternatives to Animal Testing: the Search for a Breakthrough in 

 In Vitro Toxicology  
 

Atsushige Sato1) and Hiroshi Itagaki2) 

 

1) Department of Oral Biomaterials and Technology, Showa University School of Dentistry 
2) Shiseido Safety and Analytical Research Center 

 
The aim of this symposium is to present and encourage discussion on the research projects carried out 

by the Shiseido Consortium for In Vitro Toxicology (SCOT) from 2003 to 2005. This research initiative 
resulted from close cooperation between industry and academia with a view to developing the advanced 
alternatives to animal testing needed for the continuous development of cosmetics in compliance with the 
total ban on toxicological tests using animals as stipulated in the 7th amendment to the EU Cosmetics 
Directive.  

The development of alternative methods consists of several stages including 1) basic research, 2) 
development of methods and the preparation of standard protocols, 3) validation of the protocols and 4) 
their public recognition. To date, only a few methods have been established as guidelines, notably in 
phototoxicity, skin corrosivity, and percutaneous absorption.  

To promote accelerated development of alternative methods, it is considered of utmost importance to 
compile the basic research data obtained from the analysis of the biological reaction mechanism. As part of 
the basic research on the safety assessment of cosmetic products, SCOT conducted studies in preparation 
for a comprehensive review of the endpoints expected to become breakthrough alternative methods in skin 
sensitization, including ① the analysis of Antigen-Presenting Cells functions,  ② research on drug 
metabolism of the skin, and ③ and the research on prediction models of percutaneous absorption using 
Quantitative Structure-Activity Relationships (QSAR) with vehicular effects of compounds taken into 
account. 

For alternative methods to be publicly recognized as guidelines, the preparation, refinement, and 
subsequent validation of their protocols are the essential steps. As for the protocol preparation, SCOT 
worked on the developments of an alternative to ④single-dose toxicity test which uses cells and of ⑤ a 
micronucleus test using reconstructed skin models. With regard to the alternative to single-dose toxicity test 
(above④ ), SCOT implemented an inter-laboratory validation with two research institutions, which 
contributed to refining the protocol. The participating parties to this academia-industry collaboration 
project ‘SCOT’ included Tohoku University, Showa University, Kyoto University, the Food and Drug 
Safety Center Hatano Research Institute, and Shiseido.  

As the development of alternative methods is an urgent issue with global implications, SCOT decided, 
on their own initiative, to publicize their newly acquired knowledge so as to promote accelerated 
development of the alternatives to animal testing. 

It is hoped that this symposium will provide an opportunity for the experts in the field to discuss the 
SCOT’s achievements in the search for a feasible direction for future R & D projects on alternative 
methods, of which an intrinsic difficulty is regarded self-explanatory, given the complex, tiered structure of 
life. It is further hoped that this occasion will contribute toward the future establishment of a new 
toxicological evaluation system centered on the alternative methods. 
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S2-2 
Development of in vitro alternative assays for acute systemic toxicity, and skin 

genotoxicity test in vivo 
 

Noriho Tanaka1), Hiroshi Itagaki2), Shinobu Wakuri1) , Masato Kitagaki 2) and Yuzuki Nakagawa1) 

 

1)Hatano Research Institute, Food and Drug Safety Center,  
2)Shiseido Safety and Analytical Research Center 

 

We have performed a small inter-validation study of in vitro cytotoxicity assays including metabolic 
activation system using 22 chemicals for alternatives to acute systemic toxicity test in vivo. Two 
cytotoxicity assays, neutral red (NR) method using Balb/c 3T3 cells and crystal violet (CV) method using 
SIRC cells were evaluated between two laboratories, HRI and Shiseido. We also evaluated collagen-gel 
method developed by Shiseido as an alternative method of skin irritation test. In addition, in vitro 
micronucleus test using FRSK cells derived from rat skin keratinocytes was evaluated as alternatives to 
skin genotoxicity assay using several known chemicals. 
 
Alternative method for acute systemic toxicity and skin irritation tests 
IC50 values obtained from HRI and Shiseido were well correlated between two labs. The results of NR 
method (Balb/c 3T3) and CV method (SIRC) were also well correlated between two methods (r=0.98). IC50 
values obtained from both cytotoxicity methods and LD50 values from acute toxicity data were also well 
correlated (r=0.81). IC50 data from metabolic activation tests were also correlated between two labs, 
however, IC50 values under 6-hr treatment with and without S9mix were not correlated with LD50 values 
(r=0.41). However, IC50 of 24-hr treatment were correlated well to LD50 values (r=0.81). It was suggested 
that longer exposure time showed more good correlation to in vivo LD50 values.  
The results (ET50 values) of Collagen-gel method showed good correlation between two labs and in vivo 
LD50 values. However, the data of 3 test chemicals, xylene, carbon tetrachloride and trichloroethane 
showed inconsistent data between labs. The reason was the difference of vehicles applied in each lab.  
 
Alternative assay for skin genotoxicity test by micronucleus test using rat FRSK cells 
We applied FRSK cells originated from rat skin keratinocyte cells in the in vitro MN test in order to predict 
cytogenetic effect to the skin in vivo. 
In this test, we used known mutagens (direct and indirect), phototoxic chemical and promoters* using 
FRSK cells and CHL/IU cells (which widely used for the in vitro chromosome aberration test), and results 
were compared.  

In this test, indirect mutagens, Cyclophosphamide and DMBA, induced MN in FRSK cells without 
metabolic activation but not induced in CHL/IU cells. Other chemicals, phototoxic chemical and promoters 
were showed almost same results between FRSK and CHL/IU cells. Above result suggest that FRSK cells 
derived from skin keratinocytes are promising for skin genotoxicity to chemical exposures. (The research 
was supported by a grant from the SCOT by Shiseido.) 
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S2-3 
Prediction of skin permeability of compounds from their molecular structure 

 
Fumiyoshi Yamashita,1) Hirokazu Kouzuki,2) Hiroshi Itagaki,2) Mitsuru Hashida1) 

 

1) Graduate School of Pharmaceutical Sciences, Kyoto University 
2) Safety and Analytical Research Center, Shiseido Co., Ltd. 

 
To avoid skin irritation and sensitization by new chemical entities are important issues in medical 

and cosmetic fields. Among a series of processes associated with such adverse reaction, the primary process 
is penetration of the chemicals into the skin. Therefore, it has been expected to develop the method for 
prediction of skin permeability. The stratum corneum, the outermost layer of the skin, is responsible for 
strong barrier property of skin, and prevents skin penetration of the chemicals, especially hydrophilic and 
high-molecular-weight ones. The barrier property comes from unique, complex structure of the stratum 
corneum where multi-lamellar lipid layers are packed in between cornified cells. Due to such complexity, a 
simple diffusion model cannot predict skin permeation. 

Artificial neural network (ANN) attracts much attention in describing a complex 
cause-result relationship. The ANN is a mathematical model of neuronal signal transmission, 
which is being used widely in the informatics field. The ANN is composed of three layers 
(input, intermediate, and output layers), each of which contains several nodes. Weights 
between nodes and thresholds of nodes are optimized to exhibit correct answers by 
error-correction learning. Since the ANN can describe a complicated non-linear relationship 
between inputs and output, its modeling power is much higher than that of conventional 
multiple linear regression analysis. In this study, we developed an algorithm of predicting skin 
permeability of chemicals from their molecular structure using the ANN. 

At first, we collected skin permeability (LogKp) data from the literatures. The data set 
of LogKp contained 170, 103, and 86 records for aqueous vehicle, simple organic solvent 
vehicles, and mixed solvent vehicles, respectively (minimum:-6.98, maximum: -0.80). The 
molecular properties that are reported to relate to skin permeability, i.e., octanol/water 
partition coefficient (LogP) and molecular weight (MW), were computed based on the 
chemical structure. When ANN model was developed using LogP and MW as input 
parameters, the root mean square (RMS) error was 0.675, which was much smaller than that 
of multiple linear regression (0.887). In addition, leave-some-out cross-validation 
demonstrated the predictive RMS error of 0.723. Thus, the ANN model exhibited a great 
ability in predicting skin permeability of chemicals from various vehicles. 
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S2-4 
Evaluation of Drug-metabolizing Capacities of Cell Lines Using for  

Alternative Sensitization Tests 
 

Takemi Yoshida, Takashi Ashino, Makie Ishikawa, Satoshi Numazawa 
 

Dept. Biochem. Toxicol., Sch. Pharmaceut. Sci., Showa University 
 

Various alternative methods using established cell lines have been developed for safety assessment instead 
of in vivo whole animal toxicity tests. Many chemicals have been shown to activate metabolically to 
metabolites, which lead to bind with biological endogenous substances and produce genotoxicity, 
sensitizing effect and so on. For these reasons, it will be necessary to evaluate drug-metabolizing capacity 
of cell lines which have been considered to be used as alternative methods, such as sensitization test. Skin 
plays important roles in sensitizing responses for drugs and chemicals. Therefore, chemicals have been 
exposed to skin for evaluating in vivo sensitization. We here report drug-metabolizing capacities of skin 
compared with that of liver, which has high ability of drug metabolism. Moreover, drug-metabolizing 
capacities of THP-1 and U937 cells have been measured and characterized by comparing to the abilities of 
primary cultured hepatocytes. The measured drug-metabolizing enzyme activities were as follows: 
Drug metabolizing enzyme activities in skin 
There were remarkable differences in drug-metabolizing activities. Namely, skin had undetectable level of 
cytochrome P450(CYP) content, but showed very low pentoxyresorfin dealkylation activity, which 
represents CYP2B enzyme. However, the significance of the detected enzyme activity in skin remains to be 
determined. In contrast, skin showed DT-diaphorase activity comparable to liver. DT-diaphorase activity in 
the skin was higher in guinea pigs than rats and mice so far examined. 
Drug-metabolizing activities in THP-1 and U937 cells 
Both THP-1 and U937 cells, which have been employed in alternative sensitization test, had very low 
drug-metabolizing activity compared with primary cultured hepatocytes; the activity was about 1/several 
thousands. Therefore, it should be taken into consideration of the extremely low levels of 
drug-metabolizing capacities of these cells when used as a alternative method. 
Stress response of NHEK cells 
Because of the extremely low level of P450 enzyme activities in skin, we examined drug-induced various 
stress responsive gene expressions including P450 in NHEK cells, which derived from human skin. We 
could not detect P450 expression in NHEK cells; however, it was cleared that the cells significantly 
produced various stress responsive gene expressions in response to some chemicals. 
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S2-5 
Unresolved questions regarding sensitization by haptens 

 
Setsuya Aiba, Satoshi Nakagawa, Masato Mizuashi, Tomohiro Ohtani, Ikuko Numata 

 
Department of Dermatology, Tohoku University Graduate School of Medicine 

 
To develop the in vitro method to identify the sensitizing potential of chemicals, it is crucial to 

understand the mechanism how haptens activate epidermal Langerhans cells in the sensitization phase of 
allergic contact sensitivity reaction. We reported that murine Langerhans cells (LCs) up-regulate their 
expression of class II MHC antigen and several co-stimulatory molecules, and consequently, augment their 
antigen presenting function after painting the skin with sensitizers, whereas chemicals that simply irritate 
the skin cannot induce this phenomenon (Aiba and Katz 1990; Ozawa et al. 1996). In addition to these in 
vivo studies, purified human monocyte-derived dendirtic cells (DCs) or DCs derived from CD34+ 
hematopoietic progenitor cells (HPCs) respond to sensitizers such as NiCl2 and 2,4-dinitrochlorobenzene, 
but not to irritants such as benzalkonium chloride or sodium dodecyl sulfate by significantly augmenting 
their expression of CD54, CD86, and HLA-DR and by increasing their production of proinflammatory 
cytokines (Aiba  et al. 1997; Coutant et al. 1999; Arrighi et al. 2001; De Smedt et al. 2001). Furthermore, 
Langerhans cell-like DCs induced in the presence of transforming growth factor 1 (TGF-1) augment the 
expression of CCR7 that enables DCs to respond to MIP-3 after in vitro treatment with sensitizers (Aiba et 
al. 2000). Recently, several groups  (Arrighi, Rebsamen et al. 2001; Brand et al. 2002; Aiba et al. 2003) 
have reported the crucial role of p38 mitogen-activated protein kinase (MAPK) and/or extracellular 
signal-regulated kinases (ERK) in the activation of DCs. Moreover, we have identified redox imbalance as 
the upstream signal of p38 MAPK activation. 
 
In spite of these observations, however, there are several unresolved questions. 
1) Can In vitro sensitization test really discriminate haptens from irritants? 
2) Are there any qualitative or quantitative differences between DC activation induced by ATP and that by 
haptens. 
3) How does TGF-�1 modulate DC activation by chemicals? 
4) Are there any signals other than ROS that induce p38 MAPK activation? 
5) Does ER stress induce DC activation? 
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S2-6 
Development of an in vitro skin sensitization test (human Cell Line Activation Test; 

h-CLAT) using THP-1 cell (human monocytic leukemia cell line) 
 

Takao Ashikaga 
 

Shiseido Safety and Analytical Research Center 
 

A greater emphasis is being placed more and more on non-animal skin sensitization tests in the 
development of cosmetic products due to animal welfare. Many researchers have tried several approaches 
in developing an in vitro skin sensitization test using Dendritic Cells (DCs). Although the use of DCs for 
predicting allergens has a potential, there are still some technical problems (e.g. availability of human blood 
and donor to donor variability) with the routine use of these cells in skin sensitization tests. In our previous 
study, we (Shiseido and Kao) respectively found that CD86 and/or CD54 expression of THP-1 cells 
(monocytic leukemia cell line) was enhanced after a 24 h exposure to allergens, but not to non-allergens. In 
order to make the cell line system suitable for practical use, we have jointly researched since Jan. 2003. In 
this study, we examined various test conditions in order to optimize the human cell line activation test 
(h-CLAT) using THP-1 and an inter-laboratory validation study was conducted between our two 
laboratories. Furthermore, dose-response relationships of 29 chemicals were investigated.  

 
Opitimization of the test protocol 
To develop a test which has a more high accuracy and excellent reproducibility, the following test 
conditions were examined; 1. pre-culture time, 2. chemical treatment time, 3. initial cell concentration, 4. 
selectivity of antibody, 5. optimal amounts of antibodies, 6. Fc receptor blocking.  
Inter-laboratory validation study between two laboratories 
To confirm the reproducibility and accuracy of the test, inter-laboratory validation study was conducted 
using nine chemicals (six allergens and three non-allergens). Both laboratories gave a good prediction of 
allergen/non-allergen. 
Dose-response relationship 
Though the range of dose in which CD86/CD54 was induced varied from chemical to chemical, some 
cytotoxicity (70-90%) may be necessary for induction of CD86/CD54 expression. When the criteria of 
CD86 and CD54 were set to 150% and 200% respectively, the accuracy was 93%. A good correlation was 
observed between EC3 and EC150 (CD86) or EC200 (CD54).  
Future study 
Validation study among multi laboratories and “in vitro data-base” are necessary. 
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F-1 
The situation of introduction of alternatives in the world 

 
Eriko Gotoh 

 
InterNICHE 

 
Objective- 
The 2nd InterNICHE Conference was held in Norway in May, 2005. InterNICHE(International Network 
for Humane Education http://www.interniche.org/) is a network comprising of teachers, students and 
animal campaigners. The network focuses on animal use and alternatives within biological science, medical 
and veterinary medical education. 

 InterNICHE began in 1988 as EuroNICHE, and transformed in 2000 to a global network. 
The network works in partnership with any individual, group or department that shares the common goals 
of replacement of harmful animal use and investment in high quality ethical science. InterNICHE began in 
1988 as EuroNICHE, and transformed in 2000 to a global network. Decision-making for international 
issues and project work is democratic and by consensus, usually resting with a Committee of national 
contacts. Activity is performed by the Co-ordinator at the international level, and by national contacts 
within their countries. InterNICHE participated in The 5th World Congress on Alternatives and Animal Use 
in the Life Science held in Berlin in this August, where we gave presentations about our activities and 
Alternatives Loan System.  

 Educators, students and campaigners from 32 countries participated in the 2nd InterNICHE Conference. 
Speakers for the conference were educators in the field of veterinary and medical science, biology, zoology, 
philosophy, psychologists, lawyers and students, who have diverse cultural and academic backgrounds. The 
program of this conference consisted of oral presentations, workshops, poster session and exhibition of 
alternatives where some newly developed alternatives were demonstrated. 

 There’re a lot of interesting presentation, but I was especially interested in "on the implementation of 
client donation programs for ethically-sourced animal cadavers" presented by Dr. M. S. A. Kumar ( Prof. 
of Anatomy, Tufts University School of Veterinary Medicine). In his presentation, He showed us how Tufts 
university succeeded in establishing client donation program, how practically manage their donation 
program. Now Animal Donation Network organized by Japanese students in 2005 is working for client 
donation program, so his presentation must be very helpful for us. 
And also, "on academic freedom and ethics" by Tom Regan (Emeritus Prof. of Philosophy, North Carolina 
State University) was very interesting for me who would like to study alternatives in life science education 
from philosophic or ethical point of view.  

 Knowing that a big movement toward humane education has happened all over the world where there 
are diverse cultural, religious and economical backgrounds, I newly realized Japanese universities must 
really take action in the issues around animal use. As a Japanese who is related to Japanese life science 
education, I would like to give information of alternatives in education all over the world as much as I have 
and introduce alternative items being used or developed in foreign countries to Japanese educational scene. 
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F-2 
Proposal for Animal Body Donation Program in higher education in Japan 

 
Lee, Kenichi1, 2) 

 

1) Department of Veterinary Medicine, Faculty of Agriculture, Tokyo University of Agriculture and 
Technology, 2) Animal Donation Network 

 
Introduction of animal body donation program 

"Animal body donation program" is companion animal’s body donation program in the higher education, 
modeled on human body donation program. In part of the Western veterinary schools, the animal body 
donation system has been introduced. They chiefly inherit the euthanasia individuals in their veterinary 
teaching hospital and the local animal hospitals from a general owner free of charge.  

The system of a part of veterinary school in the United States, especially called EMP(Education 
Memorial Program) as a whole, has disclosed information widely on HP of the Humane Society of the 
United States :HSUS, though the concrete method is various. Moreover, it is maturing as a system as Tufts 
University covers the animal body for all the anatomy practices by the body donation. Additionally, the 
body donation system doesn't limit to an anatomy practice, and can be applied to practices of surgery and 
pathology, etc. 
Activities of Animal Donation Network 

Animal Donation Network: ADN is a voluntarily group, mainly consists of university undergraduate 
student. Now, we are investigating the present condition of anatomy practices, forming a concrete idea and 
making the pamphlet aiming at the animal body donation program introduction in the higher education. 
Cost-benefit and challenges 

A necessity for learning the animal welfare and Human-Animal Bond and more practical education are 
needed in the higher education related to the animal now. Its benefit will doesn't limit it to an ethical profit. 
But also it will contribute to improvement of such problems by combination with Problem Based Learning: 
PBL and student’s involving or intercession with aftercare to the owner. Moreover, it is said that the 
satisfaction to be able to contribute to a better education will be obtained also on owner's side.  

Problems for introducing the animal body donation program are following; 1) fixation method after 
euthanasia, 2) concrete calculation related to labor and cost, 3) establishment of aftercare to the owners, 4) 
groping for a more efficient method on education using body donation, 5) spreading activities to the owners. 
Almost of the problems has been solved in the organization that is doing the animal body donation program 
now. Therefore, it is necessary to establish the system matched to an individual situation referring to them. 
Moreover, the university, the student, other academic organizations, and the cooperation between NGO are 
indispensable for the consensus building concerning the resolution of problems of the labor and cost and 
the education. 
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F-3 
Considering About An Anatomy Practice in The Academic Education 

(in Mainly Veterinary Section) 
~Aiming at the fulfillment of animal donation system~ 
 

Daisuke Nagaosa 
 

Department of Veterinary Medicine, Azabu University 
 

Objective- 
The anatomy is the foundation of the veterinary science education and one of the most basic, important 

study. An anatomy practice is different from the pathology practice, which has aimed to dissect the healthy 
animals to learn the normal tissue. Though dissecting what kinds of animals is depended on the university, 
most of universities tend to use the dog, cow, horse, and chicken. Moreover the dissection of the dog is 
done in every veterynary school. 

By the infiltration of thought of the Prevention of Cruelty to Animals, the society is heading for the 
direction where animal's sacrifice and its pain are gradually decreased. It becomes difficult to obtain the 
dog because of the movement of the disposal prohibition in recent years. The dogs that can be used for the 
anatomy practice are being limited by animals in the laboratory. There are a lot of universities that inherit 
the experimental dogs used after  laboratory experiments or purchasing experimental dogs. Therefore, it is 
a reality that obtaining the dog becomes difficult, and the sacrifice has increased. 

Although, a healthy animal is euthanatized and sacrificed to be used in order to veterinary students does 
not make sense, as stated earlier that the anatomy is very important.. 
In order to introduce the animal donation system,it is necessary to clear various problems. Such as increase 
in number of teachers and employing the technical assistants, fixation method, transportation of carcasses, 
cremation, the infectious disease problem of the animals, education effect, etc. To understand the current 
state of an anatomy practice in each university following questions were asked an anatomy teachers. "The 
grade when students dissect", "Class hours", "The ratio of the number of animals and students", "The 
source of each animal getting", and "Method of fixation and euthanasia" 

The reason to ask each question and the topics of question are enumerated in the following. 
・ " The grade when students dissect" and "Class hours "：the period when carcasses are collected. 
・ " The ratio of the number of animals and students" ：the number of animals needed  for practice. 
・ "Destination of each animal's getting"：where the animals are collected. 
・ "Method of fixation and euthanasia"：technical problem of fixation. 

An anatomy practice is wonderful study. It is hoped that the animal donation system will be 
introduced into educational scenes to train students. 
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F-4 
THE VETERINARY SURGERY TRAINING  ~The present state and problem~ 

 
Kaisaku OTA1, 2) 

 

1) Department of Veterinary Medicine, Kitasato University, 2) Animal Donation Network 
 

In a veterinary education in Japan, there are many practices with animal sacrifice. Till now, it is a fact 
that a student was feels doubt and resistance for sacrificing animal life for the cause named "education", 
and sometimes it is really exist that the student abandoned his dream for being a vet because of the sacrifice. 
This time, we do a report about veterinary surgery training in a veterinary education in particular.  

The reason that assigned a focus to surgical medicine training is  
1. In "surgical medicine" for the purpose of "a treatment", we originally feel large contradiction and 

resistance in training contents done assuming sacrifice. 
2. Now, it is mental distress of many students that uses dogs or cats which are the most general 

companion animal in society as experimental animal. 
3, From 3.2003 to 5.2003, we have the big event, the name is "Animal experiment alternative method 

teaching materials in a veterinary education exhibition tours at the all veterinary university in Japan." Then, 
we knew the situation of surgical medicine training of each university and felt need we compared it in 
detail, and to review. 

At first we compared contents of veterinary surgical medicine training in each vet universities in detail to 
make the present conditions and problems of veterinary surgical training clear, and reviewed it. 

We did the investigation by listening comprehension with a telephone for the student who was finished 
with surgical medicine training study of each university and instructor of surgical medicine training. 

Main comparison point is 
・Presence of living animal use and the head count and the number of times. 
・Presence of sacrifice of animals and the head count. 
・When it uses living animals, how keeping the animals, before and during the training period. 
・The use situation of an alternative method. 
・Teaching substantiality degree by the teacher and staff. 
・When they sacrifice living animals, how much explanation they do for a student about it. 
・An impression satisfaction of a student after the training. 
・The future prospects. 
・In addition, original characteristic, a device. 
 As a result of comparison examination, the contents of surgical medicine training vary greatly from 
university to university. There are some university thinking the animal lethal use are unavoidable, and there 
are some university which is going to use an alternative method positively, and there is some university 
which adopted the methods that did not sacrifice animal life . Furthermore, training content is different 
greatly by each university. Therefore, it became clear that the agreement formation at each university 
interval was not done at all. In addition, it is became clear that students and teachers of many universities 
are thinking t there are many problems in training contents and the present conditions about the animal 
keeping situation, and there is need of improvement. And then, after having taken into account surgical 
medicine training in European and American veterinary universities not only Japan, we want to show below 
a substitute plan of one of surgical medicine training with fewer animal sacrifice. 
~our alternative plan~ 
①Explanation, an apparatus exercise, a holding animal exercise→②Learning with audiovisual materials 
such as a video→③Learning of operative procedure using a model for abdominal operation exercises→④
Learning of the operative procedure by using dead body of animals→⑤A real operation by Humane 
Society Program 

This is just a plan, but there will be room of an argument very much even if we pay attention to a 
point of an education effect as well as an ethical point of view. 
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S3-1 

Cutaneous allergy 

 

Setsuya Aiba 

 

Department of Dermatology, Tohoku University Graduate School of Medicine 

 
Cutaneous allergy can be defined as the cutaneous immunological responses to foreign chemicals such 

as simple chemicals or xenobiotics that are qualitatively or quantitatively different from those observed in 
healthy controls. Cutaneous allergy can be classified into the following three categories: 1) eczematous 
dermatitis, 2) urticarial reaction, 3) drug eruption. Eczematous dermatitis is histologically characterized by 
epidermal spongiosis, which demonstrates intracellular edema in the epidermis. The representative disease 
in the eczematous dermatitis is contact dermatitis, in which epidermal Langerhans cells are stimulated by 
haptens applied epicutaneously and maturated Langerhans cells sensitize T cells in the regional lymph 
nodes. Although the pathogenesis is still largely unknown, atopic dermatitis, seborrheic eczema, nummular 
eczema, and stasis dermatitis are classified into this category. In contrast, urticarial reaction is induced by 
degranulation of mast cells, leading to vascular leak and dermal edema. The diseases in this category is 
mainly caused by the antigens carried by the circulation. Adverse drug eruptions can be induced by a 
variety of medicines. The manifestation of drug eruptions vary from case to case and mimics almost every 
inflammatory skin disease. 
    In this presentation, I will summarize the cutaneous manifestation and the pathogenesis of eczematous 
dermatitis and urticarial reaction. 
 

S3-2 

Integrating in vitro data into skin sensitization risk assessments 

 
David Basketter 

 
Safety and Environmental Assurance Centre, 

Unilever Colworth, Sharnbrook, Bedfordshire, MK44 1LQ, UK 
 

The predictive identification of chemicals which possess the intrinsic ability to cause skin 
sensitization represents only the very first step in the safety assessment of this toxicity endpoint.  Once a 
potential skin sensitizer has been identified, it is then necessary to determine whether there are conditions 
under which skin exposure may occur without the risk of inducing skin sensitization.  This determination 
is made by a risk assessment process, which historically has involved a largely comparative approach, 
typically based on assessments of the similarity of allergens in predictive guinea pig tests.  Relatively 
recently, a more quantitative risk assessment (QRA) approach has been promulgated, which depends on the 
characterisation of the relative potency of a sensitizer in the local lymph node assay (LLNA).  In the 
LLNA, an objective quantitative measure of potency (the EC3 value) is used as the starting point for the 
calculation of safe exposure levels in different product settings.  Thus, a key challenge for the in vitro 
methods (which will replace in vivo methods such as the LLNA) is how the data derived from them can be 
utilised not only to identify a skin sensitizer, but also to characterise its relative potency.  Thus as we 
develop in vitro alternatives for skin sensitization, such as those based on hapten-protein binding and 
dendritic cell assays, we must examine how to quantify the output from such methods and determine how 
to integrate multiple endpoints in a consistent and transparent manner such that a prediction of human skin 
sensitization potency can be achieved.  In the presentation, specific focus on possible in vitro endpoint 
measures will be noted, together with commentary on the extent to which these might impact the robustness 
of a quantitative risk assessment. 
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S3-3 
LLNA-DA and LLNA-BrdU 

 
Yukiko Kanazawa 

 
Hatano Research Institute, Food and Drug Safety Center 

 

The Guinea Pig Maximization Test (GPMT) has been widely performed since 1969, when the method 
was developed by Magnusson and Kligman, and GPMT is considered the best method for skin sensitization 
testing and is specified in many guidelines.  In the GPMT, a mixture of Freund’s complete adjuvant (FCA) 
and the test article is injected intradermally (first induction), and then, one week later, the test article is 
applied topically (second induction).  Two weeks after the second induction, serial dilutions of the test 
article are applied topically (challenge) and the skin sites are observed macroscopically.  This method is 
very sensitive and has a good correlation with human clinical cases.  However, there are some problems: a 
subjective grading system, a 5-week test period, and stressful treatment during the challenge phase. 
In 1986, Kimber et al. presented a new method using mice: Local Lymph Node Assay (LLNA). In the 
LLNA, the test article is topically applied to mice on the ears for 3 consecutive days, and then, 3 days later, 
3H-thymidine is injected intravenously.  The incorporation of 3H-thymidine in DNA indicates lymphocyte 
proliferation.  This alternative method has a number of advantages: fewer animals needed, shorter test 
period, reduced animal welfare concerns.  However, the use of a radioisotope: 3H-thymidine, limits the 
widespread adoption of this method in general laboratories. 
Last year, Daicel Chemical Industries, Ltd., proposed an alternative method (LLNA-DA) 
using an ATP content measurement to determine lymphocyte proliferation instead of a 
radioisotope.  LLNA-DA is similar to the original LLNA, but number of applications and the 
SLS topical application are changed.  There is some concern that these changes may affect 
the validity of the method. 
Also, this year, Chemicals Evaluation and Research Institute proposed another alternative 
method, using Bromodeoxyuridine (BrdU) instead of a radioisotope (LLNA-BrdU). 
LLNA-BrdU is, also, similar to the original LLNA, but the injection route (intravenously to 
intraperitoneally) is different and there are multiple endpoints in the evaluation. 
In this session, we will show the differences between the test methods, GPMT, LLNA, LLNA-DA and 
LLNA-BrdU, and the test results with 5 sensitizing, and 3 non-sensitizing, chemicals.  Based on these 
results, we will discuss the validity of these new, alternative methods. 
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S3-4 
 

Cell-based in vitro skin sensitization methods 
 

Hitoshi Sakaguchi 
 

Kao Corporation, Safety and Microbial Control Research Center 
 

Greater importance is being placed on assessing the sensitization potential of raw materials within a 
personal care product in order to fully evaluate the safety of personal care products.  Traditionally, the 
guinea pig has been used for this assessment, but recent concerns to animal welfare have lead to a major 
emphasis on development of in vitro alternatives.  One of the in vitro skin sensitization methods is a 
cell-based method that evaluates changes to Langerhans cells (LC), which play a critical role in the 
development of allergic contact sensitization.  Recently human peripheral blood-derived dendritic cells or 
human cell lines (e.g. THP-1, U-937) 1, 2) were evaluated as surrogate LC since large numbers of LCs can 
not be obtained from skin.  In this study, we review these cell-based methods.  In addition, we provide 
results for eight chemicals and validation data3) for our in vitro skin sensitization test method using THP-1 
cells, human acute monocytic leukemia cell line - the human Cell Line Activation Test (h-CLAT).  

The h-CLAT examines the level of CD86 and CD54 expression on the surface of THP-1 cells using 
flow cytometry following a 24hours chemical exposure.  Five allergens (2,4-dinitrochlorobenzene, 
p-phenylenediamine, formaldehyde, cinnamic aldehyde and hexylcinnamic aldehyde) and three 
non-allergens (SLS, lactic acid and resorcinol) were evaluated.  We found all five allergens to be positive.  
For the non-allergens, SLS and lactic acid were negative but a false positive was obtained with resorcinol. 

Moreover, in order to evaluate the usefulness of h-CLAT, validation studies were done to confirm the 
reproducibility between laboratories in and outside Japan.  In these studies, we tested mainly the 
chemicals that had been already evaluated by LLNA.  Also, the same lot of THP-1 cells (from ATCC) and 
serum were used basically by all laboratories.  In these studies, most tested chemicals were correctly 
identified and a good reproducibility between laboratories was also obtained.  But the h-CLAT being a cell 
culture system, some water insoluble chemicals (e.g. hexylcinnamic aldehyde) were not correctly identified 
by some laboratories.  It is one of our next issues.  To further verify the usefulness of the h-CLAT, it is 
necessary to identify strengths and establish limitations of the assay by using various chemical groups. 
[References] 1. Ashikaga T. and Sakaguchi H., 2004.  Fragrance Journal 8, 108-111. 

2. Rousset, F. et al., 2002.  Contact Dermatitis 46 (s4), 6. 
3. Ryan C.A. et al., 2005.  ALTEX. 22 (Spl). 146. 
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S3-5 
Hapten-protein/peptide binding assay as a screening method for skin sensitiztaion 

 
Yosuke Nakamura 

 
Sumitomo Chemical, Co., Ltd. 

 
Introduction: Allergic contact dermatitis is a common occupational health hazard for workers handling a 
lot of chemicals. To protect the workers from this hazard, it is necessary to assess the skin sensitization 
potential of not only the final products but also the intermediates in a manufacturing process. But the 
number of them is so large that it is practically impossible to check the sensitization potential of all of them 
by using in vivo test. Furthermore, to use a lot of animals for the test is objectionable from the principle of 
animal welfare. Thus, it is important to develop the short-term alternative methods for evaluation of skin 
sensitizing potential of chemicals. 
 
Mechanism of skin sensitization and protein haptenation: The majority of the skin sensitizers bind 
covalently to proteins to provoke the immunologic reactions after penetrating into skin. The proteins 
consist of the amino acids and some amino acids  such as cystein (Cys) or lysine (Lys) have the 
nucleophilic properties. The amino acids with nucleophilic properties are known to be able to bind to 
halogenated compounds, aldehydes, unsaturated compounds, and so on.  From this concept, the 
protein/peptide binding assay is conducted as an alternative screening test for the sensitization test.        
 
Methods of protein/peptide binding assay: The proteins such as human serum albumin or globulin, 
peptides such as glutathione or synthetic peptides and amino acids such as Cys or Lys are used as a model 
protein. To detect the protein/peptide binding potential, the radio isotope labeled chemicals, 1H and 13C 
NMR, high performance liquid chromatography (HPLC) and mass spectrometry (MS) are often used as a 
detecting tool for peptide binding products. There are another methods to detect the remaining 
protein/peptide to estimate the binding potential.                
 
Case study: To evaluate the correlation between the peptide-binding assay and in vivo tests, 110 
chemicals including 77 sensitizers and 33 non-sensitizers are studied in our company. Our data show the 
peptide-binding assay by using LC-MS is a good alternative method as a screening test for the evaluation of 
the skin sensitization potential of chemicals. We would like to discuss about the limitation and future 
directions of the peptide-binding assay. 
 
S3-6 

Convenient in-silico Toxicity assessment via TOPKAT 
 

Takeshi Saito 
 

Accelrys KK. 
 

Estimating the potential effects of chemicals to human bodies or environment is considered as one of 
the most crucial step across the various industrial areas, in particularly drug discovery and new material 
development. Recent public interests of safety and ecology, and corporate pressure for reducing costs in 
drug discovery, emphasize the importance of the assessment in early stage of discovery processes. 

TOPKAT could be a solution to the concerns through providing convenient ADME-Tox estimation in 
desktop PC based on 2D structure of each chemicals. The high quality QSTR models implemented in 
TOPKAT quickly returns the various ADME-Tox estimated properties, and every models are 
cross-validated and highly reliable. The data source was extracted from strictly uniform assay data, hence 
the used experimental data is obtained from exactly same protocols. TOPKAT also includes OPS validation 
analysis systems, which indicates the reliability of estimation for each chemical structure. 

TOPKAT has high cost performance and provides an alternative for animal experiments. It is widely 
used among many government, pharmaceuticals/chemical companies not only in US but Japan. 
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S3-7 
Prediction for skin sensitization using Derek for Windows 

 
Hiroko Akiyama 

 
CTC Laboratory Systems Corporation, Life Science Technology Dept. 

 
Derek for Windows has been developed by Lhasa Limited in UK1), the program is a knowledge base 

system and predicts the toxicity of compounds from their structure2, 3). It makes qualitative toxicity 
predictions based on rules of substructure-toxicity relationships (STRs) including a number derived from 
many well-recognized sources, for example the Ashby STRs for genotoxicity. In the prediction result, the 
substructure expected to be responsible for the specific toxicity (i.e. Toxicophore) is highlighted in the 
query molecule, and the program provides literature references and supporting examples (chemicals which 
share the same toxicophore and have been shown to be active). The toxicophore with supporting comments 
(these include mechanistic rationale and factors that make activity more or less likely), literature references 
and examples is called an alert. In addition the knowledge base contains reasoning rules that describe 
species differences and the relationships between physico-chemical properties and toxicity. The alerts and 
reasoning rules in the knowledge base are disclosed to users. 317 toxicity alerts are included in Derek for 
Windows ver.8.0.1 (2004 Nov.). Genotoxicity (90 Alerts) is the endpoint with the greatest number, the 
second most alerts are skin sensitization (70 Alerts). These skin sensitization alerts have been created from 
public data and data donated by Lhasa members. Experimental data used to develop the skin sensitization 
alerts includes local lymph node assay and maximization test results from animals such as the guinea pig. 
With regard to Irritation, 34 alerts are registered.  

The initial phases of the development Derek for Windows skin sensitization knowledge base was the 
result of a collaborative project between Lhasa and Unilever in UK4). The skin sensitization alerts that 
resulted from the project were included in knowledge base and shared with Lhasa members worldwide 
(Derek for Windows users). In recent years, a new collaborative project with Unilever has resulted in 
refinements to the skin sensitization knowledge base in Derek for Windows. 

Lhasa plays an active role assessing how (Q)SAR methods can be validated and recognized as 
alternative method to animal test by regulating authorities. In concrete terms, Lhasa has contact with the 
Joint Research Council and a number of regulatory agencies and work to increase regulators awareness of 
(Q) SAR methods, in particular providing regulators with experience of analyzing predictions from Derek 
for Windows and other systems.  

Table 1 shows the predictions from Derek for Windows for the 8 common substances that will be used to 
compare several alternative methods during this symposium. Although one false positive prediction is 
found in non-sensitized substances, all prediction results are accurate the sensitized substances. It is 
concluded that these results reflect the tendency of Derek to avoid making false negative predictions. 
Table 1) Prediction results for 8 common substances by using Derek for Windows v.8.0.1 

 Sensitized substances Non-sensitized substances 
ID 1 2 3 4 5 6 7 8 

Derek + + + + + - + - 
ID: 1) Cinnamic aldehyde 2) 2,4-Dinitrochlorobenzene 3) α-Hexylcinnamic aldehyde 4) Formaldehyde 
5) p-Phenylenediamine 6) Lactic acid 7) Resorcinol 8) Sodium lauryl sulfate 
Derek: + = Skin sensitization Alert Hit , - = Skin sensitization Alert Not Hit 
 
References) 

1) URL: http://www.lhasalimited.org 
2) Judson, P. N., Marchant, C. A., Vessey, J. D. (2003). Using Argumentation for Absolute Reasoning 

about the Potential Toxicity of Chemicals. Journal of Chemical Information 
3) Judson, P. N.  Prediction of Toxicity Using DEREK for Windows (2002).  Journal of 

Toxicological Sciences, 27, 278.  Paper presented at the annual meeting of the Japanese 
Chemical Society, Nagoya, 18-20th June 2002. 

4) Barratt M. D., Basketter D. A., Chamberlain M., Admans G. D., Langowski J. J. (1994a). 
An expert system rulebase for identifying contact allergans. Toxicology In Vitro 8, 
837-839, 1053-1060 
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P-01 
Studies on the prediction of photochemical carcinogenesis induced by  

quinolone antimicrobial agents 
 

Kenji Inoue, Riichirou Yonezawa, Katsuaki Kubota 
 

Maruho Co., Ltd. Research Laboratories 
 
Objective- 
Itoh et al. reported that the photochemical clastogenic potential of 12 quinolone antimicrobial agents with 
or without light irradiation was assessed by in vitro chromosomal aberration test using cultured CHL cells1), 
and they also reported that the photomicronucleus induction potential of clinafloxacin, lomefloxacin and 
levofloxacin with light irradiation was assessed by in vivo skin photomicronucleus test using hairless 
mice2). Taken together, they concluded that these methods would be a useful tool for detecting 
photochemical carcinogenesis of chemicals, because the potential correlated with photochemical 
carcinogenesis of chemicals, clinafloxacin and lomefloxacin showing a strong in vitro photochemical 
clastgenicity caused significant increase in the micronucleus frequency. Thus, we made an attempt to 
establish the method for the prediction of photochemical carcinogenesis without both using animals and 
observation of chromosomal specimens. At first, we examined the phototoxic potential from a weak to 
strong in vitro photochemical clastgen, moxifloxacin, levofloxacin, lomefloxacin and clinafloxacin, using 
cultured Balb/3T3 clone A31 cells. 
 
Materials and Methods- 
Phototoxicity test, using cultured Balb/3T3 clone A31 cells, was conducted according to the OECD test 
guideline. IC50, PIF and MPE values were calculated by PHOTOTOX Ver.2.0. 
 
Results and Discussion- 
All of moxifloxacin, levofloxacin, lomefloxacin and clinafloxacin showed phototoxicity. Their phototoxic 
potencies were clinafloxacin > levofloxacin > lomefloxacin > moxifloxacin. However, the potencies of 
photochemical clastogenesis were reported that clinafloxacin > lomefloxacin > levofloxacin > 
moxifloxacin. Based on our findings, there were some differences between phototoxic potential and 
photochemical clastogenic potential. Now, we are planning to conduct other method for further 
clarification. 
 
References- 
1)Mutation Res.，517(1-2)，113-121(2002)，Itoh S. et al. 
2)Mutation Res.，520(1-2)，133-139(2002)，Itoh S. et al. 
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P-02 
Inter-laboratory Collaborative Study of Cell Transformation Assay for Tumor 

Promoters Using Bhas 42 cells by Non-genotoxic Carcinogen Study Group in Japan 
 

Kiyomi Ohmori 1), Makoto Umeda 2), Noriho Tanaka 2), Hiroki Takagi 3),Isao Yoshimura 4),  
Kiyoshi Sasaki2), Shin Asada 2), Ayako Sakai 5) , Masumi Asakura 7), Hiroshi Baba 8),  

Yuichi Fushiwaki 1), Shuichi Hamada 9), Nobuko Kitou 6), Tetsu Nakamura 10),  
Yoshiyuki Nakamura 11), Hidetoshi Oishi 12), Satoshi Sasaki 13), Sawako Shimada 14),  

Toshiyuki Tsuchiya 15), Yoshifumi Uno 8), Masataka Washizuka 16), Satoshi Yajima 13),  
Yasuhito Yamamoto 17), Eiji Yamamura 8), Tomoko Yatsushiro 10) 

 

1) Kanagawa Prefectural Institute of Public Health, 2) Food and Drug Safety Center, 3) Aventis Pharma Ltd., 
4) Tokyo University of Science, 5) National Institute of Health Sciences, 6) Toyama Chemical Co. Ltd., 7) 

Japan Bioassay Research Center, 8) Mitsubishi Pharma Corporation, 9) Mitsubishi Chemical Safety Institute 
Ltd., 10) Canon Inc., 11) Sugiyama Jogakuen University, 12) Dainippon Pharmaceutical Co. Ltd., 13) Takasago 

International Corporation, 14) Biosafety Research Center, Foods, Drugs and Pesticides, 15) Banyu 
Pharmaceutical Co. Ltd, 16) Zeria Pharmaceutical Co. Ltd., 17) LION Corporation 

 

【Objective】 
The Bhas promotion assay is a cell culture transformation assay designed as sensitive and economical 

method for the detecting tumor-promoting activities of chemicals [1]. In order to validate transferability 
and applicability of this assay, an inter-laboratory collaborative study was conducted with the participation 
of fourteen laboratories. 
【Results and Discussion】 

After confirmation that these laboratories could obtain positive results with tumor promoters 
12-O-tetradecanoylphorbol-13-acetate (TPA) and lithocholic acid (LCA), 12 chemicals were assayed under 
masked conditions. Each chemical was tested in four laboratories. For eight chemicals, all four laboratories 
obtained consistent results, and for two of the other four chemicals only one among the four laboratories 
showed inconsistent results. Thus, the rate of consistency was high. During the study, several issues were 
raised. Each issue was analyzed step-by-step and resulted in protocol revision of the original assay. Among 
these issues were the importance of careful maintenance of mother cultures and the adoption of test 
concentrations for toxic chemicals. In addition, it is suggested that there are three different types of 
chemicals showing positive promoting activity in the assay. Those designated as T-type induced extreme 
growth enhancement, and included TPA, mezerein, PDD and insulin. LCA and okadaic acid belonged to the 
L-type category in which transformed foci were induced at concentrations showing growth-inhibition. In 
contrast, progesterone, catechol and sodium saccharin (M-type) induced foci at concentrations with little to 
slight growth inhibition. The fact that different types of chemicals similarly induce transformed foci in the 
Bhas promotion assay may provide clues for elucidating mechanisms of tumor promotion. 
(This study was supported by a Grant-in-Aid from the Japan Chemical Industry Association) 
【Reference】 
[1] Ohmori et al. Mutation Res., 557(2), 191-202 (2004) 
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P-03 
Effects of polychlorinated biphenyls on cultured rat embryos 

 
Masaharu Akita1), Mari Kato1), Atsushi Yokoyama2 ), Koichi Haraguchi3 ),  

Nobuyuki Koga4) and Yukiaki Kuroda5) 

 

1)Kamakura Women’s University, 2)Kanagawa Life Science Research Laboratory, 3)Daiichi College of 
Pharmaceutical Science , 4)Nakamura Gakuen University and 5)National Institute of Genetics 

 
In the present study, we examined the embryonic toxicities of three polychlorinated biphenyls, CB52, 
CB118 and CB77, on cultured rat embryos. Rat embryos on day 11.5 of gestation (plug day = 0) were 
cultured for 48 hours. At 2 hours after the culture was started, CB52, CB118 and CB77 dissolved in DMSO 
were added to the medium at a concentration of 10 or 100 ppm. DMSO was added as a control vehicle. 
Heart rate of cultured rat embryos showed no change in all PCB-treated groups during 48 hours-culture.  
The exposure of 10 or 100 ppm of CB52 to rat embryos resulted in only slight kinky tail and edema. On the 
other hand, morphological abnomalities of maxilla, cleft lip and cacogenesis were observed in rat embryos 
exposed to 100 ppm of CB118. In CB77-treated groups, such morphological abnomalities were also 
observed at a concentration of 10 ppm, and severer at concentration of 100 ppm. These results suggested 
that CB52, CB118 and CB77 had the embryological toxicities which were dose-dependent with the order of 
CB77 > CB118 > CB52. 
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Effects of Kalesite (KS) used as a conjugated drug with environmental chemical on 
cultured rat embryos 

 
A. Yokoyama1), H. Yokoyama2), E. A. Johnston2), M. Akita3) and Yukiaki Kuroda4) 

 

1)Kanagawa Life-science Research, 2)Baltimore Environmental Science Research,  
3)Kamakura Women’s University and 4)National Institute of Genetics 

 
We have developed the screening system to detect detoxifying effects of kalesite (KS) on environmental 
chemicals by the use of rat whole embryo cultures. The advantage of whole embryo cultures is to examine 
the direct effects of kalesite on embryos and also to find the non-teratogenic activity (the metabolite of KS: 
KSM1) in the analog compound. As the testing agent, KS was used in the present study at concentrations of 
50, 100 and 500 µg/ml for the rat embryos cultured from day 11 to 13 gestations. 
In this whole embryo culture system, rat embryos explanted on day 11(plug day = 0) of gestation were 
cultured in vials(25ml) containing 5ml of rat serum in 95% O2  and 5% CO2 using improved rotator for 
48hrs. The whole groups of treated embryos with KS were not affected in the heart beat, the crown-rump 
length, the embryo weight and the embryonic total somites. Furthermore, the other hand, the malformation 
was not observed in the embryos cultured with KS. In these results, the upper safety dose of KS was 
suggested to be the 500ug/ml/embryo.   
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Novel protocol for evaluation of respiratory sensitizers:  

-Availability for chemical materials- 
 

Yamagishi Gaku1), Aoyama Kohji2), Idehara Kenji1), Uemori Takeshi1), Takeuchi Toru2),  
Yamashita Kunihiko1) 

 
1) Daicel Chemical Industries, Ltd. Analysis Service Center 

2)Dept Envir Med, Gradu Sch Med Dent Sci, Kagoshima Univ 
 
[[Objective] The sensitizing potential of a chemical materials includes cutaneous sensitization and 
respiratory sensitization. As procedure to evaluate the skin sensitizer, that to use guinea pig and laboratory 
mice were established. To evaluate the respiratory sensitizer, a research of the asthma model using guinea 
pig and a study of mouse cytokine profiling method were carried out1], but it was not established as a test 
method. We developed a new procedure last year to evaluate the respiratory sensitizer, using ovum albumin 
(OVA). The procedure is distinguished since a sample is administered directly in trachea in both induction 
and elicitation phases. We aimed to prove the respiratory sensitizing potential of trimellitic anhydride 
(TMA) directly to evaluate our new procedure.  
[Materials and methods] Seven-to-eleven week-old BALB/c female mice were used for the experiments. 
Each agent or control exposure group contained three mice per group. OVA and TMA were used as a 
positive control substance and an test substance respectively. OVA was dissolved in phosphate buffered 
saline (PBS) and TMA was dissolved in PBS or in olive oil/DMSO. The olive oil/DMSO contained 93.33% 
olive oil and 6.67% DMSO. Six administrated group were tested and mice were administrated the sample 
of 25μl once a day. A sample was administrated to the mice for three weeks, 5day per week, and three 
consecutive days for induction and elicitation respectively. The following test of the groups were 
administrated.① Induction 0.04 % OVA(in PBS) : Elicitation 0.2 % OVA(in PBS).② Induction 0.25 % 
TMA (in PBS) : Elicitation 1.0 % TMA (in PBS).③ Induction 0.5 % TMA (in PBS) : Elicitation 1.0 % 
TMA (in PBS).④ Induction 1.0 % TMA (in PBS) : Elicitation 1.0% TMA (in PBS as).⑤ Induction 0.5 % 
TMA (in Olive oil/DMSO) : Elicitation 0.5 % TMA (in Olive oil/DMSO).⑥The control group. Induction 
Olive oil/DMSO : Elicitation Olive oil/DMSO. The evaluation of formation of sensitization was carried out 
by observing the pulmonary histopathology (mainly, infiltration of eosinophils). 
[Result] In the administrated groups ①④ and⑤, infiltration of eosinophils in the lungs was confirmed. In 
particular, in groups ① and ④, infiltration of remarkable eosinophils was observed. In comparison with 
groups ① and ④, a slight infiltration was found in group ⑤. On the other hand, the infiltration of 
eosinophils was not observed in groups ②③ and ⑥. From these results, it was suggested that we could 
evaluate respiratory sensitizing potential of TMA by administering it in trachea directly. 
[Discussion] As for TMA, it is known that there is respiratory sensitizing potential from various reports. 
From these results, it was shown that we could cause induction and elicitation by administering TMA in 
trachea directly. And it was indicated that the new procedure was helpful in the evaluation of respiratory 
sensitizing potential of a chemical substance. On the other hand, it was suggested that there was the 
possibility that difference was produced in the evaluation of the results by the vehicle used. The change in 
trimellitic acid (TLMA) by hydrolysis when using PBS as a vehicle on TMA, caused as to think that the 
sensitizing ability of TMA was reduced. 
(1) M. Goutet et al. Toxicology and Applied Pharmacology 205 259-270, 2005 
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Novel protocol for evaluation of respiratory sensitizers: 

Quantitative evaluation 
 

Kohji Aoyama1), Gaku Yamagishi2), Kenji Idehara2), Takeshi Uemori2), Baohui Xu3),  
 Toru Takeuchi1), Kunihiko Yamashita2) 

 
1) Dept Environ, Gradu Sch Med Dent Sci, Kagoshima Univ  

  2) Daicel Chemical Industries, Ltd. Analysis Service Center 
   3) Dept Pathol, Sch Med, Stanford Univ 

 
[Objective]  
The prediction of chemical respiratory sensitivity is important for preventing allergic lung diseases. To 
assess respiratory sensitizers through more natural exposure routes in mouse models, we have previously 
reported the novel technical protocol by which allergic airway hypersensitivity to protein antigen, 
ovalbumin, was provoked for intratracheal sensitization and subsequent challenge. This study was thus 
aimed at validating this technique for evaluating allergic airway hypersensitivity to chemical respiratory 
sensitizers and their dose-dependence. 
[Materials and Methods]  
Female BALB/c mice (6 wks old) were used in all experiments. Two respiratory sensitizers 
(toluene diisocyanate (TDI) and trimellitic anhydride (TMA)) and one contact sensitizer 
(dinitrochlorobenzene (DNCB)) were chosen as testing substances. We sensitized and 
subsequently challenged mice by intratracheal installation of 25l testing substances using a 
microsyringe and a particular scope. In brief, the chemicals were given intratracheally to mice 
for 3 wks, 5 days a week. The concentrations used for sensitization were: 0.01%, 0.05%, and 
0.1% in olive oil for TDI; 0.05%, 0.1%, 0.25%, and 0.5% in 6.75% DMSO/olive oil for 
TMA; 0.125%, 0.25%, and 0.5% in DMSO for DNCB. Each vehicle was given intratracheally 
to control mice.  On day 3 following the last sensitization, mice were challenged for 3 
consecutive days with 0.05% TDI, 0.5% TMA or vehicle alone. After 48 hr, mice were 
sacrificed. Allergic inflammation in lung was mainly confirmed by H&E staining of lung 
frozen sections and by Congo red staining of eosinophils (1 & 2). 
[Results and Discussion]  
We used lung histology to evaluate allergic airway hypersensitivity in the lung of sensitized mice when 
subsequently challenged intratracheally with respiratory or skin sensitizers at given doses. In the lung 
sections of mice which were sensitized with 0.05% or 0.1 % TDI and sequentially challenged with 0.05% 
TDI, we observed substantial peribronchial and perivascular infiltrations of both lymphocytes and 
eosinophils. Similar findings were seen in the lung of mice which were sensitized by 0.25% or 0.5% TMA 
and subsequently challenged by 0.5% TMA. No obvious inflammation was found in the lung of mice 
sensitized with 0.01% TDI, 0.05% or 0.1% TMA, or vehicle when challenged with TDI, TMA or vehicle. 
In contrast, no inflammation was seen in the lung of mice received intratracheal sensitization and challenge 
with DNCB. These findings indicate that pulmonary inflammation provoked by TDI and TMA is 
characterized by allergic airway hypersensitivity and depends on sensitizing dose. Thus, our protocol 
enables us to not only provoke allergic airway hypersensitivity to simple chemical sensitizers but also to 
predict sensitizing potential quantitatively in mouse model.  
[References]   
1. Grouls V and Helpap B. Stain Technology 56: 323-325, 1981  
2. Friend DS et al. J Immunology 165: 344-352, 2000 
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Results of a Japanese ring study of a Human Cell Line Activation Test (h-CLAT) 

for predicting skin sensitization potential (1st report) 
 

Ashikaga, Takao1), Sakaguchi, Hitoshi2), Okamoto, Kenji3), Mizuno, Makoto4), Yamada, Takaaki5), 
Yoshida, Mayumi6), Sato, Jun7), Kodama, Tatsuji7), Ohta, Naoko6), Hasegawa, Seiji5),  

Okamoto, Yuko4), Kuwahara, Hirofumi3), Kosaka, Nanae2) , Sono, Sakiko1), Ohno, Yasuo8) 

 
1) Shiseido Co., Ltd., 2) Kao Corporation, 3) Kanebo Cosmetic Inc., 4) KOSE Corporation, 5) Nippon 
Menard Cosmetic Co., Ltd., 6) POLA CHEMICAL INDUSTORIES, INC., 7) LION CORPORATION,  

8) National Institute of Health Sciences 
 
 
Objective- 
It has been reported that the human monocytic leukemia cell line, THP-1, which shows enhanced CD86 
and/or CD54 expression when treated with allergens, can be used as an in vitro skin sensitization test. The 
human Cell Line Activation Test (h-CLAT), which has been developed in Japan, is an in vitro method based 
on the changes in THP-1. The aim of this study is to confirm the transferability and reproducibility of the 
h-CLAT protocol. 
Materials and Methods- 
As a first trial, two well-known allergens (dinitrochlorobenzene (DNCB) and nickel sulfate (Ni)) and one 
non-allergen (sodium lauryl sulfate (SLS)) were evaluated. Eight doses of each chemical were set with 
serial 1.2-fold dilutions, based on the CV75, which is the concentration giving 75% cell viability. Three 
independent experiments were performed for each chemical.   
Results and Discussion- 
DNCB and Ni augmented expression of both CD86 and CD54 at four or more concentrations in all 
laboratories. On the other hand, SLS did not enhance either CD86 or CD54 expression at any concentration 
in any laboratory. Therefore, the protocol of the h-CLAT is easy to transfer and inter-laboratory 
reproducibility is basically good. However, some minor differences in dose-response relationship were 
observed between some laboratories. These differences were observed when there were differences in cell 
viability at the same concentrations between experiments, and may have been due to a lack of adequate 
control of culture conditions. Tight control of cell culture was thought to be important for improvement of 
reproducibility. To check the conditions, one dose of DNCB (5 g/mL) will be set as a positive control in 
the following experiments. Though there were some differences, all laboratories correctly identified the two 
allergens as positive chemicals and the non-allergen as a negative one. This study was supported by the 
Grant-in-aid of MHLW. 
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Study on optimization of in vitro sensitization assay using THP-1cells 

 
Sakiko Sono, Kasturako Yoneyama, Takao Ashikaga, Hiroshi Itagaki 

 
Shiseido Safety and Analytical Research Center 

 
Objective- 
The expression of CD86/54 in THP-1 cells was examined under various conditions, with the aim of 
improving the sensitivity of the in vitro assay. The evaluated conditions were pre-culture conditions, use of 
cytokine in pre-culture, and choice of fluorescent antibody. 
Materials and Methods- 
1) Pre-culture conditions 
The THP-1 cells were pre-cultured from starting concentrations of 0.1, 0.2, and 0.3x106 cells/mL for 24, 48 
and 72 h, respectively, then DNCB was applied. After 24 h, cells were stained with anti-CD86 or anti-CD54 
antibody and examined by flow cytometry. 
2) Pre-culture with cytokine 
THP-1 cells were treated with cytokine [IL-4 or GM-CSF] for 24 h, then one of six chemicals [DNCB, SLS, 
2-MBT, K2Cr2O7, propyl gallate and isoeugenol] was applied. After 24 h, cells were stained with antibody, 
and examined by flow cytometry. 
3) Fluorescent of antibody 
THP-1 cells were treated with one of nine chemicals [DNCB, pPD, NiSO4, 2-MBT, (NH4)2PtCl4, CoSO4, 
SLS, Tween 80 and DMSO]. After 24 h, cells were stained with FITC-labeled antibody or PE-labeled 
antibody, and examined by flow cytometry. PI or 7-AAD was used for cell cytotoxicity assay. 
Results and Discussion- 
1) Cells cultured for 24 h and cells grown from high-density pre-culture (0.3x106 cells/mL) did not respond 
well to DNCB. The cells cultured for 48 or 72 h and started from a density of 0.1x106 cells/mL responded 
more strongly than those cultured under other conditions. Therefore, it was suggested that it was 
appropriate to start the pre-culture at 0.1x106 cells/mL, and to expose cells to test samples after 48 or 72 h. 
2) Treatment with IL-4 did not increase the expression of CD86/54 in response to DNCB. Treatment of 
GM-CSF did increase the expression in response to DNCB, but not that in response to other sensitizers and 
non-sensitizers clearly 
3) When PE-labeled antibody was used, most sensitizers increased the expression of CD86/54 in THP-1 
cells, though non-sensitizers, except Tween 80, did not. Therefore, it was suggested that the use of 
PE-labeled antibody could improve the sensitivity of the assay. 
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Evaluation of changes of cell surface thiols as a new biomarker for in vitro sensitization 

(I): The accuracy of in vitro assay vs. in vivo assay 
 

Mie Suzuki1), Morihiko Hirota1), Shigenobu Hagino1), Hiroshi Itagaki1), 
Setsuya Aiba2) 

1) Shiseido Safety and Analytical Research Center, 
2) Department Dermatology, Tohoku University Graduate School of Medicine 

 
Objective 
Evaluation of the skin sensitization potential of ingredients is an important part of the development of 
cosmetics, but it is difficult to develop in vitro skin sensitization assays. It is known that in the induction 
phase of skin sensitization, antigen-presenting cells (APC), including dendric cells (DC), migrate into 
lymph nodes and present antigens to T cells after having been activated by haptens. Furthermore, the 
activation is accompanied by the augmentation of CD86 expression, following intracellular redox 
imbalance and phosphorylation of p38 as upstream signals. We hypothesized that a change of cell-surface 
thiols might be one of the triggers of intracellular signal transduction pathways, such as p38 MAPK 
signaling, and therefore, we evaluated the change of cell-surface thiols as a candidate biomarker for an in 
vitro sensitization test.  
Materials and Method  
THP-1 cells (monocytic leukemia) were treated with chemicals for 2 hr, then incubated with a 
nonpermeable thiol-reactive compound, Alexa fluor 488 C5 maleimide (AFM), or anti-Phospho-p38 
MAPK after fixation and permeabilization. The cells were then washed and analyzed by flow cytometry. 
Dose setting of chemicals were determined based on the 50%-inhibitory concentration (IC50) values 
obtained by MTT assay. 
Results and Discussion 
In this study, we evaluated about 20 samples, including allergens (e.g., DNCB, propyl gallate) and 
non-allergens (e.g., SDS, methyl salicylate). Most allergens tested in this study caused a decrease of 
cell-surface thiols at concentrations in the 50% - 100% cell viability range, while most non-sensitizers did 
not. DNCB, but not SDS, induced phosphorylation of p38 MAPK. These results suggest that the change of 
cell-surface thiols may be useful as a biomarker for an in vitro sensitization assay with low false-positives. 
  
References 
1)  Aiba et al., J. Invest. Dermatol., 120:390-399, 2003 
2)   Mizuashi et al., J. Invest. Dermatol., 124:579-586, 2005 
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Evaluation of changes of cell surface thiols as a new biomarker for in vitro sensitization 

assay (II): the comparison between cell lines. 
 

Morihiko Hirota1), Mie Suzuki1), Shigenobu Hagino1), Hiroshi Itagaki1), Setsuya Aiba2) 

 

1) Shiseido Safety and Analytical Research Center 
2) Department Dermatology, Tohoku University Graduate School of Medicine 

 
Objective- 
In the process of allergic contact dermatitis, dendritic cells(DCs) including Langerhans cells, which have 
potent antigen-presenting function, play crucial rules in the induction phase of skin sensitization. For 
predicting the sensitization potential of chemical in vitro, it is one of useful steps to detect the activation of 
antigen-presenting cells including DCs by haptens. Now, we take interest in the changes of cell surface 
thiols by haptens as one of triggers of the activation of DCs and its possibility as a biomarker for in vitro 
sensitization test. In this study, we evaluated 3 cell lines for selecting of indicator cell as replacement of 
DCs that is difficult to prepare for routine use. 
Materials and Methods- 
U-937（histiocytic lymphoma cell line）, KG-1（myelogenous leukemia cell line） and THP-1（monocytic 
leukemia cell line）  were treated by chemicals for 2 h. Cells were washed and incubated with 
nonpermerable thiol reactive compound Alexa flour C5 maleimide (AFM) for 30 min. After having been 
washed again, cells were analyzed by flow cytometry. 
Results and Discussion- 
 In most cases, the cell surface thiols on U-937 and KG-1 decreased after treatment with the allergens. But 
some seisitizers did not change the cell surface thiols or increase them. In KG-1, 2 sensitiziers (DPCP and 
Mn) and non-sensitizer (SDS) increase the cell surface thiols significantly. When the significant decrease of 
cell surface thiols were applied as tentative criterion, the accuracy of in vitro assay using THP-1 vs. in vivo 
assay was a little better than that of in vitro assay using U-937 or KG-1. These results suggest THP-1 cells 
are good indicator cell lines for in vitro sensitization assay using the changes of cell surface thiols as a 
biomarker. 
References- 
1) Aiba et al., J. Invest. Dermatol., 120:390-399, 2003 
2) Mizuashi et al., J. Invest. Dermatol., 124:579-586, 2005 
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The cross-link between the reduced cell surface thiols and the oxidized GSH/GSSG ratio 

in monocyte-derived dendritic cells treated with haptens 
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Objective 
Although several previous studies suggest a crucial role of p38 MAPK in the activation of 
monocyte-derived dendritic cells (MoDCs) by contact sensitizers 1), the upstream signals of p38 MAPK 
remain undetermined. Recently, we have demonstrated that the imbalanced ratio of the oxidized (GSSG) 
vs. reduced (GSH) form (GSH/GSSG) of cellular glutathione plays a crucial role in triggering DC 
maturation by sensitizers, depending on the activation of p38 MAPK 2). This observation raises the next 
question how the imbalance of the intracellular GSH/GSSG ratio is induced by sensitizers. Filomeni et al  
(Filomeni et al. 2003) have  reported that treatment with exogenous nonpermeable GSSG, which results in 
a significant decrease of exofacial cell membrane thiol groups and an intracellular decrement of the GSH 
content, phosphorylates p38 MAPK. Therefore, we examined the effects of several sensitizers and irritants 
on the exofacial cell membrane thiol groups of MoDCs. 
Materials and Method  
MoDCs were obtained by treating human peripheral blood monocytes with GM-CSF and IL-4. These 
MoDCs were treated with dinitrochlorobenzene (DNCB), NiSO4, formaldehyde, and SLS for 2 hr, then 
incubated with a nonpermeable thiol-reactive compound, Alexa fluor 488 C5 maleimide (AFM), or 
anti-phospho-p38 MAPK after fixation and permeabilization. The cells were then washed and analyzed by 
flow cytometry.  
Results and Discussion 
Consistent with our previous report, DNCB, NiSO4, and formaldehyde significantly reduced cell-surface 
thiols at non-toxic concentrations while SLS did not. Parallel with the decreased cell-surface thiols, these 
three sensitizers phosphorylated p38 MAPK in MoDCs. These data suggest the cross-link between the 
intracellular redox balance and the cell-surface thiol groups and that between the activation of p38 MAPK 
and the intracellular or cell surface redox imbalance.  
References 
1) Aiba et al., J. Invest. Dermatol., 120:390-399, 2003 
2) Mizuashi et al., J. Invest. Dermatol., 124:579-586, 2005 
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Development of a peptide binding assay for predicting contact dermatitis. 

 
Hoya M., Kanda K., Kouzuki H., Hagino S. and Itagaki H. 

 
Shiseido Safety and Analytical Research Center 

 
Objective- 
Evaluation of the skin sensitization potential of ingredients is an important part of the development of 
cosmetics. Recently, the development of in vitro sensitization tests has been further inspired by the 7th 
amendment of the EU Cosmetics Directive. 
The majority of allergic contact dermatitis is caused by low molecular weight compounds (<1000 g/mol). 
Such molecules are termed haptens. In the induction phase of skin sensitization, a hapten needs to penetrate 
through the skin barrier, bind to a macromolecule, such as a protein or a peptide in the skin, be incorporated 
by antigen-presenting cells such as Langerhans cell and then be processed to a form that can be recognized 
by T cells. Therefore, reactivity with proteins or peptides, which is prerequisite for the induction of allergy, 
may be used to screen for the allergic potential of chemicals.  
In this study, two characteristic hexapeptides containing a cysteine residue or a histidine residue, which are 
known to capable of binding with haptens, were used as carriers. The binding capacities of test chemicals to 
these peptides were detected by using high-performance liquid chromatography (HPLC). The obtained data 
were compared with in vivo sensitization data. 
Materials and Methods- 
Amyloid P hexapeptide (APH(C), H-FTLCFR-NH2)

1) and the peptide containing histidine in place of 
cysteine (APH(H), H-FTLHFR-NH2) were used as carrier peptides. Eighteen sensitizers and 10 
nonsensitizers were selected as test chemicals. Each peptide was mixed with a test chemical and incubated 
at 37 ℃ for 24 h. The reaction mixture was analyzed by HPLC and the appearance of new peaks was 
assessed as indicator of reactivity with carrier peptides. 
Results and Discussion- 
New peaks were observed when some test materials were mixed with carrier peptides. The new peak of 
APH(C) with DNCB was confirmed to be a hapten-carrier conjugate by liquid chromatography-mass 
spectrometry. 
Among 18 sensitizers, 11 bound to APH(C), 7 bound to APH(H) and 12 reacted with at least one of the two 
peptides. Among 10 nonsensitizers, 9 did not bind to APH(C), 9 did not bind to APH(H) and 9 did not react 
with at least one of the two peptides. Accuracy, sensitivity, specificity, positive predictivity and negative 
predictivity were 75%, 67%, 90%, 92% and 60%, respectively. The results suggest that the peptide binding 
assay might be a useful screening method for predicting the sensitizing ability of chemicals. 
References- 
1) Ashikaga T. et al., AATEX, 7(1), 30-36, 2000 
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Skin sensitization test with human monocytic leukemia cell line in fragrances 

 
Yoshikazu Naoe, Makoto Mizuno, Noriyasu Imai, Miki Nakanishi, Kei Kusai, Yuko Okamoto 

 
KOSÉ Corporation Fundamental Research Center 

 
Objective- 

To evaluate the ability of skin sensitization, animal model tests such as the Guinea Pig Maximization 
Test have been employed. Recently, Local Lymph Node Assay (LLNA), which is one of the alternative 
methods of ex vivo animal experiments, has been established from the view of animal welfare, and it is 
adopted in OECD guideline. In addition, a new method using human monocytic leukemia cell line (THP-1), 
which is called human Cell Line Activation Test (h-CLAT), is developed as an in vitro sensitization assay 
system.1)-4) 

We report the usefulness of in vitro sensitization assay using THP-1 to evaluate the sensitization ability 
of several fragrances which are generally known to induce skin sensitization. 
Materials and Methods- 

Sensitization materials such as Cinnamic aldehyde and Hydroxycitronellal, and non-sensitization 
materials were prepared with proper concentrations between 6 to 10 grades. Then THP-1 was cultured in 
the presence of test materials for 24 hours. Finally the phenotypic changes (Relative Fluorescence 
Intensity ; RFI) in CD86 and CD54, which are molecules to provide co-stimulatory signals, were measured 
by double labeling with anti-CD86-PE and anti-CD54-FITC monoclonal antibodies using flow cytometry. 
Results and Discussion- 

The value of RFI in CD86 was maximum when the cell viability was over 80 % in most fragrances in 
this experiment. We settled a criterion for this maximum value, and estimated the sensitization ability of 
materials whether they were over the value of criterion or not. The fragrances examined in this experiment 
showed high accuracy. Therefore, it is suggested that this test method would be useful to estimate the 
sensitization ability of fragrances. 
References- 
1) Ashikaga T. et al., Fragrance Journal, 33(2), 36-42 (2005) 
2) Ashikaga T., Sakaguchi H., Fragrance Journal, 32(8), 108-111 (2004) 
3) Ashikaga T. et al., Toxycology in Vitro, 16, 711-716 (2002) 
4) Yoshida Y. et al., Toxycology in Vitro, 17, 221-228 (2003) 
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P-14 
The response pattern of THP-1 cells to allergens and mechanisms of allergen-induced 

THP-1 cell activation 
 

Masaaki Miyazawa, Yuichi Ito, Nanae Kosaka, Hitoshi Sakaguchi, Hiroyuki Suzuki 
 

Kao Corporation, Safety and Microbial Control Research Center 
 
Objective- 

We have developed an in vitro predictive method for assessing skin sensitization potential using 
THP-1 cells, human acute monocytic leukemia cell line. Exposure to a number of allergens has been shown 
to enhance cell surface expression of CD86 and CD54, which are critical molecules known to play a role 
when Langerhans cells effectively present antigen to naive T cells. The aim of our present study was to 
further address phenotypic alterations and cytokine production in THP-1 cells when treated with allergens. 
Moreover, we investigated the effect of TNF-alpha upon allergen-induced THP-1 cell activation. 
Materials and Methods- 

Cell surface expression of CD86/CD54/CD40/CD83/CD58/CD1a on THP-1 cells was measured using 
flow cytometry following a 24h exposure to two known allergens, DNCB and Ni, and a non-allergen, SLS. 
Also, ELISA was used to measure levels of TNF-alpha/IL-8/IL-6 in the supernatant. Next, the effect of 
recombinant human TNF-alpha (rhTNF-alpha) on alteration of cell surface markers and IL-8 production 
was investigated. Furthermore, we examined the effect of neutralization of TNF-alpha on cell surface 
marker expression and IL-8 production on THP-1 cells following pre-incubation with an anti-TNF-alpha 
before treatment with DNCB and Ni. 
Results and Discussion- 

Exposure to DNCB and Ni induced significant augmentation of TNF-alpha/IL-8 production as well as 
CD86/CD54/CD40/CD83 expression. Kinetic studies revealed that TNF-alpha release occured 3h after of 
DNCB and Ni stimulation. On the contrary, SLS did not change any analyzed markers. While rhTNF-alpha 
augmented CD54/CD40/CD83 expression and IL-8 release in a dose-dependent manner, rhTNF-alpha did 
not markedly increase CD86 expression. Furthermore, following pre-incubation with an anti-TNF-alpha, 
neutralization of TNF-alpha activity strongly inhibited CD54/CD40/CD83 expression and IL-8 production 
induced by DNCB and Ni. 

These data demonstrated that the response pattern of THP-1 cells to allergens might emulate 
allergen-induced maturation process of Langerhans cells in many ways. Moreover, it was suggested that the 
autocrine effect of TNF-alpha, induced after a short allergen stimulation period, plays an essential role on 
the up-regulation of cell surface marker expression and IL-8 production in THP-1 cells. 
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P-15 
Role of mitogen-activated protein kinase in CD86/CD54 expression induced by 

contact sensitizers on THP-1 cells 
 

Yuichi Ito, Masaaki Miyazawa, Yukiko Yoshida, Nanae Kosaka, Hitoshi Sakaguchi,  
Hiroyuki Suzuki 

 
Kao Corporation, Safety and Microbial Control Research Center 

 
[Objective] 

We have previously shown that THP-1 cells, human acute monocytic leukemia cell line, can 
discriminate allergens and irritants by measuring surface molecule expression of CD86 and CD54. 
Recently it was reported that p38 mitogen-activated protein kinase (MAPK) plays an important role in the 
up-regulation of surface molecules, CD86, CD83 and HLA-DR, on human monocyte derived dendritic 
cells (MoDCs) when induced by allergens. The aim of this study was to confirm the role of three MAPKs 
[p38MAPK, extracellular signal-regulated kinase (ERK), and c-jun N-terminal kinase (JNK)] in the 
CD86/CD54 expression on THP-1 cells following exposure to allergens. 
[Materials and Methods] 

We examined the phosphorylation of MAPK on THP-1 cells treated for one-hour with known 
allergens, dinitrochlorobenzene (DNCB) and nickel sulfate (Ni), and a non-allergen, sodium lauryl sulfate 
(SLS), using Western blot analysis. The expression of CD86/CD54 on THP-1 cells was also examined after 
a 24-hour exposure to DNCB and Ni with or without several MAPK inhibitors using flow cytometric 
analysis. 
[Results and Discussion] 

DNCB and Ni induced the phosphorylation of p38 MAPK, ERK and JNK in a dose dependent manner 
while SLS did not induce the MAPK phosphorylation. Both specific inhibitors for p38 MAPK pathway 
(SKF86002 and SB203580) and ERK pathway (PD98059) suppressed the augmentation of CD86 
expression induced by DNCB and NiSO4. For CD54 expression, SKF86002 and PD98059 suppressed the 
augmentation of CD54 expression induced by DNCB while both PD98059 and the specific inhibitor for 
JNK pathway (JNK INHIBITOR II) suppressed CD expression induced by Ni. These results suggest 
MAPK pathways may be involved in the augmentation of CD86/CD54 expression induced by allergens on 
THP-1 cells. It seems that the p38 MAPK plays a role in CD86 expression on THP-1 cells like in MoDCs. 
[References]  
1) Yoshida,Y., et al. (2003): Toxicol. In Vitro,17:221-228  
2) Arrighi, JF., et al. (2001): J. Immunol., 166:3837-3845 
3) Aiba S., et al. (2003): J. Invest. Dermatol., 120:390-399 
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P-16 
Investigation of co-stimulatory molecules expression and cytokines production in THP-1 

human monocyte cell line treated with skin sensitizers 
 

Makoto Mizuno, Noriyasu Imai, Miki Nakanishi, Yoshikazu Naoe, Kei Kusai and Yuko Okamoto 
 

KOSE Corporation Fundamental Research Center 
 
Objective- 

Dendritic cells (DCs) play a critical role in the induction phase of sensitization by presenting antigens. It 
has been demonstrated that the application of chemical hapten to DCs induces the production of some 
inflammatory cytokines and up-regulates the expression of class II major histocompatibility complex 
(MHC class II) and co-stimulatory molecules. Therefore, DCs have been used for the development of in 
vitro sensitization test method. 

Recently, various methods using human monocytic cell lines as a substitute for DCs have been 
progressed. (1), (2) 

In this study, we cultivated THP-1, a human monocyte cell line, with skin sensitizers or non-sensitizers, 
and evaluated the production of cytokines and the expression of co-stimulatory molecules on THP-1 to 
develop in vitro skin sensitization test method. 
 
Materials and Methods- 

THP-1 cells were cultivated with chemicals for 24hr. The culture supernatants were collected and the 
production of cytokines was measured by ELISA. The expression of CD86 and CD54 on THP-1 was 
measured by flow cytometry. 
 
Results and Discussion- 

Our results indicated that treatment with sensitizers such as 2,4-dinitrochlorobenzene or nickel sulfate, 
but not non-sensitizers, induces the production of TNF-� and up-regulates the expression of CD86 and 
CD54. This study suggests that measuring cytokine production and co-stimulatory molecule expression on 
THP-1 is an useful in vitro method to predict skin sensitization potential of chemicals. 
 
References- 
(1) T. Ashikaga et al.  Toxicology in Vitro 16, 711-716 (2002)  
(2) Y. Yoshida et al.  Toxicology in Vitro 17, 221-228 (2003) 
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P-17 
Evaluation of Drug-metabolizing Capacities of Cell Lines Using for Alternative Tests 

 － with Special Reference to Alterenative Sensitization Test 
 

Takemi Yoshida1), Takashi Ashino1), Makie Ishikawa1), Masaaki Mori2), Shigenobu Hagino2),  
Hiroshi Itagaki2), Satoshi Numazawa1) 

 

1) Dept. Biochem. Toxicol., Sch. Pharmaceut. Sci., Showa University 
2) Shiseido Safety and Analytical Research Center 

 
Various alternative methods using established cell lines have been developed for safety assessment 

instead of in vivo whole animal toxicity tests, and assessed their availability to some extent. Toxicity of 
chemicals have been determined by their ADME, namely their biological fates. Many chemicals have been 
shown to activate metabolically to active  metabolites, by which lead to bind with endogenous substances 
and produce genotoxicity, allergic and sensitizing effects and so on. For these reasons, it will be necessary 
to evaluate drug-metabolizing capacity of cell lines which have been considered to use as alternative 
methods, such as sensitization test. In this study, we determined and compared drug-metabolizing 
capacities of liver and skin. Additionally, we also determined drug-metabolizing capacities of THP-1 and 
U937 cells, which have been employed in alternative sensitization test, and compared their abilities to that 
of primary cultured hepatocytes. We also determined stress response of NHEK cells derived from human 
skin. 
Materials and Methods- Male Wistar strain rats, Hartley guinea pigs and Balb/c mice were used. THP-1, 
U937 and NEHK cells were donated from Shiseido Safety and Analytical Center. The determinations of 
P450 enzyme activities were carried out according to the published methods. Northern and Western Blots 
were also carried out with the published methods. Human hepatocytes were purchased from HAB 
Research Organization. 
Results and Discussion- There were remarkable differences in drug-metabolizing activities. Namely, skin 
had undetectable level of cytochrome P450(CYP) content, but showed very low pentoxyresorfin 
dealkylation activity, which represents CYP2B enzyme. In contrast, skin showed DT-diaphorase activity 
comparable to liver. DT-diaphorase activity in the skin was higher in guinea pigs that rats and mice so far 
examined. Both THP-1 and U937 cells had very low drug-metabolizing activity compared with primary 
cultured hepatocytes; the activity was about 1/several thousands. But, they had DT-diaphorase activity to 
some extent. However, the significance of the detected enzyme activity in these cells remains to be 
determined. Therefore, it should be taken into consideration of the extremely low levels of 
drug-metabolizing capacities of these cells when used as an alternative method. We could not detect P450 
expression in NHEK cells; however, it was cleared that the cells significantly produced various stress 
responsive gene expressions in response to some chemicals. Human primary hepatocytes responded well to 
chemical stressors. Several human hepatic microsomal P450 and HO-1levels were also measured. 
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P-18 
Construction of three-dimensional human skin model consisting of dendritic cells, 

keratinocytes and fibroblasts 
 

Tadashi Uchino, Hiroshi Tokunaga 
 

Division of Environmental Chemistry, National Institute of Health Sciences 
 

Objective- Recently, for study of alternative animal testing of immune-sensitizing compounds, human 
normal dendrite cells were used. 

However, these models did not have so keratinocytes that those models have some problems that those 
models induced immunoreactions with much less amount of immune-sensitizing compounds than real 
human skin and those models were difficult to apply for water-insoluble samples such as creams.  

The aim of this study is to construct the three–dimensional human skin model consisting of three 
different cells dendritic cells, keratinocytes and fibroblasts and to apply for this model for alternative 
animal testing of immune-sensitizing compounds.  

Materials and Methods- Normal human skin fibroblasts (NHSF46) were seeded in the 
collagen gel and cultured for 7 days. After incubation, the normal human dendrite cell 
(NHDC) seeded in collagen gel were put into the glass ring on the collagen gel including 
NHSF46. Next, human epidermoid carcinoma (A431) were seeded in the glass ring. After 
2-day incubation, surface of the KDF-Skin exposed in air and cultured for 13 days. And then 
immune-sensitizing or non- sensitizing compounds were exposed for 1 h. After 24-hour 
incubation, 10% formaline was added on KDF-Skin and then it was stained with hematoxylin 
and eosin (HE) and CD86. The release of IL-1α, IL-2 and IL-4 were measured by the method 
of surface plasmon resonance..Results and Discussion-Checking the histological cross-section 
of the KDF-Skin, we stained KDF-Skin with HE. After 7-day incubation the keratinocytes 
layer was increased and then 11-day incubation the homy layer was initially observed. And 
then we stained the skin model with CD86, after 7-day incubation immunoreaction was 
induced and was still observed after 14-day incubation, but after 20-day incubation, 
immunoreaction was slightly inhibited and then 21-day incubation, that was clearly 
inhibited.  

Due to 1 mmol/L dinitrochlorobenzen (DNCB), 5 mmol/L NiSO4, 1 mmol/L Compound 48/80 and 
0.5 mmol/L dinitrofluorobenzen (DNFB), the KDF-Skin significantly released IL-1α, IL-2 and IL- 4 and 
significantly expressed CD86. On the other hand, SDS was not induced IL-1α, IL-2 and IL- 4 release and 
expression of CD86. 

These results suggest that the KDF-Skin should be able to apply for studying the 
alternative animal testing of immune-sensitizing compounds incubation for from 11 to 19 
days. 
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P-19 
Reproducibility of human 3-dimensional cultured epidermal model  

(LabCyte EPI-MODEL) for an alternative to animal testing 
 

Kubo Kentaro, Kuchiike Daisuke, Shigeta Tomomi, Hamajima Fumiyasu, Katoh Masakazu 
 

Japan Tissue Engineering Co., Ltd. 
 

Objective- 
A variety of human skin equivalent has been developed for alternative materials of animal studies to skin 
irritant test, percutaneous absorption test, and other skin related studies. A human 3-dimensional cultured 
epidermal model, LabCyte EPI-MODEL, containing normal human keratinocytes cultured to form a 
stratified epidermis has been sold by Japan Tissue Engineering Co., Ltd. since April, 2005. This model is 
produced on strict quality control process standardized by high techniques of cultured epidermis for clinical 
use. A model must be reproducible within intra-lot and inter-lot because users need to be assured that it will 
provide consistent and high quality data in the above-mentioned test. The aim of this study was to evaluate 
a reproducibility of continuous lots of LabCyte, on the basis of quality control test involved morphological 
evaluation and tissue viability using MTT assay. 
Materials and Methods- 
Morphological evaluation: A paraffin section of LabCyte (n=1) was prepared and stained with hematoxylin 
and eosin for light microscopic examination. 
MTT assay: The viability of the cells in LabCyte without any treatment (negative group; n=8 to 12) and 
with cytotoxic treatment (positive group; n=2) was measured using MTT assay to evaluate a variability 
within intra-lot and inter-lot. As a positive group, the surface of LabCyte was exposed to 100μl of 1% SLS 
solution for 0.5 to 1 hr at 37℃ in 5% CO2 (n=2). Using MTT assay, the exposure time needed to reduce 
the viability to 50% (ET50) was determined. 
Results- 
Morphological evaluation: All lots of LabCyte were composed all major epidermal layer including stratum 
basal, stratum spinosum, stratum granulosum, and stratum corneum. Each layer kept the characteristics in 
native skin histologically. The thickness of stratum corneum was 80 to 100μm. 
MTT assay: The average absorbance of negative group was 1.06, and the coefficient of variation (C.V.) has 
averaged 13.3±5.03%. The ET50 values have ranged from 0.4 to 1.0 hour (average: 0.7±0.2 hour).  
Conclusion- 

The measurements of MTT viability showed a relatively low intra- and inter-variability in continuous 
lots of LabCyte EPI-MODEL. LabCyte EPI-MODEL was suited to evaluate cytotoxicity as an alternative 
to skin irritation testing and apply to other related skin studies. 
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P-20 
The morphological and functional study of human 3-dimensional  

cultured epidermal model (LabCyte EPI-MODEL) 
–Evaluation of proliferation, differentiation and secreted cytokines– 

 
Hamajima Fumiyasu, Kubo Kentaro, Katoh Masakazu, Hata Ken-ichiro 

 
Japan Tissue Engineering Co., Ltd. 

 
Objective- 
Recently, human skin equivalent has been expected as alternative materials of conventional in-vivo skin 
experiments using animals, such as skin irritant test, percutaneous absorption test, and so on. It resembles 
normal skin in appearance and morphologic structure. However, there are few studies about its 
morphological and functional changes during cultivation. In this study, we investigated its potentials such 
as proliferation, differentiation and secreted cytokines. Additionally, we also evaluated it as the alternative 
materials of animal studies. 
Materials and Methods- 
Morphological studies: Paraffin sections of LabCyte (each cultivation period) were stained with 
hematoxylin and eosin, and observed by light microscope morphologically.  
Evaluation of proliferation and differentiation: The BrdU was applied into the medium of LabCyte 
cultivation to investigate their potential of proliferation. Immunohistochemical study with 
anti-Transglutaminase antibody was performed to evaluate its differentiation during cultivation periods.  
Measurements of cytokines production: The medium underneath LabCyte was collected at definite day. The 
levels of cytokines released in the medium were determined by ELISA method. 
Results- 
Morphological studies: Epidermal cells were stratified gradually during cultivation and made structures 
resembled human normal epidermal layer including in stratum basal, stratum spinosum, stratum 
granulosum, and stratum corneum after 7 days cultivation. Stratum corneum got gradually thicker in 
extended cultivation.   
Evaluation of proliferation and differentiation: In LabCyte, BrdU and Transglutaminase were detected 
through the culture period by immunohistochemistry. 
Measurements of cytokines production: Some cytokines were detected through the culture period 
constantly. 
Discussion- 
LabCyte has a structure composed of multilayered epidermis consisting of stratum basal, stratum spinosum, 
stratum granulosum, and stratum corneum. According to the results of the evaluations of its function, 
epidermal cells in it have the potential of proliferation and differentiation resembled the cells in vivo. And 
those cells also keep the potentials secreted some cytokines. We concluded that, human 3-dimensional skin 
model such as LabCyte EPI-MODEL remained important function. It can be alternative to animal testing 
and be useful tool for skin related studies. 
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P-21 
Skin irritant tests using human 3-dimensional cultured epidermal model  

(LabCyte EPI-MODEL) 
-Analysis by inflammatory cytokines- 

 
Hamajima Fumiyasu, Kubo Kentaro, Katoh Masakazu, Hata Ken-ichiro 

 
Japan Tissue Engineering Co., Ltd. 

 
Objective- 
Recently, human skin equivalents are expected for skin related studies as alternative materials to do skin 
irritant tests and percutaneous absorption tests. Especially, skin irritation tests using cultured human 
epidermis are promising methods, eliminating animal testing, and there are some domestic validation 
studies of them. ET50 values that indicate the cell survival rate was used to utilize in skin irritation tests to 
evaluate cell toxicity of test materials. However, there are some unsuitable cases that the material has a 
little toxicity for cells, because it can not wipe out the cells. While cultured epidermal cells secrete some 
signal molecule such as cytokines and growth factors. We speculate that the skin irritant test by observation 
of secreting inflammatory mediators is useful for the test of little toxicity materials. In this study, we 
evaluated secreting potency of signal molecules in LabCyte induced by stimulating factor as a preliminary 
study of establishment new procedure of irritant tests.  
Materials and Methods- 
Cytokine measurements: 100l of test substance (1% SLS) were applied directly on the surface of LabCyte 
EPI-MODEL. After incubation of 0.5 - 2 hr at 37℃ (5% CO2), the medium underneath the tissue was 
collected at definite time. The levels of cytokines (IL-1, Il-1, IL-6, IL-8, PGE2) released in the medium 
were determined by ELISA method.  
MTT assay: The cell viability was measured by the procedure of MTT assay. The viability was determined 
as percentage of surviving cells compared to untreated control.  
Results- 
Cytokine measurements: The exposure of Labcyte to 1% SLS resulted in a time- dependent release of 
IL-1, Il-1, IL-6, IL-8, PGE2 generally. Especially, the response of IL-1 by stimulation is highest of 
other factors.  
MTT assay: Cell viability decreased in time dependent manner by 1% SLS exposure. After 2 hrs SLS 
exposure, most of the cells were died. 
Discussion- 

With increasing of 1% SLS exposure times, cell viability decreases and the amount of each released 
cytokines increases. These results suggested that production of cytokines detected in this study can be 
suitable candidate marker in skin irritation test using LabCyte EPI-MODEL. And these results show that 
LabCyte EPI-MODEL holds the inflammatory cytokine activity. We should confirm that these procedures 
by using LabCyte EPI-MODEL and measurement cytokines were useful as an irritant test of little toxicity 
materials. 
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P-22 
Evaluation of skin irritation using cultured cells 

-Effect of skin concentration and applied period on the skin irritation- 
 

Yoshifumi Takinoue1), Hiroshi Ishii1), Satoshi Kano2), Hiroaki Todo1), Kenji Sugibayashi1) 

 
1) Graduate School of Pharmaceutical Sciences, Josai University,  

2) Kyoto R&D Center, Maruho Co., Ltd. 
 

Objective  Skin irritations of topical drug formulations, cosmetics and their additives have been evaluated 
preliminarily by Draize test in guinea pigs or rabbits and finally by patch test in human.  Since visual 
assessment is used for these tests, the resulting evaluation may be dependent on the experimenter.  MTT 
assay for measuring the cytotoxicity has been noticed as an alternative, and it is better than the Draize test 
and patch test due to possible quantitative evaluation.  Recently, TK/TD (Toxicokinetics/Toxicodynamics) 
and these correlations have been paid attention for better evaluation of drug and cosmetic formulations, as 
like in PK/PD (Pharmacokinetics/Pharmacodynamics).  Thus, percutaneous absorption and skin 
concentration of irritants topically applied should be determined in addition to the skin irritation. In the 
present study, we selected a cationic surfactant cetylpyridinium chloride (CPC) as a model skin irritant, and 
measured for its skin concentration, in vitro and in vivo skin irritations and their correlation (TK/TD 
correlation) after topical application of the compound.  Cultured human skin model and human and animal 
fibroblasts were used for the in vitro irritation test, and two experimental animals were used for the in vivo 
studies. 
Materials and Methods  A three-dimensional human cultured skin model, LSE-high (TOYOBO), 
consisted of epidermis and dermis, and primary cells in dermis fibroblasts from humans (TOYOBO), 
Hos:Hr-1 hairless mice and rabbits (Dainippon Pharma.) were used for the in vitro experiments, whereas 
hairless mice (the same strain) and Hartley guinea pig were used for the in vivo experiments.  Skin 
irritation was measured by MTT assay after application of CPC, and analyzed as a function of dose or 
skin concentration of CPC by Sigmoid Emax model.  Cytokine release from the skin was measured by 
ELISA.  
Results and Discussion  Although different numbers of dead cell were found between the dorsal and 
abdominal skins after in vivo application of the same dose of CPC, a similar value was obtained against the 
skin concentration of CPC, suggesting that skin irritation is directly related to the CPC concentration where 
skin irritation takes place.  When evaluating the in vitro data by Sigmoid Emax model, different form 
factors,  was found among cultured cells.  Finally, we observed cytokine release in skin.  As results, 
IL- and TNF-were firstly released, followed by IL-6 and MIP-2 release in hairless mice.  A parallel 
release against the CPC dose was found only for IL-. This research was supported in part by a research 
grant through the Japanese Society of Alternative to Animal Experiments (2004). 
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P-23 
In vitro micronucleus test using rat FRSK cells. 

 
Yuzuki Nakagawa and Noriho Tanaka 

 
Hatano Research Institute, Food and Drug Safety Center 

 
Objective- 
Ames test and chromosome aberration test using cultured cells were commonly used for in vitro 
genotoxicity assay. However, there is no alternative in vitro cytogenetic assay simulated physiological 
conditions of chemical exposure that concerns with skin permeation and metabolism in vivo. In order to 
predict cytogenetic effect to the skin, we applied FRSK cells originated from rat skin keratinocyte cells in 
the in vitro micronucleus test. 
 
Materials and Methods- 
We conducted in vitro micronucleus test for known mutagens (direct and indirect), phototoxic chemical and 
promoters* using FRSK cells and CHL/IU cells (which widely used for the in vitro chromosome aberration 
test), and results were compared. Further, the method of three dimension culture of FRSK cells were 
examined. 
 
*: MNNG, 4NQO, Mitomycin C, 2-Acetylaminofluorene, 6-Mercaptopurine, DMBA, Cyclophosphamide, 
Chlorpromazine-HCl (with light irradiation), 8-Methoxypsoralen (with light irradiation), Mezerein, 
Lithocholic acid, TPA 
 
Results - 
As a result of in vitro micronucleus test, indirect mutagens (Cyclophosphamide and DMBA) induced 
micronucleus in FRSK cells without metabolic activation but not induced in CHL/IU cells. It is known that, 
skin keratinocyte has metabolic activity, by using FRSK cells, the evaluation of genotoxicity for skin model 
should be done under more simulated condition of skin cells in vivo. Other chemicals, phototoxic chemical 
and promoters were showed almost same results between FRSK and CHL/IU cells. Above result suggest 
that FRSK cells derived from skin keratinocytes are promising for skin genotoxicity to chemical exposures. 
The three dimension culture of FRSK cells are in progress. 
(The research was supported by a grant from the SCOT by Shiseido) 
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P-24 
Vitrigel-sandwich culture system useful for maintaining the functions of rat primary 

hepatocytes 
 

Yukiko NAKAZAWA1,2, Koichi UENO2, Toshiaki TAKEZAWA1 

 

1Laboratory of Animal Cell Biology, National Institute of Agrobiological Sciences,  
2Graduate School of Pharmaceutical Sciences, Chiba University 

 
(Objective) 

In a conventional gel-sandwich culture system, cells are cultured on a basal gel prepared from ECM 
(extracellular matrix) component(s) and are overlaid with a sol containing ECM component(s) to form the 
second gel layer.  Regarding the hepatocyte gel-sandwich culture, many attempts have been made to 
maintain liver specific functions for several weeks by devising gel components.  However, the 
conventional gel-sandwich is not appropriate for the floating culture useful for the efficient diffusion of 
nutrients from double surfaces because it is too fragile to handle. 

We recently developed a type-I collagen vitrigel that is a novel thin and transparent gel in a stable state 
with enhanced gel strength and protein permeability.  The vitrigel embedded with a nylon ring is easy to 
handle by forceps, resulting in a movable scaffold for anchorage dependent cells.  The movable scaffold 
with protein permeability enables not only double surface-culture (i.e. epithelial-mesenchymal model) but 
also drug permeability tests. 

In this study, we aimed to develop a novel vitrigel-sandwich culture system that is easy to handle and 
compare it with the conventional gel-sandwich culture system in maintaining liver specific functions of rat 
primary hepatocytes. 

 
(Materials and Methods) 
  Rat primary hepatocytes were seeded on the type-I collagen vitrigel scaffold and cultured for 3 hrs.  
Then, the sol of type-I collagen, type-IV collagen, or matrigel was overlaid to form three different second 
layers.  Morphology, viability, and albumin secretion level of each hepatocyte vitrigel-sandwich were 
analyzed by phase-contrast microscopic observation, fluorescent staining using calcein-AM and ethidium 
homodimer, and ELISA utilizing anti-rat albumin antibody, respectively. 
 
(Results and Discussion) 
  Hepatocytes cultured in the vitrigel-sandwich with matrigel as a second layer formed multicellular 
aggregates after 2 days.  In other cultures, hepatocytes reorganized into trabecular arrays and maintained 
the high viability for 9 days.  Hepatocytes cultured in the vitrigel-sandwich with type-I collagen gel as a 
second layer secreted significantly high levels of albumin in comparison to others.  The novel hepatocyte 
vitrigel-sandwich culture system could be a promising approach for drug induced hepatotoxicity. 
 
(References) 1) Takezawa, T., et al., “Collagen vitrigel: a novel scaffold that can facilitate a 
three-dimensional culture for reconstructing organoids”, Cell Transplantation: 13, 463-473, 2004. 
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P-25 
Development of a new three-dimensional culture of human hepatocytes 

 
Tatsuya Yamaguchi1, Takuya Ishibashi1, Kouji Nakazawa2, Hiroshi Mizumoto3,  

Kazumori Funatsu4 

 

1)TM Cell Research Inc., 2)University of Kitakyushu, 3)Kyushu University,  
4)Professor emeritus at Kyushu University 

 
[Introduction]  
   Primary culture of human hepatocytes is very useful for new drug development and have been 
dominantry cultured by a two-dimensional monolayer culture method. But this   method is associated 
with a problem in that the cultured hepatocytes lose its functions during several days.  
   Funatsu et al. developed a new method for three-dimensional culture of hepatocytes, that is forming a 
hepatocytes organoid in the lumen of hollow fibers by centrifugation.Using  this method,we have made a 
new human hepatocyte culture for a simple and long-term culturing. 
[Method] 
   The new three-dimensional culture of human hepatocytes was made as following.The  human 
hepatocyte suspension prepared from cryopreserved vial were injected in the lumen of hollow fibers[made 
of cellulose triacetate, 285 micrometer innner diameter, 387 micometer outer diameter,1.5centimeter length, 
0.2micrometer pore] and then immovilized  by centrifugation. Then the hollow fibers containing about 
5X10^5cells hepatocytes were placed in a 12-well plate and cultured in serum-free medium. 
   We evaluated the new three-dimensional human hepatocyte culture in terms of ability to metabolite 
ammonia and CYP3A4 enzyme activity . 
[Result] 

 The centrifugation-derived hepatocyte aggregate in hollow fibers formed a hepatocyte organoid after 
culture about 7 days. Ability to metabolize ammonia and CYP3A4 activity were maintained for more than 1 
month. 

These result suggests that this new three-dimensional culture method will provide a simple and 
convenient long-term culture of human hepatocytes and will be useful for research of liver functions and 
new drug development. 
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P-26 
Gene Expression Analysis of Liver Cells in Double-layered Coculture Systems with 

Small Intestinal Cells in the Presence of Xenobiotics 
 

Masaki Nishikawa 1), Nobuhiko Kojima1), Emiko Kitagawa2), Hitoshi Iwahashi2),  
Takatoki Yamamoto1), Teruo Fujii1), Yasuyuki Sakai1, 3) 

 

1) Institute of Industrial Science, University of Tokyo; 2) National Institute of Advanced Industrial Science 
and Technology; 3)Center for Disease Biology and Integrative Medicine, Graduate School of Medicine, 

University of Tokyo 

 

Objective- 
  Typical cytotoxicity tests do not include important metabolic processes such as absorption or 
biotransformation.  To overcome this problem, we recently proposed a physiological simple 
double-layered system and a multi-compartmental perfusion coculture system using liver-derived cells and 
small intestinal cells[1-3].  On the basis of these results, we investigated the feasibility of the 
double-layered coculture system for in vitro estimation of in vivo oral administration using DNA 
microarray-based gene expression analyses.  
Materials and Methods- 
  We cocultured a human hepatoma cell line (Hep G2) and a human colon adenocarcinoma cell line 
(Caco-2) using membrane cell-culture-inserts.  We also cocultured primary adult rat hepatocytes and rat 
intestinal epithelial cell lines (IEC-6) using an improved coculture system where the bottom surface was 
made of highly-O2-permeable polydimethylsiloxane (PDMS).  Using these cocultures, we assessed the 
effect of -naphtoflavone (-NF), a polycyclic aromatic hydrocarbon (PAH), and small intestinal cells on 
liver cells in terms of alterations to genetic expression. The in vitro coculture results were compared with in 
vivo oral administration results using DNA microarray. 
Results and Discussion- 
   The improved double-layered coculture system using PDMS successfully maintained the functions of 
primary rat hepatocytes beneath the IEC-6 membranes, whereas the conventional double-layered 
cocultivation failed to sustain the hepatocytes viability by the lack of O2 supply.  In the coculture system 
utilizing Hep G2 and Caco-2, there were no significant alterations in the gene expressions of Hep G2.  On 
the other hand, in the coculture system containing primary rat hepatocytes and IEC-6, IEC-6 had various 
influences on primary rat hepatocytes activities, such as cell attachment, fat or fatty acid metabolism, or 
hormone responses.  Although there were clear differences in the gene expressions between in vivo and in 
vitro liver tissue, we observed better in vivo-mimicking expression profiles in cocultured rat hepatocytes 
indirectly attacked by -NF through the IEC-6 cell layers compared to those in pure-cultured cells directly 
attacked without IEC-6 cells.  These results indicate the potential of this coculture system for in vitro 
estimation of in vivo responses when xenobiotics are orally administered. 
References- 
[1] Choi et al., Toxicol. in Vitro, 18, 393-402 (2004).  
[2] Sakai et al., J. Artif. Organs, 6, 273-281 (2003). 
[3] Sakai et al., ATLA (Special Issue), Supplement 1A, 99-104 (2004) 
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P-27 
Construction of the in vitro transporter experimental systems for prediction of the 

dexification of drugs in human liver: Utilization of human cryopreserved hepatocytes 
and double transfectants 

 
Kazuya Maeda, Masaru Hirano, Naoki Ishiguro, Satoshi Kitamura, Wakaba Yamashiro, Soichiro 

Matsushima and Yuichi Sugiyama 
 

Department of Molecular Pharmacokinetics, Graduate School of Pharmaceutical Sciences,  
The University of Tokyo 

 
Objective- Liver plays an important role in the detoxification of several drugs.  Recently, a wide variety of 
uptake and efflux transporters involved in the active membrane transport of drugs have been identified.  
The substrate specificity of each transporter is generally very broad and overlaps that of other transporters.  
Thus, some substrates can be recognized by several transporters.  To clarify the relative importance of 
each transporter in the drug transport quantitatively is important for the prediction of the altered overall 
detoxification ability in human liver when the function of a certain transporter was changed by genetic 
polymorphisms and drug-drug interactions.  On the other hand, the information from the animal 
experiments is limited to be used for the prediction of the pharmacokinetics in humans because of the 
species difference in the genes and expression levels of transporters.  In this study, by utilizing the human 
cryopreserved hepatocytes and double transfectants in which uptake and efflux transporters are expressed 
in the polarized cells (MDCKII), we try to construct the experimental systems to estimate the relative 
contribution of uptake and efflux transporters to the overall hepatic clearance in humans. 
Materials and Methods- We evaluated the contribution of each transporter to the overall hepatic uptake as 
follows; (1) by using the ratio of the uptake clearance of the transporter-selective substrate in human 
hepatocytes to that in transporter expression system for each transporter, (2) by using the ratio of 
expression level in hepatocytes to that in expression system obtained by Western blot analysis, (3) by using 
the inhibitable fraction of the uptake in human hepatocytes by transporter-selective inhibitor.  Regarding 
the efflux transporters, we constructed the double transfectants in which uptake transporter, OATP1B1, and 
efflux transporter (MDR1,MRP2 or BCRP) are expressed in the basal and apical side, respectively, and 
compared the transcellular transport from basal to apical side in double transfectants with that in single 
transfectants or control cells.   
Results and Discussion- We tried to check the contribution of OATP1B1 and OATP1B3 to the hepatic 
uptake of pitavastatin, a novel HMG-CoA reductase inhibitor.  We found that OATP1B1 is predominantly 
involved in the hepatic uptake of pitavastatin from the several estimation methods shown above, though it 
is a substrate of both OATP1B1 and OATP1B3.  In the case of valsartan, an angiotensin II receptor 
antagonist, OATP1B1 and OATP1B3 contributes almost equally to its hepatic uptake, while telmisartan, 
which is in the same category of drugs as valsartan, is taken up into hepatocytes mainly by OATP1B3.  
These results indicated that the relative importance of OATP1B1 and OATP1B3 in the hepatic uptake of 
bisubstrates depends on individual drugs.  Regarding the efflux transporters, using double transfected cells 
(OATP1B1/MRP2, OATP1B1/MDR1 and OATP1B1/BCRP), we found that the ratio of the basal-to-apical 
transcellular transport of pravastatin to that in the opposite direction in OATP1B1/MRP2 cells was the 
highest among three kinds of double transfectants.  Valsartan showed the same tendency as pravastatin.  
But in the case of cerivastatin and pitavastatin, which are also HMG-CoA reductase inhibitors, that ratio is 
almost the same among three cell lines.  This system is useful to identify the uptake and efflux 
transporters of compounds easily.  We will try to establish the prediction method for estimating the 
relative contribution of each efflux transporter to the biliary excretion of drugs by using the double 
transfectants.   
References- 1) Hirano M, Maeda K, Shitara Y and Sugiyama Y. J Pharmacol Exp Ther., 311: 139-146 
(2004)  2) Matsushima S, Maeda K, Kondo C, Hirano M, Sasaki M, Suzuki H and Sugiyama Y. J 
Pharmacol Exp Ther., 314: 1059-1067 (2005)  3) Hirano M, Maeda K, Matsushima S, Nozaki Y, Kusuhara 
H and Sugiyama Y. Mol Pharmacol., 68: 800-807 (2005) 
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P-28 
An evaluation for cytotoxicity and cell transformation by the measurement of glucose 

consumption in media 
 

Masanori Wada1), Tomokatsu Hongo1), Shinobu Wakuri2), Yoichi Ishikawa1), Makoto Umeda2), 
Noriho Tanaka2) 

 

1)Able Corporation, 2)Hatano Research Institute, Food and Drug Safety Center 
 
Objective- 
In previous study, we demonstrated that a measurement of glucose concentration of media was the one of 
the useful index in cytotoxicity assay. Cytotoxicity assay of tamoxifen, which was known as a carcinogen 
was performed and enhancement of glucose consumption was observed at concentration in which NR 
uptake was inhibited. In this study, we investigated the types of chemicals inducing glucose consumption. 
In addition we applied to transformation assay to know the correlation between glucose consumption and 
transformation inductions using Bhas42 cell. 
 
Materials and Methods- 
Cytotoxicity assay: Balb3T3 cells was plated into 96-well plates and cultured at 37 ºC in an incubator 
contained 5% CO2. After 24 hours, the media was replaced to test media which contained various 
concentrations of chemicals respectively and incubated for 21 hours. After incubation, the cultured media 
was collected and measured glucose concentration with a glucose meter (Oji scientific instruments). The 
rate of glucose consumption was calculated by division from chemical exposed sample to control sample. 
Cytotoxic assay was performed under general neutral red protocol with the same plates.  
Transformation assay: Bhas42 cells were plated into 6-well plates. After incubation for 4 hours, various 
concentrations of chemicals were added to media. The test media were replaced with fresh media on day 3, 
7, 10, 14 and cultured media were measured glucose concentration. The ratio of glucose consumption was 
calculated by the division from chemical exposed sample to control sample. On day 21, cells were fixed 
and stained with Giemsa.  A number of transformed foci were counted. 
 
Results and Discussion- 
The enhancement of glucose consumption with Tamoxifen was induced. It was suggested to relate an 
activation of DNA double strand break (DSB) repair pathway. On the other hand, glucose consumption was 
not enhanced with Cytochalasin B, Nocodazole which is cytoskeleton formation inhibitor and 
methymethansulfonate, ethylmethansulfonate which are alkylating agents. The cytotoxicity assay with 
4-hydroxyestradiol which had an activity of DSB induction same as tamoxifen did not induce enhancement 
of glucose consumption. However, enhancement of glucose consumption was observed in assay with 
2,3,6-trimethylphenol, 2,4-di-tert-buthylphenol which induce chromosome aberration. All tested chemicals 
which showed enhancement of glucose consumption had properties that Ames test was negative and 
chromosome aberration test was positive.  
In the transformation assay using Bhas42 cell, the group exposed with carcinogen showed the enhancement 
of glucose consumption on day 7 compared with control group. And, it was observed significant correlation 
between the numbers of the focus formation on day 21 and the glucose consumption rate on day 14 and 21.  
We summarize that observation of glucose consumption enhancement could be contributed to the rapid 
screening of chemicals which especially induced chromosome aberration. In addition, it is suggested that 
enhancement of glucose consumption correlates to focus formation in transformation assay with Bhas42 
cell. 
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P-29 
Correlation of the results between Peptide-Binding Assay using LC-mass spectrometry 

and LLNA 
 

Takashi Morimoto, Yosuke Nakamura, Tamaki Higaki, Kazuko Yamashita, Masahiko Okamoto, 
Mika Ota and Kazuhiko Nishioka 

 
Sumitomo Chemical Co., Ltd. 

 
Objective- 
   We have developed the Peptide-Binding Assay using LC- mass spectrometry (LC-MS) as a new 
alternative method to evaluate skin sensitization potential1). In this study, we evaluated the correlation 
between the result of the Peptide-Binding Assay and Local Lymph Node Assay (LLNA).  
 
Materials and Methods- 
   The peptide binding assay of 76 test chemicals(sensitizer:48 chemicals, Non-sensitizer:28 chemicals) 
was conducted. The test chemical was dissolved at 10 mM in acetonitril, and the peptide (Glutathione or 
Tuftsin) was dissolved at 10 mM in phosphate buffer(pH 7). A 0.5 mL volume of the test chemical solution 
was mixed with a 0.5 mL volume of the peptide solution. Then, the mixture was incubated at 37℃ for 2hrs. 
After the incubation, the reaction mixture was analyzed by using the LC-MS. Based on the structural 
analysis, the chemical conjugated with peptide was judged as a skin sensitizer. 
 
Results and Discussion- 
   The sensitivity, specificity and accuracy between the results of LLNA and Peptide-Binding Assay were 
56% (27/48), 92% (26/28), 69% (53/76), respectively. The positive and negative predictivities were 93% 
(27/29) and 55% (26/47), respectively. 
   Test chemicals were classified into 3 categories such as extreme, strong and moderate according to their 
EC3 value. The positive predictivity of 3 categories are 73% (11/15, Extreme), 52% (9/17, Severe) and 
44% (7/16, Moderate), respectively.   

These date suggested that the Peptide-Binding Assay using LC mass is a useful method as a screening 
test for the evaluation of skin sensitization.  
 
References- 
1) Kato H., Okamoto M., Yamashita K., Nakamura Y., Fukumori Y., Nakai K. and Kaneko H. (2003). 
PEPTIDE-BINDING ASSESSMENY USING MASS SPECTROMETRY AS A NEW SCREENING 
METHOD FOR SKIN SENSITIZATION, J. Toxicol. Sci., 28, 19-24. 
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P-30 
The influence of light source and cell line on in vitro phototoxicity tests 

 
 

Noriyasu Imai1), Shinobu Otani2), Makoto Mizuno1), Yoshikazu Naoe1), Miki Nakanishi1),  
Yuko Okamoto1) 

 

1) KOSÉ Corporation Fundamental Research Center, 2)Kyoritsu University of Pharmacy 
 
Objective- 

There are various in vitro assay methods for evaluating the phototoxicity of chemicals. One of these 
techniques is in vitro 3T3 cell neutral red uptake phototoxicity (3T3 NRU PT) test1), which had been 
scientifically validated by ECVAM between 1992 and 1996. In this assay, Balb/c 3T3 mouse fibroblast is 
recommended and a doped mercury metal halide lamp (SOL 500; Dr Hönle, Martinsried, Germany), which 
artificially simulates the spectrum distribution of natural sunlight, is used as the light source. 

The other two methods of in vitro phototoxicity test were reported, Yeast Growth Inhibition assay and 
Photohaemolysis assay. Sugiyama et al. investigated them by using UVA single light2, 3). 

The purpose of this study is to investigate the property and flexibility of three methods. We applied some 
different cell lines to 3T3 NRU-PT assay and two light sources, SOL 500 (UVA plus visible light) and xenon 
lump with a filter which extracts only UVA to three methods. 

 
Materials and Methods- 

The 3T3 NRU PT assay was carried out according to the method described by EU/COLIPA. Yeast 
Growth Inhibition assay and Photohaemolysis assay were carried out according to the method reported by 
Sugiyama et al.. Fourteen substances (ten phototoxic chemicals, two photosensitizers and three 
non-phototoxic chemicals) are assayed in this study. 
 
Results and Discussion- 

Our results indicate that the spectrum of light sources or the condition of irradiation affect the result of 
three methods. However, the application of different cell lines to 3T3 NRU PT test does not largely influence 
the result of this assay. Furthermore, we reveal that the exposure dose of UVA influences the sensitivity of this 
assay more strongly than the intensity of irradiation. 
 
References- 
1) H.Spielmann et al. (1994) 22, ATLA, 314-348. 
2) M Sugiyama et al. (1994) 2, AATEX, 183-191 
3) M Sugiyama et al. (1994) 2, AATEX, 193-202 
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P-31 
Irradiation conditions and its effects in photoclastogenicity test in vitro 

 
Kohji YAMAKAGE, Toshitaka TAKAHASHI, Shin ASADA, Noriho TANAKA 

 
Hatano Res. Inst., Food and Drug Safety Center 

 
Objective- 
The OECD guideline on photocytotoxicity test, in vitro 3T3 NRU phototoxicity test, has  been established 
after the international validation study. On photochemical genotoxicity test, there is the recommendation 
from International Workshop on Genotoxicity Test Procedure (IWGTP), but its test procedure is not 
standardized yet. 
We have been applying the modified test conditions based on the in vitro 3T3 NRU phototoxicity test in 
chromosomal aberration test using CHL/IU cells. In this condition, the typical photochemical, 
8-methoxypsolaren, significantly induce structural chromosomal aberrations in CHJL/IU cells under the 
light irradiation. In our experience, however, the incidences in the negative control irradiated were 
sometimes over 5%. Therefore, we examined the test conditions in the photoclastogenicity test. 
 
Materials and Methods- 
We have been performing the photoclastogenicity test using CHL/IU cells under the following conditions; 
Three days after cell seeding, culture medium is replaced with Earle’s balanced salt solution (EBSS) and a 
test solution is added to each dish, and then pre-treated for 60 min in the CO2 incubator. After pretreatment, 
cells are treated for further 50 min with light irradiation (total irradiation dose of UVA: 4.8-5.1 J/cm2). 
After irradiation, cells are cultured with culture medium for further 22 hr. In this study, we compared 
parameters obtained by changing the conditions, such as vehicles used in irradiation, distance for 
irradiation, pretreatment, irradiation time, sun light simulators etc. 
 
Results and Discussion- 
Light irradiation in Dulbecco’s phosphate buffer saline showed weaker cytotoxicity than that in EBSS. 
Effect of pretreatment was not clear and irradiation for only 5 min induced cell cycle delay in CHL/IU cells. 
The profile of wavelength was different among sun light simulators used for irradiation, because lamp 
and/or filters in the simulators were different. Therefore, it needs to investigate specificity of each simulator 
before use. Irradiation with the SOLAX (SERIC, Japan) showed the same biological response as that with 
the SOL500, which was used in the international validation study for photocytotxicity test, and the intensity 
of UVA at one position is stable in the SOLAX, but not in the SOL500. 
From our results, it was clear that it should choose the appropriate vehicle showing low toxic effects under 
irradiation, and that conditions such as necessity of pretreatment, irradiation time and sampling time for 
chromosome specimens considering cell cycle delay by irradiation, should be reevaluated in order to 
optimize the present our test conditions for the photoclastogenicity test. 
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Alternative test for in vivo acute systemic toxicity (3):  

Comparative evaluation of Collagen gel assay in two laboratories  
for predicting in vivo acute systemic toxicity 

 
M. Kitagaki 1), S. Wakuri 2), N. Tanaka 2), H. Itagaki 1) 

 

1)  Shiseido Safety and Analytical Research Center 
2 ) Hatano Research Institute, Food and Drug Safety Center 

 
Objective- Acute systemic toxicity studies are conducted on rodents to determine the relative health 
hazards of chemicals and various products.  However, due to the increasing pressure to decrease the 
number of animals used, even to the extent of prohibiting their use, replacement of in vivo tests with in 
vitro alternatives has become a high priority. A number of methods have been proposed as alternatives for 
predicting acute toxicity of chemicals. Although we have previously reported a method using SIRC-CV for 
predicting acute toxicity, it was not suitable for assessing non-water soluble chemicals. In this study, a 
selection of non-water soluble and water soluble chemicals are assayed using the 3-dimensional Collagen 
Gel assay for human fibroblasts (HF-CG assay) and the results were compared with in vivo studies. The 
data was also compared with those derived from other laboratories. 
Materials and Methods- Twenty-two chemicals from the ICCVAM/ECVAM and MEIC Program were 
selected and examined for in vitro cytotoxicity using the HF-CG assay. The results of the in vitro assay 
were presented as viability (%). Since no animal testing was performed for this study and the oral LD50 
values were obtained from the Registry of Toxic Effects of Chemical Substances (RTECS) database. In 
vitro 50% viability (ET50: exposure time required to decrease viability by 50%) using the HF-CG assay 
was measured at 5 exposure times set at 3, 10, 30, 60, 240 and 1440 mins, and the results were compared to 
LD50 values (mg/kg) from RTECS database. Based on the lethal dose values obtained from animals used 
for cosmetic safety assessment, 2 cut-off doses of 300 mg/kg (deleterious substances dose) and 2000 mg/kg 
(approximate lethal dose) were selected. As in the previous report, the EC50 in vitro data were compared 
with in vivo data based on 6 parameters: accuracy, sensitivity, specificity, prevalence, positive 
predictability and negative predictability. 
Results and Discussion- The HF-CG assay using 2000mg/kg cut-off dose is highly specific (with no false 
positive classifications) and has an accuracy of approximately 86%. Comparison of the results with 
inter-laboratory data revealed very similar findings indicating the robustness and ability of the assay. Based 
on the results, this screening method is acceptable for use in the predicting the direct LD50 values (mg/kg) 
in acute systemic toxicity. 
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Application of in vitro cytotoxicity test for alternative method to systemic toxicity in vivo 

– metabolic activation system and treatment period – 
 

Shinobu Wakuri1), Yasuo Ohno2), and Noriho Tanaka1) 

 

1) Hatano Research Institute, Food and Drug Safety Center, 2) National Institute of Health Sciences 
 
Objective 
We have previously reported that the metabolic activation system of cytotoxicity test using multi-well plate 
is effective to evaluate the safety for existing chemicals and their metabolites in vitro. In this study, we have 
examined the metabolic activation system for various chemicals that have been reported the data of 
systemic toxicities in vivo. The results obtained from in vitro cytotoxicity tests were compared with the data 
from systemic toxicity in vivo. 
 
Materials and Methods 
Twenty-one test chemicals were selected from the data among the reports, "Safety Examination of Existing 
Chemicals Substances and Chemical Safety Programmes in Japan" that have been performed as a part of 
safety testing of HPV (High Production Volume) chemicals. These chemicals have been reported their LD50 
values of acute oral test and/or no effect levels (NOELs) of repeated dose toxicity test. Neutral red uptake 
cytotoxicity test (NR test) was performed. Cells were treated for 6-hr with and without metabolic activation 
system. Two different S9 components were examined to know which component is effective for metabolic 
activation. Some chemicals were tested with standard NR test (24-hr treatment without metabolic activation 
system). 
 
Results and Discussion 
Metabolic activation system was effective to know the toxicity of metabolites, because there were 
significant differences of the results between with and without S9 mix among some chemicals. Between 
two kinds of S9 components, the results obtained were almost the same. There were no clear correlation 
between in vivo LD50 and IC50 obtained under with/without S9 mix conditions. The results from 24-hr 
treatment correlated better than 6-hr treatment with LD50 values of acute toxicity in vivo. The results 
suggested that the presence of metabolic activation system did not affect to the correlation with in vivo data, 
but the treatment period was more correlated with it under the present test conditions. Before starting the 
test, we expected that in vivo LD50 data would be well correlated with the results of the metabolic activation 
and the metabolic inactivation of chemicals in vitro. However, it was unforeseeable results. Since it seems 
that chemical selection is more important factors to affect the results, we may need further studies using 
more large number of chemicals for further discussion. 
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Educational Issue of 3Rs in Japan 

 
Yukihisa Matsuda1) and Tsutomu Miki Kurosawa2) 

 
1) Akita University, Animal Research Laboratory, Bioscience Research-Education Center 

2) Osaka University, Medical School, The Institute of Experimental Animal Sciences 
 

The social concern for animal welfare has risen in Japan. Under such a situation, Japanese animal 
protection law was revised in June this year, and will be enforced by June next year.The use of 
experimental animals for scientific purposes is provided in section 41 of this new law. In this revision, 
Replacement and Reduction are newly added, though Refinement had already been described in this 
section. 

By this revision, the 3Rs of Declaration of Bologna, which was adopted by the 3rd World Congress on 
Alternatives and Animals Use in the Life Sciences, Bologna, Italy, 31 August 1999, was taken into 
Japanese animal protection law for the first time. According to the declaration, all countries should have a 
legal framework which actively incorporates the 3Rs into all animal-based research, testing and education, 
and moreover, any proposed experiments should be subjected to prior and effective expert and independent 
review, for both scientific and animal welfare considerations. But in the new revised law, there are no 
provisions describing specific contents to promote 3Rs in animal-based research, like the establishment of 
the Institutional Guideline for the Care and Use of Laboratory Animals and Institutional Animal Care and 
Use Committee (IACUC), and review for animal research protocol by IACUC, although they has already 
been performed in each medical school under direction of the Ministry of Education, Culture, Sports, 
Science and Technology in Japan. 

In the Declaration of Bologna, there are following sentence, too.  There should be formal and 
informal mechanisms for the education and training of all scientists and officials involved in any way in 
animal experimentation, to ensure compliance with the spirit and letter of laboratory animal protection 
legislation, guidelines and regulations. 

There are no provisions of 3Rs education in the new revised law, although the Science Council of 
Japan, which consists of representatives of Japanese scientists, proposed that the universities should 
educate 3Rs for those who are involved in animal-based research to promote the welfare of laboratory 
animals furthermore. Therefore, we thought that many universities might begin to offer education related to 
3Rs in animal-based research. In order to investigate the situation of the 3Rs education in Japanese medical 
schools, we carried out a questionnaire survey for national university corporations by network of the 
Japanese Association for Laboratory Animal Facilities of National University Corporations (JALAN). 
In this poster session, I’d like to present the results of our survey. 
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P-35 
The current Japanese students’ activities for alternatives in veterinary education 

 
Eriko Gotoh 

 
InterNICHE 

 
This paper presents the activities of 'Network of Japanese Students for The Ethical Treatment of Animals in 
Education', which include Alternatives Tour in Japan in 2003, the result of questionnaires about animal use 
in Japanese veterinary education, on-going activities, the trend of ethical education in national veterinary 
universities, and our perspective and mission for the future. In Japanese veterinary education, quite a few 
animal experiments and related practices, which are not in line with the concept of Three Rs, are still 
conducted, but in recent years some changes have been observed.  
Some teachers have developed alternatives to the use of animals in education and some practices that harm 
and kill animals have been replaced with alternatives. 
Besides that, there're increasing number of students who cannot accept or sometimes express objections to 
traditional harmful use of animals from their ethical standpoints. 
Such students began to organize groups for animal welfare within and beyond universities. The 
aforementioned network was established by two veterinarians in 2002. Now our network has developed 
nationwide. In the Alternatives Tour, voluntary members of our network held presentations of alternatives 
at all sixteen Japanese veterinary universities. During this tour, we distributed a questionnaire intended for 
students and teachers about animal use in veterinary education. We're working for specific issues, as well as 
enlightening teachers and students on the concept of alternatives. 
Our present goal is to establish the client donation program in Japanese universities. 
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The Depth of Ketamine Based Anesthesia Evaluated by  

Visual Evoked Potentials in Mice 
 

Shoko Obora 1), Masaru Tajima1),Tomomitsu Miyoshi2),Hajime Sawai2),Tsutomu Kurosawa 1) 
 

1) The Institute of Experimental Animal Sciences, Osaka University Medical School,  
2) Department of Physiology, Osaka University Graduate School of Medicine 

 
Objective- 
The purpose in the present study is to investigate whether visual evoked potential (VEP), which is one of 
sensory evoked potentials, can be used as an indicator for the anesthetic depth with ketamine-based 
anesthesia in mice. 
 
Materials and Methods- 
Adult mice were anesthetized with ketamine (80mg/kg) and xylazine (20mg/kg) and a monopolar stainless 
wire electrode was put on visual cortex. When the withdrawal reflex appeared, additional anesthesia of 
ketamine (40mg/kg) only or a mixture of ketamine (40mg/kg) and various alpha-2 agonists were added. 
After this addition of anesthetics, averaged VEP in response to stimuli of flashing LED light and the 
withdrawal reflex were checked every ten minutes until the withdrawal reflex appeared again. In each 
mouse, the amplitude of VEPs was normalized relative to the VEP that was recorded just after the 
appearance of the withdrawal reflex. 
 
Results and Discussion- 
The withdrawal reflex of the mice with ketamine and xylazine appeared later than that with ketamine only. 
The relative amplitude of the mice with ketamine and xylazine was significantly lower than that of the mice 
with ketamine only. 
This result suggested that xylazine deepened the anesthesia of the mice and that the lower amplitude of 
VEP could reflect their anesthetic depth. 
In present study, we also investigated medetomidine and dexmedetomidine as alpha-2 agonists. 
 
References- 
Effects of different propofol infusion rates on EEG activity and AEP responses in rats. Antunes LM, 
Roughan JV, Flecknell PA. J. Vet. Pharmacol. Ther. 2003. Oct;26(5):369-76. 
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P-37 
Statistical Considerations for Allocation and the Number of Time Points in a ET50 

Estimation Using Three Dimensional Human Skin Model 
 

Takashi Sozu1), Masayuki Takanuma2), Ayako Shiraishi2), Chikuma Hamada1), and Isao Yoshimura1) 

 
1) Faculty of Engineering, Tokyo University of Science,  

2) Graduate School of Engineering, Tokyo University of Science 
 
Objective 
Reducing the number of time points and repetitions is required for an alternative to skin irritation testing 
using a three-dimensional human skin model such as Vitrolife-Skin. Due to the small volume of data, the 
problem arises that confidence intervals for ET50, which is an index of skin irritancy to chemicals, cannot 
be obtained, unless allocating time points appropriately. We evaluate the effect of allocation and the number 
of time points on ET50 estimation and discuss appropriate experimental designs taking into consideration 
actual office hours of experimenters. 
  
Methods 
We conduct a Monte-Carlo simulation study using virtual data produced by a simulation model with a 
logistic curve on the time-response to evaluate the effects of allocation and the number of time points on 
ET50 estimation. In the simulation study, we compare two types of allocation method. The first uses an 
equally spaced interval frequently seen in validation studies in Japan. The second uses an unequally spaced 
interval allocating a time point 1 hour before and after the ET50 estimate obtained in a preliminary 
experiment. We also evaluate the effects of increasing the number of time points from 4 to 5. As measures 
for performance we use the proportion of estimable cases in which each confidence interval is obtained and 
the coverage probability in which each interval contains the true ET50 value. 
 
Results and Discussion 
The proportion of estimable cases in an unequally spaced interval was higher than those in an equally 
spaced interval. Coverage probabilities were always less than the nominal level independent of the 
allocation method and the true ET50 value. It was found that increasing the number of time points from 4 
to 5 keeps the proportion of estimable cases at an adequate level even if the estimated ET50 diverged from 
the true ET50 value. Therefore allocating at least five time points is necessary when the preliminary 
estimate of ET50 is not reliable. Conversely, allocating four time points is sufficient by allocating a time 
point approximately 1 hour before and after the ET50 estimate when the preliminary estimate of ET50 is 
reliable. 
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Objective- 
The effective time 50 (ET50) is usually used as an index for an alternative to skin irritation testing using a 
three-dimensional human skin model, such as Vitrolife-Skin or Epiderm. Due to restrictions on time setting, 
cost and labor, the sample size is limited to be small. Actually, in the validation study in Japan, at most 5 
time points were available for each duplicate experiment. Assuming such a restricted experimental 
condition, we propose the method for interval estimation of ET50.  
 
Methods- 
The common practice of estimating ET50 is based on a plot (% viability vs. treatment time). However, it 
sometimes fails to get reasonable ET50 and is not effective because the all available time points are not 
utilized. Therefore, we propose to fit a logistic model, or a log(time) linear model as an approximation of 
logistic curve for raw measurements and estimate ET50. The delta method is applied for interval estimation 
of ET50.  
We examine the performance of the proposed method using a Monte-Carlo simulation study assuming a 
logistic model on the time-response curve. As measures for performance, we use the proportion of 
estimable cases and the coverage probability of confidence interval for ET50. 
 
Results and Discussion- 
According to the result of simulation, it is confirmed that valid estimate of ET50 is obtained in almost all 
cases by the proposed method. However, the coverage probabilities in the delta method were less than the 
nominal confidence level 95%. The improvement of the interval estimation is left for future studies. 
 
References- 
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Consideration on the statistical analysis for agar method in the mouse lymphoma assay 
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Objective- This study is conducted to compare the agar method with the microwell method in the mouse 
lymphoma assay for evaluating genotoxicity from the viewpoint of statistical data analysis. 
 
Materials- The real experiment data collected and presented at the Plymouth meeting of International 
Workshop on Genotoxicity Testing together with experts' judgment on them concerning the genotoxicity 
were used to evaluate the performance of 4 statistical methods. In addition to it, some simulation data were 
also provided for the same purpose. Some of the data were obtained from agar method of experiment and 
others were from microwell method.  
 
Methods- A linear regression test, a quadratic regression test, a Dunnett type test, and Omori method were 
applied to above mentioned data with some modifications in application. The sensitivity, specificity, and 
degree of consistency were used as the measure for comparison. 
 
Results and Discussion- Concerning the real data, the best statistical method among 4 methods was Omori 
method with the nominal significance level 0.3% and the achieved degree of consistency was as large as 
93% for microwell method, whereas it did as large as 82% for agar method. The same tendency appeared 
for simulation data. This achieved difference suggested us the superiority of microwell method to agar 
method not only from the technical aspect but also from statistical aspect. I think that the statistical weak 
point of agar method laid in the unstable nature in variance estimation and microwell method should be 
standard method in the mouse lymphoma assay. 
 
References- 
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Objective- 

Skin permeability is one of the most important factors for the risk assessment of cosmetics applied to the 
skin. Many studies have examined the relationships between skin permeability and various 
physicochemical properties of chemicals, in order to develop a predictive model for percutaneous 
absorption1,2). Whereas it is known that percutaneous absorption of chemicals are influenced by not only 
chemicals but also vehicles, effect of vehicles are not considered by these predictive models. Then, we have 
reported the model to predict the human skin permeability of chemicals in various vehicles using artificial 
neural network3-5). In the present study, we have attempted to simulate dermal concentration of chemicals 
administered with various vehicles, based on a diffusion model. 
Materials and Methods- 

The human skin permeability coefficient (Kp) and the apparent diffusion coefficient (D) of several 
allergens were predicted from molecular weight (MW) and octanol-water partition coefficient (LogP) of 
chemicals and LogP of vehicles using the reported predictive model by artificial neural network3-5). Dermal 
concentration of allergens applied to the skin was simulated from predicted Kp and D using the diffusion 
model. 
Results and Discussion- 

Dermal concentration of 2,4-dinitrochlorobenzene dissolved by the mixture of isopropyl alcohol and 
isopropyl myristate (30/70), has reached the steady-state following 48 hours after the application to the skin. 
The human dermal concentration of several allergens following 24 hours after the application to the skin, 
much differed by vehicles. It might be possible to calculate dermal concentration of chemicals from the 
predicted skin permeability using the diffusion model. 
References- 
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3) Kouzuki H. et al., Drug Delivery System, 19, 312 (2004) 
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Mutagenicity is one of the important endpoints for risk assessment of environmental chemicals.  Many 
short-term assays to evaluate mutagenicity have been developed and some of them are being used routinely.  
Although these assays can generally be completed within a short period, their throughput is not enough to 
assess the large number of chemicals that exist in our environment without information on their safety.  
We have evaluated three commercially available in silico systems, i.e., DEREK, MultiCASE, and 
ADMEWorks, to assess mutagenicity of existing chemicals. We applied these systems to the 703 chemicals 
that had been evaluated by the Salmonella/microsome assay from CGX database published by Kirkland et 
al. (2005). We also applied these systems to the 206 existing chemicals in Japan that were recently 
evaluated using the Salmonella/microsome assay under GLP compliance (ECJ database). Sensitivity (the 
proportion of positive in Salmonella/microsome assay correctly identified by the in silico system), 
specificity (the proportion of negative in Salmonella/microsome assay correctly identified) and 
concordance (the proportion of correct identifications of positive and negative in Salmonella/microsome 
assay) were increased when we combined the three in silico systems to make a decision in mutagenicity, 
and accordingly we concluded that in silico evaluation could be optimized by combining the evaluations 
from different systems. 
We also investigated whether there was any correlation between the Salmonella/microsome assay result and 
the molecular weight of the chemicals: high molecular weight (>3000) chemicals tended to give negative 
results. We propose a decision tree to assess chemical genotoxicity using a combination of the three in 
silico systems after pre-selection according to their molecular weight. 
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Objective- Cytochrome P450 (CYP) is known to be responsible for the metabolism of clinically used 
drugs. Many genetic polymorphisms are reported in the CYP gene. To examine and evaluate the effects of 
genetic polymorphism, human liver samples or transgenic mice, etc., should be used. Establishment of in 
silico prediction system for the effects of genetic polymorphism makes it possible to replace and reduce the 
use of animals. The purpose of this study was to establish the feasibility of in silico systems to predict the 
effects of genetic polymorphism on the enzyme activity of CYP. 
Materials and Methods- Information for crystal structure of CYP2C8 and CYP2C9 was obtained from 
Protein Data Bank (PDB). The structures of CYP2B6 and CYP2J2 were predicted by homology modeling 
based on the crystal structure of CYP2B4 because of their high homology of primary sequence structures. 
The structures of 5 CYP variants (CYP2B6*8, CYP2B6*14, CYP2C8*3, CYP2C9*2 and CYP2J2*3) were 
determined using the structure of wild-type as a template. All of these mutants participated in the reduction 
of Vmax values, the substitutions of basic amino acids, and the positional similarity in the 
three-dimensional structure. The energy of interaction between CYP and substrate was calculated after 
substrates were docked into the active site of wild-type or mutated CYP. The energy of interaction was 
defined as a total of electrostatic and van der Waals interactions between CYP and substrate. 
Results and Discussion- The interaction energies between CYP2B6*8 or CYP2B6*14 and the substrate 
with an orientation consistent with the metabolite formation were −13.76 kcal/mol and −6.31 kcal/mol, 
respectively. They were higher than that of wild-type (−17.18 kcal/mol). It was found that the substrate 
tended to locate with another orientation in CYP2B6*8 and CYP2B6*14 (−23.94 kcal/mol and −19.28 
kcal/mol, respectively). Different orientation of the substrate in the active site of CYP2B6 mutants is 
thought to cause the reduction of Vmax values. These results suggest that the amino acid substitutions in 
CYP2B6*8 and CYP2B6*14 lead to change the conformation of the active site. 
 
References-  
1) Rupasinghe, S., Baudry, J., Schuler, M.A. (2003) Common active site architecture and binding 
strategy of four phenylpropanoid P450s from Arabidopsis thaliana as revealed by molecular modeling. 
Protein Eng., 16: 721-731. 
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Objective- We have evaluated the toxic interactions between propranolol and disopyramide in chick 
embryos.1) And we have also reported that the chick embryonic model of hypothyroidism produced by 
treatment with thiamazole can be used to examine the pharmacological and toxicological effects of 
cardiovascular drugs.2) The present study evaluated the effect of the hypothyroidism induced by thiamazole 
on the toxic interaction between propranolol and disopyramide in chick embryos. 
Materials and Methods-Fertilized eggs of White Leghorns were incubated. Thiamazole, propranolol and 
disopyramide were used for the treatment. 1.2 mg/0.12 mL/egg of thiamazole was injected into the 
albumen of fertilized eggs on the 9th day of incubation. Propranolol at 0.1 mg/egg and disopyramide at 0.3 
mg/egg and were injected into the air sac of each fertilized egg on the 16th day of incubation. After the 
injection of propranolol and disopyramide into the thiamazole treated eggs or the thiamazole untreated eggs, 
the heart rate values were measured. 
Results and Discussion-After the injection of propranolol with disopyramide, the heart rate was 
significantly decreased compared with those injected with propranolol alone at the thiamazole untreated 
eggs. Toxic interactions between disopyramide and other antiarrhythmic agents may result in potentially 
serious adverse reactions, particularly in patients with intraventricular conduction disturbances. In addition, 
this toxic interaction between propranolol and disopyramide was more severe at the chick embryos with 
hypothyroidism induced by thiamazole. In the present study, the effect of the hypothyroidism induced by 
thiamazole on toxic interactions between propranolol and disopyramide was demonstrated in chick 
embryos. Indeed, the hypothyroidism induced by thiamazole modified the toxic interaction of these drugs 
in the chick embryos. In conclusion, our in ovo recording system for ECG of chick embryos may be useful 
for investigating the toxic interactions of cardiovascular drugs. In addition, thiamazole-treated chick 
embryos may prove to be an alternative animal model with which to examine some drug-drug interactions, 
including some antiarrhythmic drugs, under certain experimental situations. 
References-1)Yoshiyama Y., Sugiyama T., Kanke M., Tsuchimoto K., Biol. Pharm. Bull., 24, 429-31 
(2001). 2)Sugiyama T., Saito K., Shimada H., Tsuchimoto K., Yoshiyama Y., Altern. Animal Test. 
Experiment., 6, 89-96 (2000). 
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Objective- Although yet discovered, it is thought that herbs or kampo contain many useful substances for 
human health and improvement as well as for the therapy of diseases. Research on each herb and kampo 
has been done energetically, but there are a few approaches capable analyzing many samples 
encyclopedically. The nematode, C. elegans, which is a simple organism anatomically (hypodermis, neuron, 
muscle, digestive and reproduction systems), is a well-used model system for aging studies because of its 
relatively short life span of about 30 days. In this study, we constructed a system to explore anti-aging 
effects encyclopedically from many substances and then measured the effects on some herbs and kampo 
using this system. 
  
Materials and Methods-C. elegans normally reproduces as a self-fertilizing hermaphrodite (bisexual). FudR 
is often used to prevent progeny production, but the fer-15 mutant, which is a temperature-sensitive to 
reproduction, was used in this study. About 2,000 synchronized L1-stage larvae were incubated in a liquid 
medium containing E. coli as food. After maturation, samples and ampicillin (to limit the amount of food) 
were added. To measure life span, the animals were counted every a few day until death. 
   In this study, 26 kinds of herbs and kampo kindly offered by Tsumura Co. Ltd. were examined. 
 
Results and Discussion-In these herbs and kampo, Daio made C elegans live longer. Preliminary 
experiment suggests that Daio has an anti-oxidation ability which acts to suppress superoxide production 
from mitochondria. 
   On the other hand, seven herbs, Shakuyaku, Botanpi, Mao, Kanzo, Shokyo, Saiko and Ogon, shortened 
the C. elegans. It is known that Shakuyaku and Botanpi have anti-bacterial effects; Mao has anti-viral 
effects; and Kanzo, Shokyo, Saiko, Ogon and Mao have antipyretic or antidotal effects. 


