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Environmental Susceptibility Genes That Couse Toxicity and Cancer
Danie! W Nebert

Center for Environmental Genetics, Department of Enviroamental Health, Departeant of
Pediatrics-Division of Human Genetics, University of Cincinnati Medical Center, PO, Box
670056, Cincinnati, Ohio 45267-0056, 1.5 A,

Individual risk of toxicity or cancer can often be afTectad by one’s exposure to sufficiently
high doses of environmental agents, combined with one’s underlying genetic predisposition,
ITunequivocal DNA tests for genelic susceptibility to toxicity and cancer can be successfully
developed, then identification of individuals at increased risk would be very helpful to the
fields of public health and preventive medicine. A growing number of human genetic
polymorphisms are being characierized; some of these have been demonstrated to be
correlated with risk of texicity or cancer, whereas others presently remain equivocal and
require further study, Thus, genetic differences in the regulation, expression and activity of
environmentsl susceptibility genes czn be decisive in defining cancer susceptibility and the
laxie or carcinogenie power of environmental chemicals.

What is “an environmental disease? Why are some individuals and some faumiliss affectad
more cisily than others? Indeed, even within families, why are some individuals affected
whereas others are not? When taking the same dose of a prescribed medication, why da some
individuak—but not others—experience side-effects? Why do anly seven out of every |
cigarene smokers die of lung cancer? The answer to each of these questions involves the
combiration of enviremment and interindividual penetic variation.

The first six examples in Table | represent cases in which large doses of an environmental
agent can be quite easily documented by 8 good médical history (2@ pack-vears of smoking,
length of time and the amount of drug taken). The next three examples represent exposures
te sun, to the outdoors, and to chemicals in the work place; gquantitstion in these cases is
generally more difficult than the first six examples (2 g ““What is the actual number of days
worked? Was the exposure ientical on all these days? Are we dealing with a single chemical
or & chemical mixture™ ) The last four examples of Table 1 depict even fuzzier cased in
which a couse-and-effect correlation can be determined by an epidemiological study of large
human populations, but 1 cawse-and-effect in 4 particular individual is ofien difficult to
prove—medically, or in a court of law (e g ataxia might oceur in one person whase blood
Fb™ level is more than 3 thmes lower than that of someone who is asympiomatic. “Is the
mlignancy diagnosed in & worker caused by hisher occupational exposure, or was the worker
going 1o develop it anyway ™),

Mot listed in Table | are the even more ambiguous situations. For example, how often can
an environmental disease be caused by minuscule and intermittent exposures to “everyday”
chemicals (e g enting fruit that had been treated with a fungicide, playing on a golf course that
had been sprayed with insecticides or herbicides, ingesting canned food having “detectable”
amounts of an endocrine disruptor). Toxicity and cancers occurring in individuals with these
kinds of exposures are the most problematic for scientisis o quantitate and interpret.

Why is it difficult for a scientis or ¢linician to be certgin of the cause of environmental
disease, a3 one moves down the list in Table 17 The answer to this question resides in our
gemes. |tis now clear that, justas we cach have an original set of fingerprints, each of us has



Table 1. Examples of environmentally caused disenses

= Bronchogenic carcinema in cigarctte smokers

* Chronic bronchitis, emphysema and heavy wrinkles in cigarete smokers

= Liver fibrosis snd cirhosis inalcoholics

+  Drug-related lupus syndrome in patients tsking procainamide

« Dangerously liwered biood pressure in patients taking debrisoquine or sparleine

» Lung cancer in people exposed 1o mdon

« Malignant melanoma, other skin cancers, heat stroke, sunburn in persons exposed 10
excessive sunlight

»  Lung cancer in urmnmm mine workers

+ Chloracne, porphyria cutanes tarda in workers exposed to dicxin and other hinlogenated
hydrocarbons

+  Ataxia, lowered mentality in persons exposed 10 high levels of lead

« Increased risk of chranic myelogenous leukemia in workers exposed to benzene, increased
rizk of urinary bladder cancer in chemical dye workers

+  Asthma in children and adults exposed 1o indoer or cutdoor air pollution

= Toxicity or malignancy in persons living near & hazardous wante site

a novel combination of genes that enable us 1o be resistant or sensitive to various types of
chemical and physical insults, This lesds to our own waigue underlying gemelic
predispasiion 1o toxicity or cancer. This field of study was termed “ecogenetics” by Brewer
in the mid "seventies, and a subset of this field (interaction hetween genes and respoase lo
drugs) had been named “pharmacogenetics” in 1958 by Vogel (reviewed in Gonzalezand ldle,
1 904; Kalow and Bertilsson, 1984; Mebert, 1997h).

A phenotype (trait) that is dependent on two or more gencs is called polypenic,
muliifactorial, or o multiplex phenatype e g blood pressure, height, weight), Owiously, the
gutliers, or individuals at the extreme ends of the spectrum of phenotype (¢.g. highest and
lowest blood pressure), are the most valuable patients 10 seientists for isolating and identifying
the genes responsible for the phenotype. Virtually 100% of all diseases, including environ-
mental diseases, shauld be regarded as multiplex phenotypes—usually caused by two of more
major genes and pechaps seversl dozen modifier genes. For example, an abnormal BRCA!
“iusmor suppressor gense” can be regarded ns a major gene for increasing one’s risk of breast
cancer, in probably 5-8% of women, and being homozygous for NAT2 slow acetylator alleles
can be regarded as & modifier for enhancing ene's risk of breast cancer.

In any populaticn, there are always more than two alleles for any given gene. A genetic
pelymorphism exiss when a subset (second allele, locus or phenotype) i5 found i 2
popalation, Typically, the allelic frequency is arbitrarily considered by epidemiologists to be
“zero,” or negligible, o insignificant in its effects on the papulation structure, if less than 1%
of individuals are affected. Others commanly regard 2 palymorphism as “any time a particular
phenotype in & population scours at frequencies of 1 in 1,000 or 1 m 10,000, “Mutations”
are defined os one or moee altered bases (adenine, thymine, cylosing, guanine) in the DNA;
mutations require one round of new DMA synthesis to become “fixed.” For every one
mutation that becomes “fixed,” there are 1,000 to 100,000 “oxidative hits,” or other forms of
DA damage, that get repaired without becoming a mutation. “Spomfancous™ mutation rates
gecur {2.g by backgreund fonizing radiation) at frequencies between 1 in 10% and | in 10
Geneticists there fore repard uny allele that persists in a population at a frequency of <1 in I

£



as “having & reason for existing that we do not yet understand.” Possible mechanisms—for
why a particular sllelic variant would persist ot greater than spontancous frequencies in 3
population—might include: faf*balanced polymorphisms” (in which presence of the mutant
allele confers some advaniage to the heterozygote; e g. sickle-cell anemia), [fBf genetic
“hottlenecks” {enhanced iml.-rhr::.‘ring duse b lovww umbers af individuals available, or die 1o
geography), and fef “founder gffects” (spread of a mutant allele, anginally by one vigorous
ndividunl).

A biomarker refers to some type of “evidence that environmental agents have allered
cellular macromolecules.” Environmental exposuse might be gpemotoxfe (causing DMNA
damage) or g enorexi: (dsrupting endogensus signal transduction pathways independent
of ONA damage) in the coll or organism. This would include chemically alicred DMNA bases
or protein (e g oxidized gaanine, aflatoxin B,-DNA adducts, aniline-hemoglobin adducts, ete.)
or elevated components in the cell or organism (e g a-feteprotein, metallothionein, #e.) as
the result of oxidative stress or the metabolism of endogenous or exogenous substrates.
Biomarkers are often used 8s an assesament of exposure to a particular chemical, especially
in occupstional medicine, The activation of a profe-emcogene (e TRPSD, or the
inactivation of a fumer swppressor gene (e.g. WTT}—leading 10 cancer—can be the result of
mutations caused by abnormally toxic level of endogenous or foreign chemical metabolites
{e.g. benzofalpyrene, aflatoxin B,); as such, these mutations represent biomarkers. On the
other hand, “variant, or mutant, slleles™ {{ ¢. ones genetic predisposition, inherited from one’s
parents) have sometimes been regarded by epideminlogists as “biomarkers™; thisterminology
i5 incorrect and is strongly discouraged.

O ihe approximately 100,000 genes in the human genoeme, what genes might be involved
in causing environmental texicity and cancer? |t has been estimated (McKusick, Online
Mendelian Inheritance in Man [OBAEM]Y thae as many ms Th% of all human Benes mighr
contribute to human dizeaces including environmental diseases, All 100,000 genes can be
divided roughly intothree broad categories—"metabolism genes,” “signal transduction genes,”
and “infrastruchure genes,”

Metabolisme genes code for engpmes. Enzymes “act as a catalyst to induce chemical
changes, aliering & substrate o form an mtermediate or product™  Benzo[a]pyrene
hydrony lase, mediated by CYPI AL, is an example of an enzyme characterized because of its
capacity to metabolize the environmental agent benzo[a|pyrene; although CYPLA | must have
an endogenous substrate for evelutionary reasons, and is known tometabolize arachidonic scid
metabolites, the true endogenoes substrate has not yet been estoblished, Adenine deaminase
it generally regarded as an endogenous enzyme metnbolizing the substrate adenine; however,
any ndenine analogue would be regarded as 2 drag, or environmental ageni—thus
demonstraling that virtually any “housekesping pene™ encoding an enzyme eritical to
endogenous pathways in the cell sfill might contributs te environmental disenss imder a
particular circumstance. Any allelic differences in the genes, encoding either benzofaJpyrene
hydemxylase or adenine denminase, combined with the proper envirosmental exposure or dose
of drug, could therefore be responsible for interindividual susceptibility to environmental
toxicity or cancer. The genes and enzymes imvalved in metabolism of virtually all endogenomas,
as well as environmental, chemicals have also been termed *drug-metabolizing anzymes” and
DAE gewes, respectively, and the receptors that up- and down-regulaste many of theze enzymes
have been called “BME recrprors” (reviewed in Meber, 1997a),  Hence, DME genes {e.g
CYPIAZ CYP2, GETPI ALDHD UGTTAS, NQOI, HYLL, SULTY, FAMO3, ) compeise the
wast majority of the melabolism genes,



Signal transduction genes encode proicins {including kinases, phosphatases, transceiption
factors, cell-surface receptors, DME receptors, tumor suppressors) that participate in signal
transduction cascades {e.g TRP3I, RBI, APC, APC, WTI, BRCAI MUTS. PMSZ, AISHS,
PPAZ, MDM2, TRADD, SERCA2, AR, RAR, RXR, PPARA, ...). Genes encodmg profeins
involved in the nuclesr mamix, histones, chromatin or nueleosomes (anything involved in the
transcriptional response to endogenous or exogenous signalling) are also included in this
CalEEary,

Infrastructure genes code for proteins involved in the assembly of all celluler and
subcellular structires (e.g. spindbe formation, kinesins, adhesion proteins, Golg apparatus,
ribosames, peroxisomes, nucleclar membranes, ...)-

An envirenmental susceptibility gene is thus defined 2= any gene that encodes a gene
product (enzyme, or other protein) fhat an exogenous agent might inserfere with {either as an
agonist or an antagonist), causing periurbation of normal cellalar functions and critical life
processes of the cell—leading ultimately to toxicity or malignancy. Susceptibility gpenes
include subsets of metabolism genes, signal transduction genes, and infrastructure genes.
Allelic differences in any susceptibility gene are therefore capable of producing diffesences
in individual risk of environmental toxicity or cancer. 1t would seem reasanable to assume that
allelic mutants in metabolism genes are less likely 1o be lethal, compared with allelic mutants
in signal transducticn genes or infrastructure genes. Exceptions in signal transduction gene
variants would include cases where redundancies in signal transduction cascades exist.

Interindividual differences in DME activities have heen ghown to be particularly substantial
{eg. 10- 1o =10,000-fold), whereas differences in receptor affinty and other signal
transduction function are not wsually so striking (2- to perhaps 20-fold), Phase 1 DMEs. most
of which represent eytochromes P430, ofttimes metabolically activate procarcinogens o
genotoxic elestrophilic intermediates, and Phase 11 DMEs conjugate the intermediates to
water-soluble derivatives, completing the detoxification cycle. Thus, genetic differences in
the regulation, expression and sctivity of genes coding for Phase | and Phase (1 DMEs plus
the DME receptors can be crucial factors in defining cancer susceptibility and the toxic or
carcinogenic power of emdronmental chemicals {or chemical mintures).

Thirty to 60 years ago, DMEs were considersd as @ “liver detoxification system”
responsible for breaking down drugs and ather hydrophobic enviranmental chemicals for
excretion. 1t now seems clear that: faf ot least some of these DMEs are located in every
cukaryotic cell; b none of these DMEs exists in the body for the scle purpose of foreign
chemical metabolism; Jef all DMEs have endogenous compounds as their natural substrates;
and fdjmany ofthese DMEshave existed in evalution priorto the divergence of bacteria from
cukaryotes, indicating that these DMEs have been respansible for critical life funclions long
before animal-plam divergence {revigwad in Webart, 1994),

Lastly, the issue of gene nomenclature needs 1o be approached. When the fields of
bicchemistry and eazymology exploded in the *fifties and “sisties, the International Union of
Bicchemistry (1UB) established a uniform numbering system for all enzymes; the Enzymes
Commission numbsr, “EC number,"” for all enzymes—independent of species—containg four
numbers separsted by pericds (eg 1111 for alcohol dehydrogenase: 1.14.17.3 for
peptidylglycing monooxygenass), classifying the enzyme by class, subclass and subsubclass.
This system i8 commonly nccepted today.



In 1993 the IUBMB Joint Commission on Biochemical Nomenclature (JCBN) decided 1o
suppont strongly the systematic naming of genes across all species—based on divergent
evolution of gene superfamilies, similar to what had been dane for eysochrome P430 (CF 1)
nomencliture since 1985, This has now been applied successfully to the UDP gheosyl-
transterase ( L'GT), aldahyde debydrogenase (4 LDH), plutathione S-tranafernse (G8T), epoxide
hydrolase (HFL} and sulfotransferase (ST) gene superfamilica. More than | 000 CYP genes
are categorized across all eukaryoles and prokaryotes, whereas more than |00 LG T genes and
mare than 150 ALDH genes have been categorized to date. Each pese in a superfamily has
ariginated from an ancestral gene, present usually more than 2 billion years age, and exhibiis
maore than 15% similarity to every other gene in that superfumily. The main difference
between species that have diverged during the last several hundred million vears reflects within
each superfomily: faf gene duplication events; (B the appearance of new gene functions as
the resull of genetic drift, unequal crossing-over; and then fof additionn] gene duplication
events. The number of “core genes™ (ie. those present >400 million years ago) is expected
to range between 8,000 and 15,000,

Thie next decade will witness the most incredible explosion—when all genes in more than
200 genomes will kave been isolated and characterized. There will be the urgeni need 1o name
between 3 million and 5 million new genes! 1t is obvious that each “core gene™ will represent
i unique superfamily. The most efficient, and perhaps most rational, method for gene
nomenclature, in this decade of penomics, is to name all genes within each
superfamily—acrats all specier—on the basts of divergent evolution

A systematic approach o the memfirg of eman alleles is also urgently needed (Nebert et
al., 1999). It is pow reslized that we can expect between & million and 30 million single
muckeatide polymarphisms (SNPs] throughout the genome. This means that any gene spanning
10 kb will be anticipated to contain betwsen 20 and 100 SMPs—alone and in
comhinations—if, for example, the same pene from 1000 individuals is resequenced.
However, how far §-ward and 3'-ward of a gene iz still considered "within that gene™ How
sheaild alleles be named when they contain ane, twa, or combinations of five or ten different
EMPs? Theee and other questions have recently been addressed (Mebert o al, 1999) The
naming of human alleles will be presented at the 15T Mesting, aleng with examples of how
enviranmentasl susceptibility genes alter imerindividual risk of taxicity and cancer.
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Tha Flavin CGontaining Monooxygonase Geane Family in Humans
Richard M. Philpot

Molecular Pharmacoloy Seclion, Laboratory of Signal Transduction
Mational insfitute of Environmental Heallh Sciencaes

Aasearch Triangbe Park, NG, USA 27709

The flavin-containing monooxsyganases (FMO) are a family of
drug metabolizing enzymes that catalyze the oxidation of nitrogan, sulfur,
and phosphorous alems in numearous drugs, pesticides and other chamicals
presant inthe anvironment. The gene family contains five mambears (FMO1-FMOD
&) all of which appear to be expressad in evary spacias that has bean
examinad  The homalogous FMO forms exhibil approximately 55% identity in
primary structura and arthologs (sama form in different species) exhibit
approximataly B0% idanlity, Unlika cytochroma P450, the FMO gana familyis
complalely uniform across specias inos.

For soma years il was considerad that 1he FMO was asingle enzyme. In
that regard much atlention was pad to the FMO purifed from porcing liver
and this protain was studied extensively. Only in tha past tan years have
multipke forms of the FMO been recognized and invastigated. This
multiplecity i important 1o the study of drug metabolism in humans bacausa
tha major FMO isoform in human liver isnot tha sama as the one from the
pig.

Tha live mambars of e FMO gane lamily ae expressed in aspociea-
and tissue-depandant manner . Théso anzymas catalyze the oxidative
mataboliem of avariety of nitogen-, sulfur-, and phosphorous-containing
compounds, soma of which are of toxicological importanca, The involvamant
of FMO-medialed reactions in human drug meatabolism has been associalad with
anumber ol subsirates including dimattvwlaniline . tetiary aminas,
including imipraming and chlorpromagzine, thiohenzamide , and tamoxifen .

The mest thoroughly siudiad of tha FMO isoforms are FMO 1, the major
torm exprassed in liver of adult pigs, and FMOZ, the major forminlung of
adull rabbil. Howaver, neither of these isoforms appears 10 be exprassed Lo
any significant axtant in Hyar of adult human, On the basis of catalytic,
immunochemical and exprassion data, i has baen shown thal FMO3 makes the
greatest contribution to FMO-madiated drug meatabolism in adult human fiver,
FMO3 has been cloned from human and rabblt and purified from rabbit, and
FMOA orthologs from macague and rat have been identified. Aasults with
purified and recombinant FMO3 and with human samples have provided
avitenca
that tha unique slereosalactivity of human liver microsomes for the



melabolizm of prochiral FMO substrstas is afunction of FMOAI,

In addificn fo FMOE, FMOS has also been deleciad Inhuman liver.
However, 1ha activity of FMOS appears 1o be Emiled by low subglrato
affinity, Transcript for FMO4 has been detectad in sampées from hurman fiver
and FMOM protain has bean assessed by Wostarn blol. Like FMOS, howevaer,
the activity of FMOM for drug substrates appears to be limited,

Recent results demonsirala ihal livers of adult, mals humans contain
highly variable amounts of FMO3 and FMO&. In five samples the total FMO3
plus FMOS content ranged ten-lald, from ahigh of 150 to alow of 16 pmol
parma microsomal protein, FMO3 content was consistently greater than FMOS
content bul the ratio of the two varied from2:1 to 1001, The variability
in absolute levels of FMO3 is somawhat greater than reporad for relative
lavals of FMO3 determined immunochamically with an antibody (0 8 macaque
liver FMC,

Markad variablity in FMO-dapandant melhimazole S-oxidalion was also
obsoryad in samplos from adull human liver, resulls consistent with those
for anumber of FMO substrales. The variabilly with methimazole appears 1o
be enfiraly afunction of FMO3 content. Inaddition, tha naarly identical
kinatic proparias of microsemal FMO3 [guantitaled by immunochemical
anakysis) and recombinant FMOS3 [quantitated by flavin datermination)
indicates that our resulls were nol compromisad by loss of active enzyms
during tha preparation or slorage of microsomal samples, aproblem avidenced
by levals of immunoraacliva peolain dspropodicnally grealar than
activities, . This finding provides aguantitative validation of the methods
thal have been developad for the preservation of FMO activities in human
hepatic microsomal preparations and the andling of hydrophobic protains for
ugEe as immunochemical etandards,

Rogardiass of the FMO3'FMOS ratio, no kinelic evidence is found for tha
paricipation of FMOS in the metabolizm of methimazole, This isantirely
consistient with the poor calalytic efficiency of FMOS (-5000-1imas less
elfizient than FMO3) detarmined with the recombinant enzyme. Alack of
participation of FMOS inlhe reaction i also supparted by tha cbsanation
that the relationship betwean rale of methimazole axidation and FMO3
contant comas vary cosn lo exirapolating through the origin.

Like S-oxidation of methimazole, M-oxidation of ranitidine also
carralates very wall with FMO3 content. The high Km valus (2 mM) for the
M-oxidation of ranifiding by FMO3, which appaara o account for most if not
all of thiz activity in The samples we examined, is consistent with 1he low
ovedall medabolism of raniticioe i man, Low affiadty (Ko 1-2 mbd|
FMO-catalyzed iormation of raniliding N-oxide has also bean reporiad lor



dog, ral, and guinea plg, Inthe case of the ral and guinea pig, bul not

dog. ahigh affinity phase of N-oxdation was also observed, Human FMO3
also catalyzes the S-oxidation of ranitiding, although af rates that are

only about /& the rates of N-oxidation,

Motwithstanding the fact thal differencas In FMO-mediated matabolism in
human hepalic samples appear o be explained by differences in FMO3 content,
the most impotant guestion regarding this vanability remains unanswarad,

Izit areflection of individual differancas or does itrasull from aranga

of values thal might be obtained from a single Indvidual over ime? The
lack of correlation between mRMNA and enzyme levels among individuals
suggesis that the iatter possibiity deservas consideralion. Unlass the
machanisms regulaling FMO content vary significantly among individuals,
inherent differances in enzyma levels should be reflected by soma steady
state relalionship betwaen mANA and protein, On the other hand, our
rosults, which show great variability in mBRMA contant for FMO3 may be
compromised by vadable degradation of mANA. However, anatysis of the
protein/mANA data suggasts that this could only be the case if transcnpts
fer FMOA and FMOS are affectad quite differantly in a given sampla, &
dafinitive answor to this question depends upon the developmant of a
rediabie in vivo matabolic dalermination thal can be associated claarly wath
Fiia,

Tha conclusion thal FMO3 is likely the major contributor 1o
FrO-mediated activity in adull heman liver has bean reached in a numbar of
studies. Mew ragults offer quaniiialive proof thatihis s indeed the case
for 1ha S-oxidaticn of methimazola and the M-oxidation of ranilidine. Given
tha gonaral lack of activity of FMOS this will likaly hold true for tha
majority of substrates, The quantitalive assessmont of FMO3 and FMOS5in
hurnan liver micresomal preparations demonstrates tha utility of the
recombinant enzymes lor such sludies. Ithasbeen shown previously thal
racombinant FMO3 exhibits the ganaral propertias of an FMO and that
guatitallve comparisons batween recombinant and microsomal human FMO3 can
ba mada. W hava now beean abla o damonsirale conclusively Inal the calalylic
properlias of tha anzyma in tha two systams are virually identical and than
guaniilalive assessment of FMO isoforms in human hepatic microsomal samplas
canbe made on the basis of sludias with recombinant anzyma,
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A fa B £ 7L L LT @ Methylmercury Chioride (24 % ra
AR apoptosis i 7

OEamE. § T2 meihid, SHyEd

AL A F PR b TR R B
*RELL AR T R

= M

HRABPEETES KBS TIIAME R - S, | RNEER. %
HAEMBRENIZIRINSPTLIAMASNTILLS, Ral ICH AR
[methyimercury chioride: MMC)E #5905 S BRRERSE =0, ARED
BT ETALELTHATES, HMEEEREETH apoplosls THS Z L EHESL
T&fE, £007. JO/hEEMBIRLIZ £T°5 apoplosis OR & WFFO R & IR
B T SN RGRICRY SRR 2 .

Rzt E s ot CEERERE LA, T2 M EEREE T AW
HIRUEH e R o, o b T WKAH T R O3 6 - o i
P& R A%, F344, Sprague Dawley, NAR, Wistar TR L <, o FL
EIRIRY L ko R e O R TR o L T

T apoptosis BIAGES - T8 LSRG REET & LT ICE, bBNOS, Fas,
IrkB, BONF CHEitiE £5 .4 TEcDNA & RV T ob B8 e ooo ) JibEn il & 21 8- Westarn
and Noihern bloting £i7-07/z. TOFE, RERIZ ICE mRNA O ALEW &
it - BDNF &€ 0 recaptor THEFO L o d—4 F LA 255 145kDa
@ B EOORRATEMBYH SO, —FFodeF+—tHEAT -l An
9skDa @ kB TIZVMICRBOIHRAME SN/, Fas, bBNOS (nNOS) T35
frLddimino i,

ARER RN ANESHET 2o 0 MMC BB S REER SR L
f=.Mouse and human zie1 & homology @8 L1 B4 0 cDMA % rat brain £ 0 cloning
L. MMGC £ 5 rat cereballum 28503 Jc1 OFERS@EELE. SO, @
ERREFA S Zict mANA OF-PAYEREE X 5, EERERIE apoptosis |- Zic1 #
GG L Tha s AElais,

Analysis of Cerebelar Granular Cell Apoptosis Induced by Methylmarcury Chioride
in Aat as a Model for Minamata Disease.

Kazuo NAGASHIMA, Hirofumi SAWA, Yuki OHADA, Yoshivasu KOBAYASHI®,
Laboratory of Molecular & Cellular Pathology, Hokkaldo University School of
Medicine, Sapporo-060, Japan and *Department of Veterinary Pathology, Otihro
Unwrarsity of Agricuiture and Velerinary Medicine, Oblhiro-080



E A kP EE T & T R O i b e O RERM TR T S8
DEHMETILIMNGETHS. KEMO R TAELTREETHYEE (visual
cortex) CAHE, (LRESEE MEIROTE, SHNEREEOEE SN T VAN
Monkey and cat TH visual cortex DERMRSHEA, rat and mouse TIZHR S
fifr, ForTETRCBEBRERHREESSDLSEY ENTRRMEE
TEHMEHREL, XOTEE AV species and strains % FH 1T apoptosis 12 8
HErREEERHL. o0 ENERSR ML TETOERE T .,

e L5k

HEE

7 2 T3 apoptosis IZMHHET S Fas MAREFICEEVRANTHED, =0
ELOPRERZA—-F - FRTOAORKTHITNTWE I LMG, IHRE
T A(C5TEE, C3H, BALBe, 3 weeks male)E Rt EREM A, BRI
methyimercury chioride (MMC) & 4mi/day & L T Smgfkg/day 5 L .

Sy imale) Tl 3850 Sprague Dawley (SD). Fisher 344 (F344), Wistar,
Wistar King Aptekman Hokkaldo (WKAH), Nen-albumin ral (NAR)V 5 D ral [2)
R, #FEO at & MMC TS Hin=4). #E5Fin=2)C2TT. #4581
i1 2o0g rat AR BE 20mlfday SRE L 4mpkplday O MMC % ad b5 2 L
T

[Er R

oL, BRERORR, #SiMENElE, 7HRF—-A0KE, BIZO A
FARBEE O E MMC 25480, BSE7H. 140, 2 B CERERSE L.
MEREEEE IS - 23 HEIZ rat & sacrifice L, REL WK, HRORKE®
HERELE, £/ HE REECLONERIZBTSNBEHREE, TUNEL B
LHEEER BT R - A0REERHL L,

Apoplosis BTN & T 8 Hr
Rat cersballum £ 0 TRIzol (Gibco BAL)E M 1T RNA 35 LTF protein &HIIH L
F=. Waestern bloting OHidkE LT ICE. f Fas. i kB, B BDNF 175

I bNOS #% JH 1172 Northern blotting {2 (28l H L 7= total RNA 20ug % M8 S B rat
ICE cONA probe £ Hl L2172 Nartham hybridization £§7 < 7=,

Zic g

IR R RN AETET Zict @ MMC 98B o REES L
7=. Mouse and human Zic1 & homology 08«40 cDNA & rat brain L0
cloning L. MMC $25 rat cerebelum (265815 il ORR SRR L .

& R
&M strain @ mouse HOPEEEIR E L THEE L 2N 5SS 25 UREOLE
i, LALWBESENEIAATAD L, SHMECESMESHIZRS N, ¥
AR I apoptosis £ neuron MM, JdREEEMIROELEIZR SN
A 5 3 e T o

T S



WAZ rat O strain IZETDENERML A, SREERE G584 HED S
Birsd L, BRENCRABED 98 6 SreicEd L. BEO A F LARE
M LT R T A ] A A AR e 0, KRB TR T WKAH. NAR
SERIZ BT R E T L. E8I SD FR< 0B THEETED, HEBY
HIZHEL, WKAH. KT NAR EHESH S, PR -2 o0 T HREBORTR
i 3l

Apoptosis M EAORMTIE. ICE 9L rat I 50T protein and mRMA |-
SATRACHNAEDL N, £/ BONF 250 receptor THESFD 2 F4
=P AT &N 145kDa @ mB WHORBGESBL N, —FFDS
Fr—AFAL LRI 95kDa O kB TRV I ERO TR N,
Fas, bNOS (nNOS) T S L 24— .

Zicl mANA HERRRNIZREAES SN0 s ARLDREMMETL. W
KB OB A S 28 BT, Wit FLA, RSBV G
BT & Northern blot ZEEOEEAR Gk, BLEED Zio idiaipay st
IZENTLTREOETYESGN, BREBRCECST F—> 200 ET-
TS EEAUERE X 1,

D# X

SEfTo i ERICLED MMC CIREREOBEEIL. mouse THMET AR A
0, Ei-rat Tid strain 2L OB AT EARENE, 9HO MMC 8588 TF
THl SD. F344. Wistar, WKAH, NAR > 7, SD HhEdl. seER a2 mane.
TUNEL Hfi - HBETHED MMC EXTZIEEVRL S Y EREhE, @i
WHKAH i1, f2dliE F344. NAR. Wistar - BB TE < A0 sEEE S TE.
TUNEL BMERIER S &IZ S MO TIRSEW TEN MMC 3T B W At
EAtEN EhA, EAREBOAFILASRRED FRTEESMNCTESEED
o ddt, KESLIUIFETIE WKAH. NAR S BEi-HE~Tlmii& 5L -,
WHAH & NAR IO AT AREE I DEREERETH- 0L SR E
£, T b— L ZRBEEO R WKAH L0 LM, ZHE D strain 2418
ETHZEFIIMTSHAYSEOREE® L SN,

EL e B0 G, rat ZRNE MMC @ invivo DEBRTIIWKAH EHna - b
REELWEEAGHE, KR4 MMC CLo/hEREEEROTF F—2 2
DRFEERHTL I EE2EMEL T, EERRE RSB L . EAa
EHEL TS EEAGNTIS zine finger protein O—#THAETET Ziel @
R TR L 2[4 human & mouse O Zigl & HEET 2 L F0 homology 1 85%
BELRBCEFERTLE, SEL B0 doning L7~ rat Zict @ cDNA
sequence £ mouse & 981%D homology £H L T, O cDNA £
Morthern blot 125 0 MMC 8545 rat B2 35400 3 2ic1 mANA O B w B &R
PaERBICRTLTE TS amaEnd. E0m UMD Slm L~ B
id Zict mANA HECRICEWTHRERIABS 1Y, B at PESERICE
LT Zic! mANA DRESIMERENTHES LR ENA. EREREIEER N
foelmRfAiGHh MMC 51280 Zot ERORRHRET YA L0trant,
Bl EO#RS S MMC O S Z 2 0 iRl AN ETE T T4 Zil 2K
FL, TOEMERROTE =2 LalBtEcatsdmshet. oh
ETI Zict ETH = A0MECMLTHELTWAE YN, AE8I-
N Zict 22w TiRETaRARGHhS.
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1) MMOC #5237 2 BRSO 2 E L mouse THRESNT, 2 51- rat
& girain i-& PR D 5D, F344. Wistar. WKAH. NAR @ 5 B O T WKAH
A SR AT o T
2) hREEAAE TSN ICE CREEYTREL TED, caspase T L5~
apoptosis CHEREAHEE 2 Nk,
3} rat Zict cONA @ —f % AT-PCR #1127 cloning L 7. MMC DS E0 4
MERERERMESETFTHED Zi MEFL. =0, HEABROTH ~—
Al raREMBEIS I EMEENE
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Endocrine-Mediated ABorations on  Dovelopment  and
Reproduction Following Exposure to Pesficides’
Rober J Kaviock
Reproductive Toxicology Division
Mabonal Healh and Envinpnmeantal Effects Research Laboratary
U3 Ervironmental Protection Agency
Research Triangle Park, Morth Cargling, UISA

In recent years there has been a growing concern thal exposure 1o
chemicals in the emvdironment poses a senous Threal 1o human development and
reproduction via disrupting effects on endocrine lunction,  An “endocrine dsruplor
has been broadly defined as "an exogencus agenl Thal inlerferes with the
produciion, release, transpor, melabalism, binding, action, o elimination ol natual
hormones responsible for the maintenance of homeosiasis and the reguiation of
develgpmental processes.”  Due o the cilical role of hormones in directing
differentiation n mary lissues, the developing organism B particaladly walrerable 1o
Huctuations in thi timing or Infensity of exposure 1o chemicals with hormonal (or anti-
hormonal) activity, In addition, the nommal functioning ol the adull reproductive
system ks also vulnerable lo akerations in endocring signaling, with subsequend
consequences on ferilily, fecundily and cancer. Concorns have reached such a
level thal legislative reguirements for idenlifying chemicals with endocnne disrupling
potential were included in the Food Quality Protection Act and the Sale Drinking
Waler Act which were passed by the US Congress in 968, The regulalony
requirements emarging from these Acts will shorlly begin o generale a consideralde
amount of informaiion regarding the polential of a wide variety ol chemicals 1o
interact with various components of the endocrine system.  More recenily, the
European Farkament has voted o recommend the use of the procaulionary principle
in dealing with 1he regulation of chemicals with andocrine-disrupling actons.  This
presentation will highlight research conducied in the Reproductive Tosicology
Division ol the USEPA stempiing 1o characteriza both the range of manilestations
froam exposune 1o endocring disrupling chemicals  alb dillerent life stages and 1he
undertying mode{s) of action. The first example nvoles the impact of anti-
androgens on the developing reproductive track of the male; the second explores
the sensitivity of the prostate gland to estrogens during the parinatal period, while
the last tocuses the vulnerability of the central nervous system in the adull lemale,

Effecis of anti-androgens on ihe developing male reproductive frack, While
much of the orgmal impetus Tor the effects of emvironmertal chemicals on the
endocring system revolved around the affects medialed via the estrogen receplor, it
has become increasingly Clear cver the pasl five years What chemicals which interere
with the production of androgens, or thelr actons via the andiogen receplor, ane

Mhis iz an abstract of a proposed presentation, and doas not nacassarily reflact tha views of
positien of the LIS Environmental Protéction Aganay



potent  developmental  loxicants Examples of such ¢homicals include
pharmaceuticalz such as the anfi-androgen Aulamide and the § reduclase inhibitor
finastende, and environmentally refevan! compounds such as metabolitas ol the
fungicide vinclozolin (M2) and the organochloring pesticides DOT (p,p-DDE) and
methocychior (HPTE), and the herbicide fmuron, (all of which have beon shaown o ba
androgen receptorn antagonisis), and some phthalate ackd esters, such as DEP and
DEHP, whose modes of action have ye! to be detormined,  Exposure 1o thess
chepmicals during tha period of reproductive track differentiation results in a pattern of
effects thal is generally restricted to males, and incldes hypospadias, retained
nipples, reduced lestes and accessory sex gland weights, oclopic tostes,
malfermations of the epididymis, and decreased sporm production.  In ordar to mare
carafully compare the allered phenctype induced in offspring following maternal
exposure lo anti-androgens, studies were undedaken with procymidone, linuron,
iprodione, chlozolinate, p.p-DOE, ketoconazole, DBP, DEHP, PCB169 and ethans
dimethana sullonatle (Gray et al, 1988). Male oflspring were avaluated at several
differant agas for a number of different measures of androgen-dependant endpoinls
{e.g.. ano-genital distance, nipple/arenia regression, prostale and seminal vesicle
wiights, lestes locaton and epididymal malformations),  These offects were further
broken down mle whother they wore testosterone dependent (p.g., sominal veskde
and levalor ani and bulbocavemosus muscle weight, eolopic testes and malformed
epididymes) and dihydrolestoesierone-dependant (weights of the voriral and laleral
prosiale, penis and Cowper's gland, ano-genital distanco, nipple regression and
malformations of the urethra (hypospadias) and presence of a vaginal pouch), In
this combined analysis, the lest chomicals tended to have relatively distin clusters:
{1} vinclozofin, procymidone and DDE induced dassic anfi-androgen receplor
glfects. with DDE being the least potlent: (2) DEP and DEHP which induced a
redalively high incidence of testicular and epididymal malformations; (3) lnuron,
which induced efects aimilar 1o bath groups (1) and (2); and (4) PCB 169 which onty
altorod veniral prostate and epdidymal and testes size.  For the remaining
chomicals, eithar the effects were somewhat isolated (EDS, slighl reduction in
anogenital distance; ketoconatole, delayod parturition), or absent (lprodione and
chlozolinate}, The results indicate that an in utero bicassay can provide important
ndicators of polential modes of action, and thus could be an effeciive component of .
any endocring loxicity screening batlery,

EWects of eslrogens on e develoowg postnatal geostale: In the ral, thera
appears to be two critical periods for prostate growth: the immediate perinatal period
in which branching and morphogenesis ocours, and the secomd just prior to pubarty
when there is & growth spurt in response to rising levels of profactin, Appropriate
levels of prolactn appear necessary fo support normal prostale growth. To examine
the role of allered prolactin levels on the prostate, experiments were undertaken in
which atrazine (which suppresses maternal prolactn release), estrogen receptor
ligands (17 -esiradicl, lamoxifen, methoxychior and 1CI 182,720) which stimulate
prolactin release, were given in the perinatal period {Stoker, &1 al 1999a,b),  In
anolber experimont, profactin levels were manipulated in he prepubertal rat by the
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dopaning agonist pimozsde, by expbsure o esthogens such as 17 -estradiol or
bisphenol A that raise prolactin levels, or by blocking the estrogen induced rise by
cotreatment with the dopamine anlagonisl bromocripling {Sioker, 19989z}, The
results demonsicate that a suppression ol matermal prolacting which has been shown
i cause hyperprolactinemia prior (o pubedy in the ollspring, can result in an
increased incidence of lateral prostate inflammation in adulihood.  Also, peninatal
exposure 1o eslrogenc compounds atters the size of the young adull lateral prostate
and increases ihe cidence of nflammation of tha laleral prostate. Simiarky,
hyperprolactinemia during Ihe prepubaral period increased the incidence ol lateral
prostate inflammation, while a hypoprolactinemic slate reduced the incidence. This
induced prepubsrial-hyperprofactinemia also incieased the size of the laleral
prostate. Thus, chemicals which alter the levels of prolactin in the perinatal or
prepubertal period, clearly have the polential 1o induce lasting consequances on the
lateral prostats, although the long term consequences of these alierations remain to
be determined,

Eftacis of atrarine o e adud femade; The herbicide afrazine has been
shown o induce a premalure onset of mammary lumors following administration ina
chropic cancer bigassay in Sprague-Dawley, bul not Fischer 344 female rals
Because atrazing of 15 melabolfes do not bind 1o the astrogen receplor, and tomors
are not induced n ovareciomized Sprague-Dawdey rals, il appears thal fh
formation of tumors must be preceded by some allerafions in ihe endocrine mdieu o
fhe female rat. To evaluate (he effecls of atrazine on reproductive function, lemale
Long Evans and SO sats displaying regular four-day estrous cydes, received 0, 75,
150 or 300 mgkg'd arazine by gavage for 21 days. In both siraing, alrazine
disrupted estrous cycles. For the LE rats, all dose levels wers elfeclive, whereas 50
rats required a higher dose (150 mgfkgdd) lor a longer time for this eflect (o appear.
The increased ime spent in vaginal diestrous was associaled wilh elevaled serum
progesterone  and low  estradiol concentralions  indicative of a repetiive
psaudopregnancy. Although there was some indicalion that & prolonged estrous
pariod occurred in the lower dose ranges, the overall éllects do nol appear o explain
the early development of mammarny Wimces

Subsequently, tha notable strain suscoplibiity (insensitive Fischer 344 rats
versus sensiive S0 rals) has been atiribuled 1o diferences in the pattem of the
reproductive aging. Feproductive cycling in the female SD ral begins 1o declne al
about one year of age, presumably due to the impaired hypothalamic GnARH release
that occurs, in part, as a consequence of attered noradrenergic regulation of those
neurons,  This age-dependent disruption of GnAH releasa ultimataly resulls in
disruption of ovarian cycles and the females assuming a persistenl vaginal
cormification  ypilied by polyollicular ovaries that are devoid of corpora lutea.  In
conlrasl, in the aging F344 rat, regular cycling gives way 1o a patiern ol repolitive
pseudopregnancies in which the corpora lutea s maintained as a resull of
disrequlation of pitutary profactin secration.  The net resuft of tha repetitive
psaudopregnant condifion is a higher level of progesierone exposure to the lemale.
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Haneca, the endocring milkow of the aging SD rat, but not the Fischer 344 ral, lavors
dovelopmant of mammary, How alrazing accelerates the aging of the reproductive
axis n the S0 ral, however, was not dotermined.  In a recent avaluabion, ARC
(ARG, 1909) has categorized alrazine as a Class Il carcinogen (nal classifiable as
ta the hazard ta huemans) based on this interpretation.  Ongoing studies i the ATD
are now attompting to locaio the sile of tha initisl pedurbation of Aeuroendosine
lunclion by alrazing that should allow a clearer understanding o the rsk posed by
this chamical. Afrazing exposwre, like aging, leads to a decrease in the LH
secretion from the pituitary. The amplilude of the presvwualatory LH surge & reduced
in a dose response manngr. Thus, i ia possible thal commutalive exposure to this
chlorotriazine simply accelarales the aging process. In support of this suggastion,
work in our laboralory has shown (hal te decreage in LH speretion is the resull of
changes in GnAH release. Futhermors, we foursd thal atrazine exposure leads o a
decrease in hypothalamic norepinephrine (SOT las! year ard This year), again a
phenarmenon abserved in the aging female. M wire stedies (using PC-12 cells) have
confemed thal strazine exposwe will decrease norepinephrine  synthesis and
release.  Sledies are also undersay to defermine whether or fmal this ellect is tha
result of a direct atrazine-induced iphibition of the enzyme dopamine- -hydroxyase
{the enzyme that synthesized norepinephrine from dopamine) or an indirect eflec ol
atrazine on the enzyme via membrane mediated svend (Das, et al, 1999 Meachum,
et al., 1993),

SLARAARY: Understanding the mechanisms and  manifestations ol
endocrine disruptors i5 key o owr ability to detect chemicals which act by this mode
of action, 1o unsderstand the full ramge ol biological effects that they incduce, and 1o
target analysis m exposed populations. By combining thesa three, we will strenglhan
thea scignlific foundation upon which we assess their risks 1o both humans and
wikdife. These three examples were selecied o rellect boih he progress being
made, and also 1o nole the complexties amd subfleties thal we musl know o
understand the potentkal magnitude of e endocring dismuplorn issuE,
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Role and significance of mutagenicity studies in the course of
dizcovery/development of pharmaceutical drugs®.

Elmar Gocke, F. Holfmann-LaRoche Lid, Pharms Besearch  Preclinical
development, CH 4070 Basel Switzerland
g-mail; glmar.gocke@roche, com

Durng the last 25 years mutagenicity testng has become an integral part of
loxicological assessment of new pharmaceuticals. Whie initially there was hope that
A hattery of simple and rapid genotoxicity tests could correctly pradict carcinogenic
properies of the test compounds this hope has not become reality. Dunng the as
10 to 15 years it has been mare and more recognized thal many compounds which
are classifled as carcinogens work via indirect, non-genotoxic mechanisms (aithough
uttimately mutations do accumulate in relevant oncogenes). On the other side It has
become clear that the observation of genotoxicily of a compound 0 any in witrg of
even Inan in vivo iest does not necessarly predict that these compounds are
capable of nducing lwmours In experimental boassays.

This reaisation has naturally had considerable impact on the role of mutagenicity
testing in drug development. Initially compounds were screened in a battery of tests
with the hope to recognize all carcinogenie properties.  The battery consisted (at
least in Europo) of four basic tests. Often additional fests which were hoped to
increase sensitivity were performed. Mumersus, divergent lesls were used often
bacausa the scientist al a specific oxicology b had had prior experience andfor a
special liking to this test or bacause there were rumours that the authorites in a
certain country preferred to receive test resulls of a spacific test. Also, the tests were
designed to ba very extensive and far-reaching, For inslance, the dose selection in
the chromosomal aberration tests included excessively toxic dose levals and as a
consequence unspecific, toxicity related effects were seen with guestionable
rebevance for in vive exposung conditions,

With the knowledge that the mutagenicily tests canno! play the role indially axpected
from them, and probably also because of increasing pressure on financial costs and
speed of development, the evaluation of new pharmacauticals for genotokic [labilties
bagan 1o concentrate and corsolidate on fewer, well validated test systems. IGH, the
intl Conferance of Harmonisation had a large impact on the extend of testing and on
the 1est design. The new developmenis  have been influenced largely by vary well
performed Japanese ring trials, e.g in the MUTK and MNT tasts. Mowadays a basic
battery of 3 tests wil be performed to satisfy registrational requirements:

= A gene mutation test in baclora (Ames assay)
= gither a chromosamal aberration test in witro (CA)

or a mousa lymphomafthymidine kinasa test (MLTEK)
= a micronucleus testin vivo [MNT).

Far corpin cassas of drugs the stendard batiery might be changed. Structurally
'suspicious’ compounds should, for Instance, be subjected 1o afl four tests, I
problematic results are observed it i expected that further investigations with
appropriate variations of the st conditions will be intiated. The employment of
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additional genatoxcity test systems (2.9 the in vwo unscheduled DMA aynthesis
(LIOS) sytems and  Ioxikokineto nvestigations might becama necessary

Although the standard battery prescribed by KCH has become rathes  sobdly
established there are many  developments in the field, Current projects cantar on
establshing the MNT in vilro st as alternative o the CA lest, on defining roles for
the single cell gel alectrophoresis (COMET) and  fransgenic mutation assays (e.g.
Mutamouse, Big Blug) in risk assessments. Specific types of aclon, such as
photechemzal genotoxicily, have recantly recaved considerable attention

In pharmaceutcal industry the increasingly competitive environmeant & inducing
attempls 10 cut down further on development times. In precinical research and
devetopment the curent catch words are ‘high through-put scresning’  and
‘multidimensional optimisation’, For the field of mutagenicity lesting this means that
the experts ame involved even earlier in the development process than they were
before. In our company the colleagues will send 1o us several promising lead
candidates al the stage of lead idaniification wih the request o predict potentia
ganotoxic properies, Analysis methods  have been introduced which require little
time and lithe amount of test compound, The lattar point is wery important since at
the initial stages of development only miligram-amounts of the drug are available. In
combination with the pharmacological findings the results of (gena)ioxoity tests and
pharmakokinetics invasiigations influence lead oplimisation in contras! to the
previous situation ‘where  pharmacological lead optimisation was predominant for
much longer periods of developmend.

In our experience an average of ca 25 % of genoloxicity tests yiekd ‘probdematic’
results which require further investigations and - deperding on the risk/benalit
situation - might lead to abandonment of the project. Clearly the recognition of
genctoxic potential at the eariest possible stage of development can being
substantial savings in cost and time.

Compared io prediction/detaction of adverse toxic effects the chances of success of
early screaning programmes for genotoxic effects appear particularty good Tor two
fEAS0NS:

1. Sructurefactvity refaticns are more clearcut since the ultimate targest (DN} s
structurally more uniferm and more 'simpée’ than the diverse targets In general
tosicology

2. DMA iz practically identical between simpla procansotes and mammalian/human
OrgAMGTS,

Computer basad toxiety pradiction systams (DEREK, TORPCAT, CASE) are being
utulized to recognize struciural alerts. The predictions - as for other compuberized
prsiiction systems - have the most elaborate foundation 0 the mutagencity area
The DEREK system used by Roche has been in operation for about three years,
prowviding reassurance that alerting structural features do not go undetected |as far
as possible). An internatl. user group is constanily working on refining the system, A
short overview aboul retrospective validation studies will be presanted.

The so called 'S05 response iz a well investigated reaction of bacteria 1o genotoxic
stress (DNA damage). Reporier gane constructs {8, fusions of 505 promotors with

-1 —



the lucilerase cperon, green fiuorescent protein or galaciosidase, glucaronidase
genes are established and are baing automated for incarporation into HTS screens.

Miniaturization of mutagenicly test systems by ecutting down the volume of the
incubation mix andfor extending treatment timas s one option o reduce matarnal
requirements of the in vitro mutagenicity tests. We have implemented a mindadurized
version of the Ames lest based on a protocol developed by Kado et al. The tims
saving of this version cormpared 1o the standard protocol i not very dramatic but
more importantly material requirements are reduced to ca 20 to 50 mg per assay. In
addition we use an MNT in vitro assay with mouse lymphoma cells to predict the
pofential of test compounds 1o induce chromosomal aberrations, This test requires
&bout the same material as the microAmes assay.

Far a compound which yields no problematic aspects the following flow schemea will
be adharad to;

Standard Flowschema: Mutagenicity Testing of Pharma Compounds
PDG EBA Phases | - IV MDA

Elruchurn'aciialy i

ey CILF Ay
non GLP NRT i ovites
[lew e masciney
LA
I =T TP 1 S— Y
MUK 3 iy » § (pnaas |

- FAnsam Armas, G4, st i

s R s reeEd Do b sy
dathrgvimtiong: POC: seipoetion ponf for Y devaloamant. EIM anige info man; MDA rew g asprows)
GLP good nboralory prawis, HCAD chromos. sberaling asssy wilh human imphocyies, MNT
MCUCAaLE tas

Of course, if problematic activites are observed the schema wil be changed
according 1o the observations, For instance, il will be checked if iImpurities could be
responsible for the genotoxic effects. Due 1o the exquisite sensitivity of the in vitro
mutagenicity assays it has ccourred several times that presence of minor amounts of
impurities lad to positive results.  The possibility of afefaciual results due o test
specific eonditions & considerad. Structural analogues of the test compound will be
scraaned o get an idea of the responsibla structural slemsrts and the mecharism of
action. Performance of additional tests s considered. An intensive risk/banalit
discussion will be mitiated.

As time permids | will discuss the impact of ‘exemplary’ positive mutagenicity results
with a few selected pharmaceuticais, it is sometimes mentioned that postive
mutaganicity findings constitute a 'killing' criterium for development of & drug, That
thig is aften not true will become apparent. A thoreugh investigation of the lest
condibons and a good understanding of the mechanism of action can often provide
evidence of activities which are artefactual and/or irrelevant for the human exposure
condibons or which allow a positive risk/benelil assessment.
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Prospect of Meuroloxicelogy
Toshee Harmhashi

Department of Molecular Pharmacology and Biological Chemistry,
Morthwestern University Medical School, 303 E. Chicage Avenue,
Chicago, IL 60611, USA

A variety of environmental chemicals act on the nervous system 10 cange
toxicity. Many therapeutic drugs exent side effects throough interactions with the pervous
systems. Thus neurntoxicology is becominp one of the most imporant and senous sswes
in bipmedical sciences. The significance 15 increasingly recognized in light of the
predication that brain research will remain the |ast frontier in biology in the coming
CEMUrY.

However, the progress in neuroloxicology has been siow compared with olher
dizciplines in biomedical sciences for several reasons. First of all, the nervous system,
particularly brain, has an extremely complex structure. Second, the physiological
function is mediated by fast signal transmission in the order of milliseconds with the
exception of some slow processes such as memory, Third, the end point of toxie effects
by chemicals is in many cases not clearly defined; this is in sharp contrast with
l:aq'l:i.qugem:ﬂﬂ.

Several approaches and techniques have been used for the study of
newrotoxicity. Electrophysiology is most powerful and straightforward as very fiast
millizecond changes in elecirical signals associated with nerve function can be recorded
and analyzed (Marshashi, 1932h). General bicchemical techniques are useful for
asgessing changes in various biochemical components such as enxymes and
neursiransmitters, However, these techniques cannot follow the fast time course of
changes, and caution must be exercised to determine whether biochemical changes are
the cause or merely the results of ntoxication, Molecular biology and genetics
technigues have recently been used, and have proven powerful in identifying the
molecular aspects of toxic action; for example, the receplor amino acid that is responsible
for binding of and functional changes coused by chemicals can be identified.
Histological tachniques have beon used extensively m neurotoxicolojy especially for the
study of chronic effects such as delayed neurctonicity. The techniques are becoming
more powerfil with the adoption of advanced technologies including confocal
microscope and imaging techniques. However, caution must also be exercised here to
distinguish whether the observed changes ore the cause or the results of mtoxication,

Only a few cxamples of our recend stodies will be deseribed below in order to
illusirnde the current situation of neurotoxicelogy, Owur studies utilize
elecirophysiological approaches especially patch clamp technigues which are most
sophisticaed.

Selective Terrodotoxin Mock of sodivn charmel, Tetrodoloxin (TTX) (Fig, L} is
a tonin contained in the ovary and lver of puffer fish (Marahashi, 1974). Itis also
contalned In some other animils, and certain gpecies of becteria ars known to be
responsiblz for production of TTX. It is 2 potent neurotoxin, blocking nerve end muscle
conduciion ai low concentrations without any ellect on mher receptoss and channels.
Since our discovery of TTX's solective block of sodium channels (Fig. 1), it has becoms
@ useflul laboratory tool for the study of various fon channels (Marahashi, 1974, 1988).
one TTX molecule binds to one sodium channe] at or near the channel’s exermil orifice
thereby occiuding the fiow of sodium lons even though the channel gating mechanisms
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wre working unimpaired. This s ona of the simpledt eases in which a chemical acts on a
channel theough the straightforwerd mechanizm. However, most ofher chemicals and

toxins a6l on neurareceptors and ion chonnels in @ much more complex manner
(Marahashi, 19598,

Mliem®  Contral  e<1z-7-B1 TTX 3zi07M Smin

02 4 &msec
Fig. 1. Temodotoxin (TTX) and iis selective block of sedium currents,

Pyrathroid action on sodinm chahnels. Pytethroids are synthetic derivatives of
pyrethrins which are confained in the flower of & chrysanithemum species, The
pyrethnim insectichde was used extensively before and during World War 11, and a
number of synthetic pyrethroids were tested during the past 30 vears in an atempt ©
develop insecticldes with high insecticidal activity, low mammalian toxicity, and
biodagradability,

Pyrethroids (Fig, 2 generally cause hyperoctivity in both insects and mammals,
although much higher doses are required for the latter. Dur extensive study over many
vears has unequivocally demonsirated that the primary target of pyrethroids is sodium
chanmnels {Marahashi, 19923, 1996, Marzhashi et al., 1998). The pyrethroid hyperactivity
13 due to .

A Teltamidirn
Fig. 2. Pyrethrods

repetitive discharges in various regions of the nervous system, which in turn are
produced when the depolarizing after-potential that immediately follows the action
potential is elevated to reach the threshold membrane potential for action potential
generation (Fig. 33, The next question is how pyrethroids increase the depolarizing after-
potential, This can best be studied by patch clamp and voltage clamp technigques with
which ion channel activity that underies action potential generation can be measured, 1t
is clearly demonstrated that the sodivm current keeps Bowing for 2 prolenged period of
time when the sodium channels are opened by séimulation {Fig. 4. However, the
sodium currents shown in Figure 4 are an ensemble of small sodivm currents flowing
through & number of individual sodivm channels. To analyze the effects of pyrethroids
on individual sodivm channels, we lave o use the single-chennel paich clamp technigue.
Figure 5 shows an example of such an experiment using neuroblastoma cells. In control
experiments, individual sodium channels open for & short time {3 few milliseconds) only
near the beginning of a depolarizing stimulus, After éxposures 1o pyvrethroid, the channels
open for a prolonged period of time, occasionally for o5 long as a few seconds. Thus the
sequence of events 1s depicted as follows: prolonged opening of individual sodium
channels = prolonged whols-cell sodium current = increase in depolarizing after-
patential = repetitive discharges -+ hyperexctation.



| 1

UL i

[ Y
LI l ,U,
i e
L
Fig. 3 {left). Repetitive discharges evoked by & single stimulus in & crayfish giant axon

ofter exposire to 10 phd [+ -trans teramethrin,. A, control;, B, 5 min after exposure (o
tetramethring C and [3, 10 min. From Lund and Marshashi (1981).

Fig. 4 {right), Prolongation of sodium current by | pM (L }-trans allethrin m a sguid giant
pocon. A, control; B, allethrin, From Marahashi and Lund { 1980),
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Fig. 5. Effects of deftamethrin on singk sodium channel currenis ofa NIE-113
neuroblasioma cell. A, comtrod; B, 10 pM dettamethrin. In deltamethrin, the open fime is
grealty prolonged (up 1o 1 sec compared (o the control of & few milliseconds, note
change in time scale), and opening occurs with a long delay. Chinn and Narshashi
{1986],

We have developed a technigque by which the fraction of sodium channel
population that is modified by pyrethroids can be measured (Fig, 6). Cnly a very small
percentage, approximately 1% of sodium channel population needs 1o be modifed by
pyrethroid for the depolarizing after-potentinl to reach the threshold membrans potential
for repetitive discharges, i.e. for the animal to develop hyperactivity. This is the reason
why pyrethroids are so potent (Tatebayashi and Narahashi, 1994; Song and Narahashi,
1996)
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Fig. 6, Only & small fraction (0.62%) of sodium channel population needs to be modified
by the threshold concentration (0.1 uM) of tetramethrin 10 evoke repetitive discharges in
i rat cerehellar Purkinje neuron {Song and Marahashi, 1996).

Pyrethroids are moch more toxic 1o insects and lower animals than to mammals,
with the differences n LDys in the arder of several thousand-fold. The major factor that
contributes o the difference in LDys is the sodium channel (Song and Narahashi, 1996}
The sodiam channels of lowes animals are much more sensitive ta pyrethroids than those
of mammals (Table 1), Other factors such as detoxication alse contribute but toa much
legser eoctent,

Table 1. Mechanism of selective toxicity of pyrethroids,
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Alcohol aetkeny on reurorecepiors. Ethanol has actions on a variety of
neuroreceptors and ion channels, including but not limited 1o, glutamate receptors,
(ADA , receptors, 5-HT), receprors, and calcium channels. The activities of those
receplors are either sugmented of suppressed depending on the receptor. However,
ethanol is not a very potent chemical reguiring 30-100 mM to exert effects. 'We have
recently found that ethanol at & concentration of 10-300 mM potently modulates neuronal
nicotinic acety keholine receptors (nnAChRS) in a complex manner (Marahashi et al.,
|959). Rar cortical neurons in primary culture and human embryonic kidney (HEK ) cells
In which various rnAChR. subunits are recombinantly expressed were used for patch
clamp experiments (Aistrup et al,, 1999),
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Cortical neurans are endowed with af least two types of noAChRs, one that
generites a-bungarotoxin (m-BuTX}-sensitive, fast desensitizing currents (a7 type), and
the other that generates o-BuTX-incensitive, siowly desengitizing currents (nd f2 types)
(Fig. 7). The e-BuTX.sensitive current iz only shghtly suppressed by ethanol, bat the =-
BuTX-insensitive current is potently augmented by ethanol in concenfrations PR Eing
fram 10 1o 300 mM (Fig.&).
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Fig. 7 (left), Two kinds of nicotinic receipors in rag comical nearons. a, e-bungaroloxin-
insensilive, slowly decaying currents evoked by various concentrations of ACh, b, a-
bungaratoxin-sensitive, fast decaying currénts. ¢, ACh dose-response curves. Modified
from Adstrug et al. (1999),

Fig. 8 (right). e-bungarctoxin-sensitive currents are slightly inhibived by 30-300 mM
ethanol, which e-bungarotoxin-insensitive currents are greatly polentiated by 3 - 1000
pM ethanol. From Adstrup et al, (1999),

Experiments using HEK celts show that the AChI subunits a4 2, adp4, and o34 are
sensitive 1o efhanol potentiation, whereas the subunit «3p2 is less sensitive. These and
other data have important implications. First, since ethanol action is AChR subunit
specific, the effect cannot be explzined by the old lipid theery which dictates that
alcohols and anesthetics intersct with the lipid phase of the membrane thereby causing
anesthesia, Second, singe nnAChRS are present on bath presynaptic and pestsynaptic
sides modulating the reléase of other neurotranamitters, ethanol effects on anAChRs will
be amplified through a cascade of synaptic events resulting in wide-spread altzrcations of
synaphic activities.
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Table 1. Examples of dominant type 1 and tvpe 2 cytokine profiles

Tvpe 1 cvtokines Ty 2 cviokines
Dominant cell-mediated irmmunity Daminant humaral irmemunity
Patmophysiological
Infecticn
Leishmania (protective) Leishmania {susceptibie)
Tuberclosis (protective) Tuberclosis (suscaptible)
HIV Infection (resistant) HIV infection (susceptible)
At rrrmwnity
Type | dabetes Atoplc diseases
Autpimmune thyroiditis Lupus (SLE)
Crohn's disease Hypereosinophilia
Others
Acute CWVH disease Chronie GWH diceace
Recurrent abortions Successful pregnancy
Youth and adults Infants and elderly(?)
Toxicopharmacokngical ©
Chemical contact allergy Chemical respiratory allergy
Hg-induced glomaorulonephritis
Rutin

TCDD (tvpe | decreased)
rrid 2 deficiency (type 1 decreased)
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Mipstatistics and Tokealngy

Pinsalilio Takeuchs
Division of Biostatistics
Center for Clinical Pharmacy and Clinical Sciemces
K itagaso University Gradoate School

Key Words: Biostatistics, Toxicology, Intemational Conference on Harmenization {1C1E),
Bew Drug Applicstsan (MNIA)

Fecenthy new drug development procedures have received intermational attention.  For
instonce, the Intemational Conference on Harmaonization (ICH) amang three regions—the
Linfied States, Burope. ancl Japan—has been held scveml times since 1991 in order to
obisin mutul agreements on new drug development procedures from bath indusiry nnsl
regulatory officials. (e of the pumoses of the BCH process is 1o make benelicind drugs
awnilnble 0 the public as guickly as possible,

Severnl phieses exist in the dovelopment of new drugs-—animal studics, Phese 111 and 111
Carcinageneaily issues are mainly investignied on amimals before testing on human beings.
After safity issucs are resolved in the animal studics, several testings are undertakon with
barman beings,  Therelore, an assessment of the risk of drug expesure in humons inclides
on assessment of the risk for carcinogenecily in lests on rodends,

One of the responsbifities of satiEicions 15 to conduct statistical reviews of long-temm
animal carcinogenicity experiments on pharmaceuticals carried out and submited by diug
sponsors as part of their investigational new drug (IND) or new drug appl leation (MNIDA)
Stati=ticiang evaluase the validity of the designs and the approprigleness of methods of data
analysis employed by the gponsor, [0 addition, statisticians also need raw ditn in
electremic farm to perform further statistical analyses that they belicve are appropriste and
ticessary 10 evalunte the analyses and conclusions containes! in the repors.

I this paper we discuss stalistical issucs regarding the designs of animal carcinageniciny
experiments, methods of statistical analyss of mer data, and interpretation of study
rexullts

Key Relerence:

108 {1908), Guidance for Industry: Dose Selection for Carcinogenicty Studies of
Thormsrenticals, ICH-81C

1CH (1996), Guidance on Testing for Carcinogenicily of Pharmaceuticals, [CH-S1T,
Federal Register, wol, 08, B9R2-8986, 1998,

— [






RS Al RMSRENMRICIETS FE-O0 YR FOEY
A-—HFA—FEh

FFOXE, #aE H
HR—LTFRE. BREHAT)

AT, W ERETE MR TS - I genomics 2 8 & L S target orlented 7z S350
AEMEh AR, AR EHEEOR LS BE S TR TS
FERNLETE o, COBDEShO S IREIT S O T B St o ISR
KEETAEUTRESCMECER ST LWL s c AP Na, Fbn
DR VESTROEEERETIRESBEC SO BRSNS ETED, MO
FICENEeifEORSONL, o7, NFERETORSHITERERS & L
TR TRy o1 ISR S LT W A S s, SR olE e R R s s, o
SRR LMRE TR R ORI, WO SR, SR 0SS SR N
AR EREOSEMFRENDS, . B BEASRRLESSORBBNEOR
iz BB SRE ISR L n A,

MR T o8 S TRy BB ORENEE E AN, Bon s
o THREE R T oM AT RA L BRRET S - SiERM IR TED .,
WAL GELT O RIS, JORGNRIEERREBoSEERM L5
EEAEFNENENOS BT LS L THESS T 2 D L ks TR EOME
WHFEATL DEhEs(E L, IFE Tl tlBRRe M-SRt oS RENTis D
SOERTE, ENLTFHSHFEORBCRE< NS Ta00LELL. 2Ol
b #iA WP R PG R M ORI L TS sy, EOIRBE O
PERMESSIc o TRMERTLASESE S,

LR a-ATRMANFEEMET S ATOEME SR, SHiiRE
BARALTHWLERFELM L THE, Mo RE e Ra e aibE £ 2wy
T s s RARE T LS bio, MEHNRMCET S 40072 bots)
IONTRETS.

The Services of Toxicologists in the New Drug Development Process
Organiers ¢ Hideyo NOGUCHI and Todashi WATABE
Drafichi Fure Chemicals and Tokyo University of Pharmacy and Life Science



2383A-01-1
B R R il = o E R

QI oxf

FUEL R KR FhR

(MO TE] EROFESMBET S80I genonics EMEL % larget oriented
riESES BRSNS T, conbinatory chemisiry % HIP screening i2&2 T
EEOERTSEYBHEENS ", FRECKGEEREEESL LBERENET
ZEEREYHD, FLOEREMRHFLOAFRORREG LI EMERZNS. 2
OEENECRL LT o—FhsEhaRELEAROE F TORERRE X0
LA CERADH, FOBROTLHFES EOBIZIT IO Lo R L LFELE
T sn T,

[SFEE S NSER B 51T S 00 S 0E 1P o0 R s ] e 5 A R e A1 ) (IR P R
D IHTHRE FRBIZAS S I Y ARREN. Eotnz4BETER
HEBAEEEZATVLS, Ll HLERVEROERCHST S0 E20EE
FroRERBTERETISENSN  RL LEREERREE FTOENEREL
TG THERERLLTEROMRRERATIEMYEZND.

#BoT, cNSHRLESWIFREERTENOEEAM EERMITERIEL.
Toxlcology Support ADME ~MEELLEE toxisicokinelies @F—F sk P TOER
EREBETRMCFMLAGNIEES AL, B, BEMANESRETETTE
CkETao LB E0T, EHERERALE n vitnn HETHEL TS <8
ﬁé I.I.TI_

E FTiSRES, BEMERICZLHEMOMAENSD. BAECRRIZEAEE,
M s e sh S, ToAM., EEFRORLERNTIRANOEAZESELT

Accelerate and improve the salely evaluaiion under dreg discovery process.

Hideya NOGUCHI. Posigraduate School, Kyole Pharmaceu!lcal University,
Evolo-607-8414. lapan

= g



ik - R EEWLLENRL. - BAF— 5 E2PRITSICRMAZOGR LN
REDWTHHTSOENEE, Toi7, iIREINEOERSS LA+ - o
£ MW EET SERRERHOTIREIS D VWTh R0 | — = AT
HLTECEENARS Y,
EESCHRWAECRFHZE -MICROES CANE# o b, oicg et
R LA MAEES L FREOR L ESHOESSHE S a0 T E e T b
T4, VAL EATIHMECER L CEshE c bty n T
B, EOEDITIRESME S EEL AL LTSRS MR L s, giGe
It rUBCRERE TFHMLTHRSES A T ENBELLS. 280, MRE
fd SR RM RO BT EOERS A ER RO ANG EN S
CHOMRBRETERL T L3R EEHREEBROER R TRICERL T
BLIERERT, BRACLERYE. £, RERFECALST—vitn
EHURATHESE I ONANS TERT ARV OTIIA <, (FREMEEI AR
OB ILF TTIHONZLENES. TOAGITERN- S TGRS sy
PHIIT 3 RICALMREEIZ T 7 b — 2 2% LT lEL A4 S MBS0
BEERME- LR oS,

(#6ER] &2 Ll a—LTHARMFRSMET /00 BEASEAL, BEL
MRCHFTSESETENB ARG SR TL < ERED. £H, ERLO
HERREORL OIRRHRETD D0 MBI TO R 0V A RO
EREOLWTHEML THEALEE:, koo — L BELA,

ik

1 FFOREA NEEWELMERT T7ATSTF. 36, 5 (1859)

21 H.Noguchi, Toxicokinmeiles as part of the safety evaluallon of new
pharmaceulicals under development, J. Toxicel. Sei., 16, sweppl. [,
I03=106 (15991}

3 SFORE. WIEMBIZECSEMME, EHheE, 7, I176-381 (1990

4] ¥.Tanaka, H.Shimojyo, T Hata, M.Hashimoto, H Noguchi, Toxicokinetics of
zenarestat, an aldose reductase imhibitor in animals and man. Xenobiotiea,
=4, 461-471 (1994)

3 BORE, FFIFFT 1 S ACENRE~OEH, PHHR, 6. 21-25%
(19033

125



B} FFOX{E ZEMEBELFF2FFFoLA0 TPATTI0, 619-EIL
(1994)

70 H.Mogucki. & propesal for avoiding foxic Imteraclions of n drug under
development Lo estioaie inhibitory abilily on ike drug melabalizing
enzymes Tn heman liver, ). Toxicol. Sci.. 21, 317-321 (1996)

) G0 Moody, 5.1, Griflin, A N.Mather, B F.MeGinnity, B . Riley, Renobiotic,
29, 53-75 (1999

— 135 —



235 3A-01-2

HIFEGFALD LI RERIE 35T ST L by
— TEEMEOMETOm LR —

O HiHE*

Bam o abesiaph BFF0AT AIBREESS-EF 308

. t griented AHITE — 6T - Ml B —

"M RS, W, 3L LifeStyle (mEAIEA VR BBET
CESERTL, NLRESIUHEERAORRSIEE- 3 L0THD, T
STORAERETFHERCMLTRELTNEA" EE-TLBETHAY, HE,
Genomics & &+ L=MFE -~ “Molecule Target” @ Hikl LT, RETHH - i
BT LBy CETEILEAEATORELRMEREFE LD T HIEEER
BEBL2LAERSTHRTWES, FLAENRFO—EFTHS Insulin #
Targeting L 78, Insulin 066 - SEOREICM L Tit, £RCBETE Gene
expreasion REHCOEFIZLOHEI - Fo—A STy 5, LENsTEZE
Molecular targeting T 5k d 200, BEROFRBIZAEZY, ERCERS
A% FiZig=2T4 9. LitoT, EEEMBORE TR Z0L I 2R OR A
HOEGBRAOFRRLESLE, BEAORRE R 548N H, —F, BHO
ER EzREBED Tamget M35 LA A LR SEEN RS, WTR
CLTHEERRAEOLOE, Gene expression (KT {HES L TVvSWILER
OETHS,

2 MERBER B SNENLHEPINE TORROIFFAS LT

g-1 NS & leadicandidate selection E TR B

Melecular targeting A8/ Shcik, TE T Combinatorial chemistry DAL
In, i TE{ AT V= T2 AWK TESL IR, &
=T, FoEE4Biz o T, PRTEEEM2ILHENTTE S, Tt “High
Throughput Toxicology™ EPEG, £ T, FHACHET S S ICABEHFIEDAS
FoA LT PHEREEL-TETVS, “New Paradigm” L & TLEARFIZRE
SHiBiRL, BECEATS ETEROLSERZN A2 THES, AIEOTY
EHnTREROEESIPREE SN, TOLBELEAIFEFERERICELT

MNew trends in pharmaceutical research from discovery to development
— The position of toxicological research in pharmaceutical development and its
new strategy —

[kuvo HORII. Dept. of Preclinical Science, Mippon HRoche HResearch Center,
Kanagawa 247-8530 Japan.

—197



ko T3 Icit In vite B AT LOMRBALHTES, In vitro [ S
GIESMTLERETSH D, 278 LR e~ ToEEIFE 7 5 = LS
z. FomoBERE LT Pilot in vive B R Y, Bl 5)=C il e Lo R - et
S RITEEERaTCEN, HEBLIHBLAATOEEINL, BRENE LT
R REATES 2 0. 7 Teocokinetic OHLL ST EOENIZ
LT OEFETOESHCH L ToMR: BRI L T mEaT0C Bl #iE, £
SR ERERSICERT AR, SERETAELEY BEHEo &N
“Toxicological Marker” 33 E7F “Pharmacodynamic Markes” 2 HMLTHS =
E0hD,

2.2 Entry-Into-Human 53

Bz A e RET SRR M FS A - bEBEERTVAREREL RS L
T, BHE FSAMTE ZBREICIT S REN R BEARLE - DO T R
SEERRE P RAROMESH S04 L, “Toxicological Precurser” &RETD
bbb imEd e “Safety / Risk Assessment” T2 FHNHETHD.

2. B E1TEF (Phase [ - III}

ik S8 Phase [ 726 Phase IUVIIL (=i ToMrEMEns, GLPic@RLAS
goBBEEGE In vivo BRNETHDSN, BRIGENLT 4 — Fetw @i
ﬁﬂhﬁhf#ﬁ%ﬂﬁL.%ﬂﬂimﬂihﬁhmﬂLTﬂimﬂhﬁ~tt
“Safety Margin” A1+ 532 L RES S DRTHER, BRFALEEE2TS
Ty

“Mew Paradigm” [CHETFOE 5 2¥HEANBIFLH S,
1) AU IRIZ3 T D BT §h
£ BRI LHEOL N RVBECEFOT —F <— A FHHELEBELH
&L, A NELEET - A EEATHY, “Bionformaties” < LTH
ISR, R TR E R - MR AT, F08, “Improved [o-vitro
Sereen” & LT In vitro AT LEBRELBEFEL- I ASHAMIND, £
B 5 g GELE IR - SRS E M LTS Gene chip v AT L& FIAT HWLER
F (-
B MEART o —F kLT “Melecular Toxicological Endpoint” & F#IC
L. BETRAFESLOBERAEZSELAR LV SHRBRRERELT (D
poelEnwE Lo TLETHAL D,
2) A-~OaliE | BRI - FFE
FESHEEE LTI, HLEERET (e AR LR 2
M, HEE AR TOBERR (FF 2 Vo= o F BRORRR Y,
Bisinformatics and genomics (B{EFRIIEH - MWETAMT L) L0 L
OEETH LR - B ARRENRD,

FE—



3 #BERE Know-how 428F L4 Tochnology £ K 54557
“Intranet” &+ A L, On-line peer reviews, Cross-functional chat
groups, Expert advice 2 X0 LA 7 L HENIZHY Ah s LENEREND,
“Knowledge Base” & LTH, k&B Lol —78. ®BEiE+Im
B, LM rsn~EWCERIcMTriEREMEIDF—F<—-2 kLT
AHABMAT25WFRECAS, TabE, “Woldwide Software
Framework” £ LT, ¥Z 7%, WOTLF=—F T E2TH I LH0M0
ThLIEHLEE RS,
4 Foriizg#t ¢ Reporting L Tl 4 i ?
"Data Warehousing™ ¢ “Intranet Publishing and Documentation™ ¢>28E
& DA A M ERRER] 2 Documentation system 2N (O EEA TS,

1, il

- Computer-based screen

HIcRHREoR, Y, SNSRI RATVVE, REFTERMEAEE
HOFRSEELE-TER, BE (3D MfLED) b —2 ERT
BETEN - REM - B8 - EHBESETHTL - LAivEdnd, SelRTC
FOAEEHE RN TSN TARERCHS. TOB, 2 - E'a=F 2k [n vivo
2 Invitrao BRI —cchb@3oh-BRPETFRELTORERY
"Knowledge Base" F LTE-~Tivi2ithidfzs2vy, FLyvMESRIZ2NTO
FROEMERE. T0 “Enowledge” O LT FAETOEREF 2
il loTRZELSTRAD,

- Gene chip technology

fefrid Bl LM R RS 5, mRNA BB L, YolkitRETIRHR
LTy &4 In-gitu hybridization AV THRHT S, BROMEICRE2 TGN
NF—F~A—A LR, New molecular toxicological endpoints 2{EE0 HIERER
FHEAES, BREDEH [n-house knowledge base #EEXH T 2 F L 40H
TiE,

* Heporter gene constructs

Heporter gene iZREHOES L BO AT A2 6, 20 Reporter gene ®H
FARTEZEIZEY, £ Reporter gene AMEL TV RETORAEELE
ETAEVIFEEAVTREASEELT( FELED. RRNLBETFD
Up-regulation #RBEShA8S, FOHRBOBRAGLET LTELE Z2RMT
F BoERETFREEFALALEDL, RS- R IEETES,

— @&, FFEiEO Spheroids (-2 Tk, ST L AERELH

128



ELNAETARTES, FOES2EBE Spheroid P EFH =400, AR
S, £ (b5 Marker 351 0F Reporter genes H & My THES{Tih, RREE
FriFrE - THENTEEORE, BREAOEEAEMOBE (HoWEIZL-
THEHEANSHER SR, EOBRIC I -TEELEEINS) SHEEICASENT
& D,

4 MERirEEoBRy
- fIEOBEDT Fo—FOiLH

WEQBEEROME~OMD FE LT, Invitre screening, Cell culture, High-
throughput ToxPK & L TEE® £t Lead compounds 12-20T, Pilot Tox/FE,
WElD PE study, 3 XTFH GLP @ Ames test §&474'. Candidates & Safety
pharmacology. 2/4 #MCEEEES T 28, GLP CEREREMBELLIE
1 A2 PDC (Produet Development Compound)—~, £ 512 Dose-regimen TowTE
SHRMATTEhBE~L AT OHBERTEHES, DELENMORIZEKE, EW
BERE, RGBSR, FREIETTD. HE, DOl ILHNED
SR EeT, THEERAL 2AMOBMERE- D ETIIMNESHEMNBETITICZ L
A, Bl BHETERMERIZSTIRE DA Resources DR RAOENE
EREEBFERAT S LA faT D,

 BIECREOCT Fo—F0iF (Fig 1)

SIECHM-EREND In vive HTP-Tox BB - LTz, L@ROoE SR T,
HMRMOMICELEHT I ESERED s, ABHERA (EETHILITY A
M), blvBieR (2~3 ). B (1~2 group). EXIM (3~5 H),

Fig. 1 P # Future toxicologi roach for dru
I"-dl-;a_llf-Fn:-lh:nmmr
—— - -
:} In viva \D I vive | Candidate
HTP-TOXMK |~ o pilot toxTH Salaction

- Pilal CMPEK
+— Efficacy study —| Lead optimization ¢ sslection |

[_ Estimate targat site  funclion ]—.

in tarms of ioxicity

Screaning sysiem
(For lead davelopment)

In vitrg o Inwirm |
THP.TOX HTP-OMPK

| In vitro cell culture system
| (main ceil and compound-related cells)

.

| Gene chip system I ]

130



AR THARE TS - LioRs, ToRBOREE, EE2hs(EeHRIZE
MERED, BiEERUTSEHOBEEOR RS ATF A —F—, BREEE
HRRNE, LA RV—ATAQEARICLY, HHEASE0BREIZSNT,
AVCEERL EBEET LUy tiuzeh. cheamBlichi--TH.
FTERHELICZTOEROAARBERL=ERIZE T In vitre cell culture
system T Gene chip system SRR+ ALl Y, JVAERZERSHONS
XX END, Invitro cell culture system % Gene chip system [ 2FHEE, —
@ Lead compound DAY | == 27 L LTHATSE,

5 Bboic

BRORERIZME, ERICEIT5EWO Target BTE Targeting O FESTEEL.
T, ARCBTARESELERTS. OBER, $ETLTITholLS
ESHELYECILAEETIORADOETHES, By, ERAOEEELTHE
TIRFELIOAERCSEL, BFICREEALCT, SioiiMBoFhiosE LT
THzRD, “ELMolE@EL" WM EL20WHAATE LS,

T TRk

Filaro AM and Serabian MA, Preclinical development strategies for novel gens
therapeutic products, Toxicologic Pathology, 27: 4-7. 1999

Dyer MR, Cohen D and Herrling PL. Functional genomics: from genes to new
therapies. Drug Discovery Today. 4: 1359 - 6446, 1999,

Hegalado A  Drug development's preclinical bottleneck, Start-up, December:
26 - 37. 1997,

Alden CL, Sagartz JE, Smith FF, Wilson AG, Bunch ET and Morris DL. The
pathalogist and texicologist in pharmaceutical product discovery, Toxicologic
Pathology, 27: 104 - 106, 159949,

Benfenati E and Gini G.  Computational predictive programs (expert systems)
in toxicology., Todeology, 118: 213 - 225, 1997,

Marshall A and Hodgson J. DNA chips: An array of possibilities. Nat.
Biotechnol. 16: 27 - 32. 1984

Schena M, Shalon Db, Davis HW, and Brown PO. Quantitative monitoring of
gens expression patterns with a complementary DINA microassay  Science, 270:
4567 - 470. 1995.

E31



23S 3A-01-3

WIEF I d50t 2 Bk v

CHiEE ]

DA =L TR

1. WpeeE e Ll BT AT AR

P EL ISR 450 2 R, ERRIERIC TRV BRI Ao s h 3PS
T ASNETE N, HEEBRETE S, WE - RIEESE. ERTIRE R,
SR EH . RTINS 2 VREEN AT o u TRk S EREhE LT
MRAEST S P EOoMEELTFEAT 2 P, WHF, 73, YBOIT M8
FHHEhTER, RGO NEERREFUEL 20, BERECELS
SRR . FFIEEAG E FADl, TRERIESHEMNEL, £ FTOESE
MR LT R L T e

T TR T2t FEAMEL Lo TED Y, BREOEE
HEMROAT» T LTREIEDTEEWERED—2TH 5. LIPL., EFE
e AR HmERSRE SR, b e E Yy o T
Sricteat, coMBAERSOCLLEMLEOSRERTH DS C EERHIO
mchd, vyYAEEr, Foklb b, 2 PO IHAEE | OTEHO
Bl Hed 2o o Lo M EEIRL., MR MRNEEEE 2TE F~D
BIFEH T &8 L CuwEEmNS S S, B EP6F—8 £ T b ilRE A
vad SRR, ST — & M & R S R T R YL T —
DEMLEELLN, ERBEroBoREF— 4o FETMTE I LI
TExtra-apocies  oxtrapolation | BlE. B SUERSHM S Ao THEBES TILEV.
ShenMBERET LS MBS ETRE], SROEBNME(ERT DA
Akl o TERE Tk G EPOREERTOLOPRIRTERA S,

A, R AR S AR L F - M S (P WA A D TR IS e
L, &6l & erERm (tEan SRR L LRS-~ O R £ -~
TE b R~OEREN LS D, B FHES ZRAIRE RV TETH
finLE LTS T4 0 EDBRITOMERIRD Y — b R SRR .

2, FRE MBS M T S0P RN b
Raole of the Texicologit - 1 Toxieologieal evaluation in pharmaceatical drog
papleraiory rosearch.

Mamors NOMUBRA Uroag Salety Hesearch Laboratory, Daiichs Fharmaceotical
Cac. Ll Tokye 1 34-8630, Japan.

—132—



HiEOREDRY — Lo EhiE, EMRIIRECE o TiEREOEYE S L
Hhns i BeENERRICEVWTRI AT FY FASHS CADD Sl LT
{R P &k L HTS (oL - TR 2 S ENEHESREC bR T A,

=T, MEreOEENEHS ES 4 HERE TR THEBROTEEER
ENTOLAEARTFNE F X002 FollBERELEL LS ELTVWE S
ERAACHETHS D, G, SUREON)IHERT T A O SRR S il b L
ST ESDMRMENTLEOTES. b FIARSRLTI#nE S5 i
SHRTH=2 A L EOBERE RIEEEHER N #RTE S Eidbizne
555 B FERE MV T OMIER S DR aHENRE T I E R PR
fFEE2EATZIELABPTEZIEALS, in vitro FFEROETLLWRBOAT
B, BERDFPoSLAT=LFa 7R, RIHOBETERLHI IR
HEPE oS L0 o Phbed b, SENZNETGEo——=zh
BTV, vOATOBMNENHIMBROSERE TR IBER S ) =¥k L
THET &0, £ ARFTIFAROASHEHNEOBEER<2 0
CEERENZ =2 SnEEI6hs, Ll EbOANESRYT ZFEEN
FHGvEBEmEIRE AR T Z - e RO BES v — T b
& RHAER BN~ DA IR i, ERAMED I 2 ) —=- 7k LT oRliE
g £HTHLHD, — 4, BEEGLEHELY TS SO0 2 PORASMND
NTWEOLPETHD, RECETE 20002 FOROBWEHCIEKT S
ARMIHETEE LGV S ENERTS 2 2EME, =01 T4 T
FhO— LRI RCHS {d THBEL LWL BT B, EFETH
THREHOREFRD PR — = =TT OEAY, mh—RENTOEE
FEEWHLLEERT S, ERRICEEHMO SR E Py i L U R
FONEERENEROETCNET SENAAEEaN S, Ok shnpE i
LT, £REO—BEMANS P2 FERFEATHEFOHEBIOE T, b
K 2 B AR IS B R s LT E A SNSRI e S,

3. BHEEHOES S

BB WA LT ORENE S S el e s, B
Mo AT EEE LR Qin vilm TOERNE SN, GiENEEeT
OEH RS S, SYERERtEE L T@EF T A TOHE, @E
SHERE LTSS IR PP ay, REBHKE LTEMERE T O RS,
PR ML (A e, ) bR R s e LT
BETHL I, V—FFTF v ZEhRER OGN TR, i ft<dk
BERMOMEERRE L. £ FEBEAZNICHE LOMNMES )7 —TEZElT
i F— 2 EMTEL 2 VIR THRA D,

CEMCSERRREF YR I—2 L STEL, FRIEN SR
GEREESNREORDERERNS I EiG D, HlL < B 2SN
HEROERE, MiF MRCENEEhFLGNERYS a0 Y2 b ELTO
s —E =g iR e hig2 e ¥ 3,

123 —



2353A-02-1

LT TE R A FIE 2 (R
bk —iE
Nl AR KBRS NmE &

il il o LTEEHHBRREO A poli—fuph LN E@ah WO ThH
L, tOQRSE 13 EMEESES (1986) OT— g o @B NL Lt
SR FAECSYTRELEGOT, AR IO D AOERSEL, 3R OIRESE -
Ao E-mail (2L &MROT A S8 &2 LASEARERE LTS, £2
it &%, 2% FF2 FFACEAKA 2 & Gebd SIEO B S
THEYD, TRMEOEERO - tE TR a0, TORBEV ST 4 & |
boAE TERsPRRIEsiEm L TRITEATV A,

. 374 | FHOBEIFEEIIRES RSN L TRA D E A, B
WiEE-a L, SooBTTHEATAA LSS0, BRI L T H o W o
EENCINEA R A, e HRUEIEE AN AL Lk 2 ALRS
A, RHIZAtbOAEERE LTo@e T, VETEMELT, REECLamN g
dZbPERTLESEGED, FRLEROBEBCL L SAT S ARIRL TR U
FORBIZGLS, T33P0 2 3 FRNERENA R IR LR
BE_CALLTATEY, BIMIZRAERIC Y Cht @RI 2P LE -
TELE, BT TEAGTI T ESATE S o T80, demkikEs i LT
VEHESIEAG AR T, 2 3 A P RIMEA ST v, LEdieT, o
BRI St L i IO EEREE. S b2 Y R RS L
FrfalfhTwved, R, GRS R 0, Sk, RO LS EE L
TANTAZ LN 52 FFaaMiz4 s B0 E, Thit, PEHc
<nleyay R FFHTLEICHIME R T A,

—BMAEODa - T2 FFHOFARENLR LY, £THETCRTVE LS
Bfh A AET LGS F ol sOanmlREMECOEREO SRS F <
cRipdadtn, YaevidFE L, BB Lt boriiksh s o L ED,

Usefulness and confidence of contract laboratories for the toxicity study.
Kazuhike MATSUMOTO. Toxicology Research Laboratories, Central
Pharmaceutical Research Institute, JAPAN TOBACCDO INC, Kanagawa:
257-0024, Japan

— 154 —



2, RO b FLLFREODCEABMBEOMEL LEHRT Laboratory
Veterinarian #4037 T D EFROMEEMIAbET, SHOE GG EH
BFLTWS 248000, TOHBRE], EHBRLEFONMELIEREIRE- kL
S Eya T EEa TELETRELE L,

LiL, ARG =72 FFHAICEAFRCET Ly Fr—2T 3800 E1E
. BATRAALALDAS 27 ePETVEZ LRBROI L THE,

i, BEO2FFFF FFMNICLNERERPENGEBRE AMBASZ LI

h. deLBEizE-Surdt, i, FLEBLERICR-TETEY, bALIIE
z20EO o od—4e (T 1903% TRRELEaFFF2 R340
RE®ES 1% ThHamLON, BEOE25E (HER) TH 9% THED,
T ORMRYG 11%A 5 22%|cHR L Ty A, FoMihinl -0, BT 38%A0 20%,
E R T 31% 410 20% L AR LTV S,

N E LUEREEIRE O Thot, 18, Lo L EMMCHE - TOMRES
frapfthEFROERIZES 200, KRBz T aLnEBhh e,

Pl 5 F A a1 OIS
i 4 L4 i R Witk e
5 500 J0.7M  32] 38 1M  33] 19.8W  17] 2154
RNTEEER | 28 1T 10f 11.9% 25 1504 9 11.4%
R 62 se.oml 29 4.5 s8] as.0m| 27l 3
BUPEL M 18 11.0% 9] 10.7%  36[ 21.6% 15 19.0n
#H 5 3.1% 4 4. B% 14 84w 1 13 9%
&t 1634) 100. 0% 4] too.on 17| 100.0%) 790 100.0%

it e ERES IS TLI Y R332 NN EMEER T D,
FRENl 2L LTEBLTVOWFRT - # DR e TSSO RnTIic, Wl
T—H#EHIZED, VAN AL I F—TEERNa T2 FFHMNEX
RF—FERLENRNLTCS, TORBRIACMI L AEEHBERTESNE
NZ2+—FLOOTRBENESTRETHE,

T BmI T PFECMBERS ZERRKE ], BIE 1 DiTtoRME S
L, B ~EENENTES2THE. KRV s AR TbAEa Y
Fo2o RFdmETAERFOREIEOL SARE N TEREA A LOTHE,
A FFF FFAREELSLOREEFR I NI TAL, THRRETRL, FL
TN AL A A E RS, FOMNCE, S ESHEE - discesaion
TEREFFCEAN, ThHh B NISHEAMBEINLEALLTIT, 0
IFEEIZ A YRR TR L < L0, ASOM TP LTS E ERE S I EM

— 135



B LA R e DA, LFEHRERET <2 TRE, Bl EE LS
HeEit Che s, AT, WlRm iR S CGE L TIES T RS RRrEe ¥

SPMAENATESEV I I EEIRTY, SRS A SRS O R R (=
L, % kIS RIFECHFREL L LR TRRROEBTERRE - OSEL i
HENELTELY,

PR MBS RO B R O T B FRIRF O &I B,
EMneHBEEERRTI 0 #WTSE ARy, MBHBSETHES
R, FoMiaKEy . LM EMEofiREar | Fy F FH0BN@RR A
FoEHE, ERMOBEHERSORNERICIEEL Y - FLTWL Z 258
TRERVY

e ADal- b3 b FASLOEERELOEEOLE L, RIKE
FH RSB T AT L LA TS MO RIS & T O T
siviBbns, T8 BTETRER T Ch-TEVENEOROCES
AN ERETHAD, £ F—2FllTHTRLL. BTz, KRAREERT
i o AMERTRET ECRBEEST A,

(MFM) LR, BEAS VA, A FUF—F, @LAfFAT DA, TS
I —Fp - — EEEMITER. SR I. COVANCE, HUNTINGDON., =8
(5 HHR,

— T35 —



23S 3A-02-2

FHEM A 29 a—3 g e L DI IRG

Fif B

oS —FL ¥ —

BIRAERESEE. AW F— T 8L, et EoEASHCL
STHATHEHET. BEREEEICNML, ESMCHA - TIRET S Mg e
MR & SRR SR TR S, Rk, Amiks L TEETEEVWEENS S
OO, HtEEREOER L TREFSERAA SN -3 285 L5 EE
LTheNTEE A—FAH# S TROEZH FRED ERIZLSBEFEH RN =
. HEOmpRES BEFINE - B OB G, EREEETES R, SRR
bz ds D AR R R R B O S, b ORIz BTSN S eI R
nELHETRYL, FTodtitTea s LRSS LBbAS, 50, g2 7
Fltt AT OTH—2 285 MMM R EEA L SR OHE, TR
KRR T REE A O E M Bt~ o R D W TR T 4.

By bR R, FEPHREREEREE TS 2 TELFU AERRTED

BRGNS LT TR AEA S L TSR ESNTO D, IR kD
HREERET S0, E—Y L AEHOWTER 30 mpkeday ERIRNIECT—F 2
BELABEARERICHEA LSOt S R LY, TR, HRURFY
OO RERERTREL ESE TRy ES AL, R385
ot P BT AL S AT Rl TE R, £ T2 R
FEl L 7-®¥Ci2 GOT. GPT. CPK. LDH. Alp @R# CRERESOZ, =
512, LETH Contraction band necrosis 78 X OREESNELENY Shk,
%, BEEATRC N coTkiz@Eschd. SO, SRStz Lsh
CEE S, COXI, MIRFEERE A LR, BRAC2ETEAL LR SITE
CEHERRMEMTRED FRERTASZ EHAETHD. EEOMPREEERTSC
ElrkaTERAOABYEIREETF—FANSNAI LD EIELGNT,

iz, REESy FTOSHERERERBRCGATARACOVLTRINAT S,
Cr:CD T FEMG, KERRASAF— TN EHEL TEERBRERET T F
S P IoHEE DVERERUNEE TOMMES SIS SN R TR 20 % s T
Mt HEOBEE A REORECRTIEROZR 22— L TEN i =

Toxicalegical Evaluation by Intravenous Infusion Technigque

Tatsuo UMEMURA, Bezo Ressarch Center Ine., Gotemba Laborstory, Shizucka
AT200035, Japan

— 1 —



48 BTE 120mLkgiday FREATE 3 OB EL, B o/l oy
WF—& SRl . 51 TR 4 S350l 0 BRNEA L =i, Euhgid
EWRLE, MR BIoELEE S ML TADN - FOKEERELE, Sk 2
TiIIMICERES 2 MEN SR IT HETEALS CERIIENBE ST i
B2 HizRtE e L Tt - IEOERET oA, E% 3 TEEETEMNS FI
WRORESLETOM, FALTHBMOGM - ¥i, F1EOoEFEEER®RL .

AN, ER I BET2IcRULTRERE, HES. MTEELE, BEE, F
MR we e, EERPEE. Bk - FECHE - 2loREEinTh&FE
F=#ORHNORTE A, —0F, E I TR NN 48mLkgiday O FRETE
AT 7.0%., 120mLbkgday OFFETEA T 10.7%., HEER 120mLkgiday OFFEET
ATEROA%, Fl WOEE 4 BEEFRIE 120mLkgday OFFEEAT TRAYNTED,
CHOORESICML TRERF—F ol (EEEE 00~60%. HER 874~
06.6%. FLIEO S 4 HEME ; B53~100%) 8Michhi. THSERESR,
HEEREFI ROt s HEFRANRT—roRMr o ENRE LT, G
HF—F iz EZNE~ANHENER. ROTHIREIF—FN~OEKRE. F
WEERs IO R EAEEN R ERAESN . 2N OFHO IS,
BEAF—FTUEA TS EHRORMESEM MO 2 2IZML TR, TOEREEN
PEALTEZIENMAELEL, DF—FIOHHE - LEROEBROLRETHHA -
B OES it EosRETy, HE, #8302V a— 0T 120 mLkgiday
ERATZENMERSRELE, OB EEES. HEVLEU R ROt d
EFHOLTIROERLTRT —F ORRORIZaof, TOLITHT TG
HERUSATF—T I eERBROER, H7—ThESHETRER - B OMMATE
O EETSECED, FRETHTF—TAABEOERERMEICNA S Z 2410
ETHD, SRHREERRO AT, Bkt 0T & 2 0 ST i
A IE TS 2 SRR,

— 138 —



23S 3A-02-3
b s A REMLTEF LA b U—2rmF A2 500 5 R A T

Ofgas mumE blaik SRS s | dkoRn

1) #aUEiERE s U A8FREF  2) S b S A F r oo

Combinatorial chemistry & high throughput sereening|= & ¥ @i HHE 5 3E o fi 6§ o
W DseedsiTTREMAIIZHIIN LT B, ERISHES Tin vivelo 35 S35 | oode e
HEHEECRNTOERSETET ISR L, LRORE TS S O
LPMEpN, ROMREATFoRbBEL LA,

R U ARRF TR AOEENENETORTENEL 72 BT —-x
FAREOITaTaE, FlA b —2ATFATRHEKRIESE LTLEDE

ADTRE. R, WMWES Y, 2R, Bl S LA aETs S,

The Assessment of Safty Pharmacology in Monkeve and Dogs using a radicdele

metry system

Tsukao NISHIMORI, Hironobu IKEDA, Michio TSUCHIYAMA, Hiroshi SAKONI
LIt

Jun SUZUKI 1} and Noritsugu SHIMEZL 2)

I} Envirenmemtal Biological Life Sclence Fesearch Cenfer Ine, SHIGA, 528-0052
JAPAN

2} Fuji Biomedix Co., Lid. YAMAMASHI, 4080044, JAPAN

— 139 —



A, HadMue-Tivih, ST, O kUm0 e o TR,
Mo ahiEtRiNLL, toblicEhERRERIZH SV HErEEREGE
BT d s L OO e B T T WAL A R AT H AT,
EEBORRIC LS, MEEE U CHESITEET -A P Y — BRIRHN 20
A (DSE-system) &V, BEQAHBRE D= —FEHALKIRE S,
MBS LT O R R A E L, LRmE R e L, E e
Fot AT A0 L DEWEOTENG I THE - Bl T LA B GO
L LT, MEERVE R A B TR AR B R B, kb ok
Mt VIREER T A0 D EWLE T O, BESLALENE Lol
Wit S EEE TS, ki, Rt D EREEN DOT, TEREL
EREICFT S = b o WS TH G, Wl 0T b B o b o I R 5 0 R
CYECEE LR LT L 0 ERe et FIc o RE LS I EHTED, o R0
BT HIE, CREEOVWTT LA PV —ETRELTEY, YA VRIEOR
St BE S LS LR Ghdek,

BESHBEAA A AT ¢ v 2 ATHE FOkA-2 —LBEES L - A RIS
ML e OMEE#H & O THEROCR-~OBBE &N L TyvH, O
BlLTHs f LG OHENIHRERYSHD, TOEMNETC TR
B0, FOrERARRETHhoEEC LMY 5, SEROeO LRELE
LA AR, oz Fiplizdrin ol Tl TR o, RWELGEE
TR O DR TR T 2VERE L L EER T S, GRS L
iR (CK, LDH) OBz THWET 2.

FhansTFarFy FAZHA LA ZBVT, BEREBCHOTLEENE

BREC—RBE LT, =Tt v MBI AT LA BY =227 L EBEMET

140 —



R B o o
S—fy e ZFHTF P T e - A R TOTF L2 P —S B LT

BRoLpF—FiiavT h?ﬂ;ﬂ"ﬂ'fta

— 14—



23S 3A-02-4
BT S

i S A 4
(EFLH E A WIS AT

W AR 1 2EEE T AR R AR B & W S s T e TR L. |
AR T IR & & RAFIRN T oL T e g 2 R - LT e s s
Wik SRR < Hah ST R & ST IS B B B ORR S A B G,
PTELEETER - 51 T SR E L T OR SRR B S L S TV 2,

MR EHET- S T AL ORI A S, BRSO R R E T
P Tl {3 N bl W3 ol 1| o

BRI E T LM A L e L. BRI Lo TR
FERE LTIFREZNT Ve SO AR ifEis & LTl S nfi b Sreic St Off
W HOTUE <. LhIIMEOERC L 340X 0E S, IDETE S v 2T R R
ETEMETRCLS P F2 52 2o FROIFEDSR A S b RO R A
FLbh BMRD b S 2 V x o SO ERHHE L A OIS T o AT BE AR A S LSS
LA™

IS AT T OO TIE SRR R TSR MR 2)IMIE). SR
R E RS O & AR A L B e s b R S BT (L

FASEMEET Tl S L D) DL TR L TS Ly LR e Tt W
ORI LD TP IRI60F, A6 57 —5 L1 5 A ahio Aot s e
Eid, ASORGET RO HEL ML, WSO Y- EORI a2 A L th D,

ZOEARHROFT, L BURSEETSESORTI HEVES S SONSEC BT
A s E RSN, R ODUA P ELT IO S5RERERE LTV S 2 kidliYwT
dn D, SALITHD AR oG HREBRE R TS RS N e v et — Rk
BENMd, FOPHIZF 38 FIaaD P b I— i e A FRT RS,

SV EETAI - B ST O S BRERS £ o TV A, BifEe Lo AT,
M. HEEEEC I EMNTVS, B I LR oo o YRR LS e
ST RN ENE L o6)T). TS0, A L AN R,
FPERC T LR AU e 7 — 0 B3R & L b L ol & o B XL B PR L Tes
LA~ R T

HMRET 2
FET i & P EERE R 2L OAEMICE VTS <. IEFEERICHIT A AL
i kRl & 5L Y- Whh 2, C oo EIENDIT E b ah T R h 2o
b rt L e F it LT Slcm L,

Producing of malfmetion animal sodels
Sacsaki Yosnivuki, lmemichi Institute for Animal Reproduction

— 142



Ltd AR O RN R L & 5
Eﬁﬁiiiﬂﬁﬂﬂﬂﬂﬂﬂﬁhﬁl SUNCECNE. = 7, | S—

AHM#H#H#
B s B
COFE AT RIRGE R
ciRE AR (R GE)
b SO B R AR T
DA 4 & T LIS B R i

SRR R

Wro—FiEREs»
S S PR

HE# Heymann Bl 5 o F e &

A FEEF o IR Y
PA-Ag EF O HEL Y

- b
(T R (1, m)
CORE I R (1)
SENAT AV R ) SRR
;Ettﬁ'ﬁ:ﬂiﬁ;ﬁ

Cv. 8 4 B A B LE TR

WHG,

BERHS v b &Y

e T M E MR L .

2 oA eShEE BESEEEEEDEFILE LT 5% BANS » VEFILEHOT
-1

SR T o bo{EE S
Lot B OV EF — AR dmpkg MEFRS IEEL D ERECREL. &
EhhfeRACREL, MREEF - TAI=LIITHET S,
PEREBHRL ORI EROIWTIEN TS TFIREEEOML., SEREESETS,
1AL A THBRARE ML, BEOETES 18 ¥ T & TR SR ICER
BYOLPL77EPREFLIERTE,

AHMOEG I EEREL. FRERED -4 FLATEHEEATE., ODEEENE
BeTde

SN 1 iR EWIRE ML T D,

s 1 Memaislegical Amalvun i 4 Nephrrelomind Rnis | | Fig2 Hlemetsbogeeal A nbyns i 56 Naphssomiord sz |

110 ) siamipe | | BUN PR

| T mp-d il

Il'll- - - E | - Pk,

e = | el | =

L = I_""--u | s f_,,.-’_

: _,.ll'F g H‘_ J“-l—

in =] Lr.i_-ﬁ-—_,-_——ﬂ

| Fuo (e AR e TW P e e FRls TR TWR

| ANET wprfalinn -'l-h:.lﬂﬂllll

Figl TRERELY » EEiZErEROSS 0N, Fp? TSR 1 80 1T
ft BUN DERSBAGHTED, BMEnE S 15 BEMETFSEFLE LTHE

T3 5.
FmiETS

ARV S ETERCEEAYDERSEAL, TASHDHNERESITEBEFI
BLERGEETEL. ERAMCEEERS 1 3MERRS <. EFAENOHAL

— 143~



Eiichr TS, ERiBBEF ek ICEENE.

A ~ - == Lﬁhh
R o . n
AL ?;Er.mz%m it I.1_E 1;;? T
HErRR 'HP-E*’.EIFE:'.E raﬂai‘m# To . THEERE
Jihﬁns S b
g 1= Fu b
Mhiﬁ#ﬁ& Tk
izt £F [MEER{L 2 Foa kil
F = Foap b
i3 (ISR A Fak, fRGYE
CEFA= FOWILEY fATY
e LY ol e
AR5 = fHE 5Fﬁ?n?§;ug 3EL1ﬂ¢
#¢ﬁ—ﬁﬁ%Ln.

— s b RO R SR M O S O RN R LB R
S SR T ORNENEE C Heh, SEQHBCFEE>ASENANE, T
SE, WELEEMEDEFASEN AL SLETERESC L EMET . @
HiEERGESERE L TR TES SRR EAGZo ML LTERERREESIT S
o, HSEsE Lo, AEitsia L Thkol S hRlTise.

FREE—FIaEREGE
LR R T 5 A L (SIGMA Co,Lud) (2 255 BB TEM T 4.
LRAEL MR RS 0.25mgke T BERCHA O SBEICAERS TS,
LTHIEEORSRSEC I HNARRESET S,

Fig3 Biochemical Anulyses in Beagh Dugs Treated with CTC

AL TimUrml
m — e
]
il
#m Rmgie Trralwasri oo
L] ——
A Thiwe-lay iruastmmbd =)
i i i
I
Tl
i

I £ 3 i
Tlays afier iresd mrnl

Figd io E—2 iz 2GR R TIRSRE T L ALT OBLEHE T2 REE
SCELTHSESIEC I EMARE S TRESH T 2 HECH KA ENS R,
g bhod RN L DFERECRESESSNT V.

iR T2
M ERET S ET A ENEEOMEC L s ha s L% 4. Filik. @
£, RN, WR, WOL CEE L THRELTL S BB EL T INRED
EHtdEvReA G AR oD, TITETRERES « FZ L SMAh

—1ad



DA F20) 4D —=FEHEIE ' 2o TRl BT LRI i =
LOMFOTHESN IR LEIDRI B,

FHEUARH = = FOMER LT (MemiE)

LA B E #— 1 EREM L & B E R e ET L. P s 3
TR TS,

LFEERE WREEFAFha—ACTHGREPRER->THERL., S
BRI L TR R Ry 2,

LEEMOE MR EETEL. BHEREERE L, R F 8 0 F el
y o

AL BN DS, B SN L FIREE RV T,

S RS PRI AT FERER T3,

M E L T RO E AR L. WO ki, MECHEET LERE
[ g

23 * 20 + 8
Sham W Fiit e e Mk 1S mta 1215
Hnw:lw JET & e T+ (L5 -':E + je= 7 + s
Hiygrora2W 187 & 5= 4+ 130 | & 2. 4] & e

BB i dote ki

FR{iiiig | SR B0 THERE DNA H ) A 5= FODHIES 5T
L
EERRT S
SRl T e LT, = FOTEFAE LT SO # R0l SHEHE
HUETWEEZATES: BETFAL LT OSSR oBm L,

X %ﬁﬁuﬂjﬁﬁﬂ.iﬁh
AFREREET T MARERTEE  SOD TO Ak

+
ST IFFb—FI =TI I
& R T 2 EL&HIE"}R%:E
B T T o 1
EREREET L B = XRS5 e BT
Eﬂi RS AT L R e e e
Fipd F[E ¥ BREFIOf BERET I

YR

TR ERESE T A LG ORRRRET AL DL TR T 2,

§ir e AR = 2 on e

LHYE 2 ~ 4 A = A el MC L hEEERERL ., FizfeEd .
PRI RS LR EF LT — e T A, R R,
Aty FTHRETILL, RIEEESEE R 2,

MmN FEMALT., HEERIITL.

— 145



SEME IO P LT PO SRS L, DU i & ST A,
O FiEEOBSEERETHFNE L. B EHh, EMERCR DR
f B LT R BRI & 12,

Fig 4 Mge Changes i ovarian weighl and hsalegy m (C3H e < 12201
mice Ihymectomiced al 3 days of age

[
C
16 m
) o
124 Do
goor e
oo oo
B- Ak o [ Sham-thymectsmized control mice
- - =l=1! 5 {1 thymeciomioed mrice wilh ovaries
; = - ol nomasl hisholagy
& an R~ i @ iymecinmized pice with ovarian
1
aoonoo gean - diysgencan
M3 | oodog ooooo - Oy mymeciomizel mee wilh ouaries
i corkaining many degenarafing
ao G Toibichs:
Age in Daye a8 Avingsy SRR 1R B L.

o) Ik REREE 2 ~ 4 O THEEEREROET 2 FEAlbe TS,

Bimzat

1) = SRR S, (1998 B (o 20 8 W03 & A U e LSRR APl AU o0 ] PR i 1)
A ToxicolSei, 230 31 App. 107-111.

2= (1998 ICH S H B S RETUTHME AV GRS ANRTE : 20
WAL b ST < S S KPR RS AR Y T LA EERAS.

Vg B TE RS G B (1uas) ¢ (R £ O MEN E TR EO S -
Rk R

RN el TR TR il SR e TR L e e o g e £

SHIHEN — SO 979 )BT F LW s F7 o & W,

GHINENE — S (192 b= F el 70 o 2 No 2B il JE HIRE.

TR A L 2 —7 24 T A EMINL(1993), TERMET VRIMMLS. 45 %0
M &P r—1 ) BERSENS L 4—F,

g1l R N (1988)  lEEFEEY (F) FreRosk T 7 H R (1)

A6 1 1TAR-NZ0 .

BYLFVan Vieer of al, { 1962):Bralustion of Liver Function Tests and Liver Biopsy is
Eqp:-riqr.utll Carbron Tetrachlonde latoxicatson and F.tl.nl:rpllil: ile D (Hhsfractson in
the Dog A Vet Bes, 290 11),21159-2131,

L AKIO NAGASAEA al, (1984 L Hormonal Hegolaton of Deaxyrobomicieic Acid

Polymerase & Activity i Ral Testis. Endocrisaogy, 1 1503),1110-1115,

B wim— SR (1995) (il A AF ARV —F T2 7N Vol.VERAHT

hr 8 WAL

12 |Mishizuka. Y, et al, {1971 L:0hvaran dysgenesis by peonaial thymeciomy in ilie maiise,

Endemcmiimabugy, B4 BES,

— 14k



2383A-03-1

oy AWz BirA R EEERBII DT

IR

WA SR AR/E

[Hi] SRAEEBMHRBTEEENIZT « F R +EFDHuoRTWES, LiL,
RiEOFEORERMPLATHNE EATvELA LAY TEESSH Y, To%
EHEEHT AN E IS o EN St T R HOBEYRET &
L, 37, OS¢ F o3l BWERT F—293 YERECIEA T O FIgHEE
izt LTk » oEARTAYTE L e dh s, ZHAGKRLAONR IO
NHHEOREMLRE Lo TETVE, JORSPSIEEHAFIER TR, B
bt e THENI LIy S FRE T A E LTRE LA, S8, =44
H LSRR (Sepment T, 11, M) MIFEMHETO EEMEEE
ot P el

Reprodiction and Developmental Toxicity Study in Cynomolgus Monkeys
Toshio THARA. Shin Mippon Biomedical Laboraiorics, Lid, Kagoshima 851- 1354 Japas

- 147



I, ERE R UE o £ T ol B Rk A0 5 WS

=AW TR T B ST S, L B o EEMIE 30
- A0 TH S, E-oT, EOhmEE - e BRI T T A 2 ST &
(8 e R

B S E N LPRE R AR R o S TR a L e,

B Wi . i

SIET §

[ amvamax | E¥sEman |
FEBTIRBOETE MELEMNOR TR RN - FEBoS i, i

OB ERTAFRIIRITEWCESE TS, A - 4 0 Mg
el LTwd, B cEBEHCIE T, CRITEHOMET, RN, |\,
- il B OFMAR R I i =T S, Ho A BN IR L AR A (S MR B0 [ LS
frvy, BOOBWE>H{~<S,

1) -

EEAEARIREE " (15—40V, 10~30mA) &Ml 1[853 o8 T e & 3
EL., ®E8, NP8 (MeEREHmEE & e T, SR (SRR 30 MR
AL R R A | £FE (—rEEodARRTEONE | &h
BETIEL, SEENENL) RUraERsl-<s. ElER d. 8, s M
AR XL MMM RIE TR0 TS L.

lems Mool Weeks of BExaminslimm

Animals | i 3 i -
BEmEn Lakir T T W oW Tw
Semen Yolume 15 (145 e (i {20 {1233
(ml. mean + 51,3 i Q026 13 0124 124
Coagulum weight 15 303 5.3 R 5.4 199
(m. mean = 5.00) 4.2 LR 6.0 35,32 313
Sperm Conceniration 15 1x24 1243 128.6 1165 118.0
(10%/mL, mean + 500 04,2 S | 52 | L 75
Bperm Matility 15 7533 1T 550 e 50 TEAT
(%, mean = 5.1 510 4.40 16HE 480 4 48
Malformation Ralia 1% 2173 i | 2791 W61 TR
{ %, mean = 5[k 714 492 .31 [AArt | 515

YW Yellowish while

[14



2 Ty (FAFRFOF, FRH, 1 XEEY, (T o804 =jk FO

YAFRE, O EF)

FAFPATU 2, FSHRUA ZEE-E B -ANWHET, TA Dl
HEERMEE, 7,9, 1, 13, 16, 23, WHIZ, YO 7o xRS,
9, 13, 16, 19, 23, 27, WEHE, O3 s+ A AERRE 1L, 7, 9, 11, 13,
I, 23, 0 HOHETER, Ro¥ D,

FAPATOR, 1T gRA P I — b, FUYATU>OERILTROMBY
Tahdb.

Teswaremane (gl

T W W AW AW AW T W W AW aw

1w

Mean BA3 OHT 1254 14,51 1508 E4.07 LI i 14 1515 15.52

3 ahT 134 [ R TG 526 454 414 .80 G.67

A 13 15 15 15 15 15 15 15 15 14
IHEH' mes sl & yife i i 1 1 E_'}
Fiamber of animili [E3 11 1% [1] []
Estracha| |pefmii LI B L1335 & 404 L S YAz 178 LR N
Fm inpml. i Y xdli L] 10 2N E LS LLTES & ad £

Eray Gnl e sl cpcle & oan naws of sdnes. The predn dersium of nessinel ovc ke s 375 2 3 3 dam

2, M- BRI LA
AEEOREE FTHEICT L.

L) 3] Lt i - i L] i (1]

W
ey B

AR E ARE (AR RERL P A e

@ LEL TR

A EE T LA AT b 2% 05 b0 TC/ 0%, (2SR ERE 20 HA G 0 H, FFW
MR 10022 BiC9T5. MIBESMEEETE, 5, A8, L rmEER:s
FisdERCERORRNE T|mRE LTwa,

1) PEMREEWE RLF IR

CHE SR AN PME S R0 H : LT, R 16~ 15 XA CETE

HUFRMR (55p2000, 7O EAVERY. ORERRTIIED A ML G

L, SMER SRR URBROAS LBEEW B 6, ERakEE

A T T2 RSO A ETET L, FEWMIL x & 3 3 RN K U0 A BEAD (55

AHA, AT QR TCHERE 0L BI247S. B ER] L L oi

Be L %2,

EE SRR T, BN R R £ AT, SRR R O

ERORTEM~E,

U AMmEERE (RS ERUFREOR: PO

MBS BT PIERE (BERED) oM T % (0—-20%) Th b,

O HETERBET LIRSV Ew,

(Lt L

148 —



3] EHERRER e E S ol

SRR RN, HEEN, MEAN EMRERGNEL TR LB D
T& 5, HEEREL Davson DEE Y EHVVE Alisario ed 5 R ER, MRIRE
i EWREE O EROFRAEREET 20 T Bavow SO HE Y (TR LB =8
7 1) e [B SEHE Wilson ¥ T2 UF Dr. Hendrickx 3 530 2RV TH 5.

lbzms Mombet of feluses  Mumber of feloses Incidesss
examingd with abircmealdilies e
Exiermul abnoenalisis: 1T ri 12
Cledi spins | ks
Pl pelactyly ] (11
Wreizeral abnoemallabes (e J 1z
Aplasia nd kidrey |unilaieral| 1 L6
Veniricolar septal defect | .
Miajor ckeletal abacrmalilses 146 5 34
Abszence af the | It ril 5 14
Mlimr skeletal abaormadilics: 140 24 Id
Shomepimg of me (20 rik ] L]
Cervica rih Z1 144
Lumnas rib ia 130
Blfurcaion ol ke st
rerviosl veriebml arch I LS
Wavy nls 1 0ng
Placemal abewoemmaliiies 17 20 1i8
Fagian of primary and secondary placens 3 1.4
Fingle placends IE 166

1. R R TR e Bl e & IR L BRSO IRER A N S L
PR TEEREL

LHELS (1T 1]

ERRSF AL pas Y
EEnT IRME

QKEQHMﬂmﬂHE-mﬁHE.M@mmmﬂwmmﬁmﬁt_ﬁﬁ_ﬂﬁﬁ
W, EREEWRETL, EREERSE 10T, SRR EE 100 A &4
RWHEFTEEHEEELTWE,

LofTH - tEnERe A

Hree Witk fe 3 o A TEIL SN, FIF-OEBNCES (B4R, WL

B, R (), BAOREFE—Ly—SATO -ETHEWA~L, BFEE

ELTMHRESEE, 4, BX8BECIITNERTERL T4,



¥

2

3]

4)

£)

6

M) ERARERRE ¢

WA ERI TS I T IR BT A 2 s, kiEGw HO R
T, MREOMEFEE L THCS (5000 BUFHEMG (13107848 &,
P OIAEARE E L T HCG (1000 (UL7{B#) BIFHMG (15 U788 & inm
YL, FRAPZFPOCARPLIZ S U4 — B ER~L, kT rBNFNE

fie, W reofss S I it L, SiEniEsiT-oTvd. ToRE,
HTRIEFIAROTAFAF0 RS 4381143 ng mbL, T I EES ML 4

BLVLIBHOES alREDLZ S — LM ERLETR 143656729

prs ml BIF3I00.8 1412 pp/mL E MM LT T. AEAFORETEIRTEER

AR LI FARE TR, Zh e M E Lo TIRER M ILIE R IRE
PHTIEFEL TS,

R

Matsubayashi, K. | Compatizon of the Two Methods of Electrosjaculstion in the Jipanese
Monkeys (Mocao fevcara). Exp. Andme, 30 (1), 1:6 (1882)

Dawsan, A&, B, @ A nate on the staining of skeleton of cheared specimens with alizarin e,
5. Smin Technol., 1, 123-124{1926)

Brasrow, M. V. and Taylor, W, 1. : & rapid method for detecting mal formations in rat fetuses.
1. Marph, 127, 291-306 {1963)

Wilson, 1. G. ; Teratology ; Principles nad Technigues. Wikson, 1. G. and Warkany, 1., eds.,
Univ. Chicago Press (19693)

Sameshima, H., Oneds, S,, lae, T. and Hamana, K. | Ovarian Response 10 Exogenous
Gosadotropins in Infont Cynomelgus Monkeys, 1 Am. Coll, Toxicol., 15 {33, 194.204
(1996}

Somneshimia, B aod Hamana, K. | Testicelar Responde 10 Exegenous Gopadatroping in
Infant Cynomolgus Monkeys. J. Am. Coll, Toxicol., 15 {5); 371-280 (1996)

— 151 —



235 3A-03-2

Present und Fulure Applications af In Viteo Drug Metaholism
Musdels

Carol E. Green

Biopharmaceutical Development Division, SRI International,
Menlo Park, CA

The principal goals in cvaluating dmg metabolism using in vitee models are e
identify all the major metabolic pathways that affect (he test drug in humans amd 10
predict potential imeractions of the test dmg with the melabslism of ather drugs (U5,
Food and Drug Adminstration, 1997). Additional studics such as species comparisons
of metabolism, evaluations of drg cylotoxicity 1o turgel organs, and determinatzons of
skin and fnlestingl sbsorption m vitre iovolve similar fechniques and alse provide
valuable information fos e development of new drugs,

With 1he advenl of combinatorial chemistiry and penomic  progrons as
plarmageutical companes, the number ol compounds moving throagh the discovery
pipeline is rapidly increasing. As a result, there is additional pressure for the in vitre
melaholism and absorption leclniques to meet this clallenge by providing rapad,
rational and iniegrated approaches predicting metabolism and bicavailability ol oew
drug candidates in humans.

Microsomes from human liver ane being wsed extensively by pharmaceutical
companies o define major metabolic pathways in humans.  For example, human liver
microsames and cONA-exprosed PASO emrymes are applied 1o high and  mediom
through-put sersening approsches for determining the metabolic stability of chemical
libraries and predicting drug-dmg interactions due 1o inbibition of metabolism (Crespi
et al,, 1997, Rodrigues, 1997). The Caco2 cell model is being evaluated by many
compandcs W0 predict the absorption of drogs from the Gl trna, Both o these
approsches are readily adaprable w0 advanced analytical technigues like  Tiquid
chromatography/mass - spectrometry  (LO/MSMS) that allow highly  sensitive anl
selective analysis of mulliple compounds simubaneonsly (Beandry et al., 19535),

The complele metabolite profile of & dog can be obtoied with intact Hver
sysiems, including bepatocytes and liver shices, in which colaciors are ol physivlogical
levels and enzymes are preseml in oormal cellular orienlation.  These preparations
replicate v vive metabolite profiles and specics dilferences (Green et al, 1986
Chenery et al., 1987 Vickers of al, 1992). In addition. human hepstocyte caliures ane
an accepied model for predicting oytochrome PASOD induction (Pickand e1 al., 9%
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Damato of al., 1995 ). While these techmgues do nol gqualify as “high throughpai™
assavs, 1bey ore resdily adapiable to mulii-well ailiure formats, decreasing the mumber
of cells required and irb.'n.!iﬁl:HH_ il oumbeer of compounals thal can be sl tanemsly
sudicd.  Molecular toxicelogy techibquees and microaray assays thal measure pene
expression are being developed and investigated by several companies and may ofler
raprick scroening methods lor fature wse

Microsomes prepared Trom ofber dnsg-melabolizing organs including skin,
hing, kidiey. and small inlestine are used o predici pon-hepatic drug metabolism.
Because the human small inlestine contains significam P45 enzymes, in particular
CYP3A4 and CYPIAS (Kivisto ¢ al., 1996), there is a growing appreciation of the
sigrificant contribution of the small intestine 1o the first pass effect of orlly
adminsstered drags and 1o interindividual variation (Lampen e al, 1995; Thummel cf
al, 199%6).  For example, sagquinavir, s prolease inhibitor drug with low  oral
hioavailability, has been demonsirated 1o be extensively metsbolized by human
intestinal CYPIAL (Fitzsimmons and Collins, 1997).

To [ncilvate complelion of in vifro liiman issoe stodics, several COmprnics
provide the roquired services and supplies. At SR1 International, we piopeered the
development of i vitro models using horon tissues for metabalism and cyiotoxicity
sindics starting in 1981, and have provided rescarch services with human and animal
microsvmes, hepatocyles, and tissee slices 10 pharmaceutical companics for over 10
vears.  Several olher companies now have in vitrs melabolism capabilities and their
currend services will be summarized in the presenfation.  Table 1 lists the types of
stuches that SRI routinely performs; preparations from human, mouse, rat, rabbil, dog
and monkey are available for use in these swudies.  In addition, SRI can perform a
varicty of related assays for detecling cyloloxicity using liver preparations. bone
marrow, and Kidney proximal wbules.  Assavs using bile conicular membrane vesicles
are also being optimized ol this lime,

Table 2 presests o list of colls and tGssue preparations thal are available
commercially for wse in in vitro metabolism and absorplion studies. Lists of companies,
services and products presenled are ool necessarily complele because growth in this
markel s rapid and continuing, with additional products being offercd frequently.

la summary, an carly anderstanding, of Tow a compound is metabolized is
importam for Gandidate selection from among  several  pharmacologically  active
compounds.  Tnaddition, iechnigoes wihdch provide data on metabolism can be combined
with miodels Tor doug absorption to predict bioavailabibity, another critical factor 1o be
considered in compound selection.  Because i viiro mistlods allow the collection of
such data using a small amount of compound and provide results relevant to human
patients a5 well as laboratory species, these technigues are lnding widespread
application in 1he pharmaceutical industry.



Table 1
I Vitro Ml:lul'm“nm'ﬂi:ll.mﬂlhlh EIF.II'II.““-L'ﬂ ol 5K Inlcrnabiom]

Assnys

I Vitro Moddiel

Metabolism profile in liver

Microsomes, 59, hepatooyies, liver slices

Extrahepatic metabolism

Suibeellular fractions) homogenaies from
small imtesting, skin, kidney, lung

Determination of kinetic constams for
mctabolite formation

Microsomes, hepatocyies

ldenfication of CYP form responsibile for
melabolite formation

Microsomess

Drug-drug inleractions by inhibition of
melabolism

Microsomes, hepatocyles

Incbuction of cytechrome P40 Hepaiocyles
Dirug absorplicn posciration Human skin, CaosZ cells
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Table 2

Human Cells and Tissue Preparstions for In Vigre Metaholism Studics

Products Applications Sources
cDNA expressed human 1y Drug-doug interactions | GENTEST Coap.
P450ks 2y ldentification of

CIE VIR
Human liver Iy Metabolite profile Anstomic Gift Foundation
miCrosomes/SY 2) Drug-drug interactions: | Cedra
inhibiticn of eneymes GENTEST Corp.
2 Metabolic activadion Human Biologics Intl,
4) Kinetic parameters of In Vitro Techaologies
metabolism Xenotech LLC
Human hepalocyies 1) Metabolite profile Biowhittaker, Inc.
(fresh and cryopreserved) | 25 Dmgodrug inferaciions: | In Vifro Technolopies
inbibid i sined inadasctio [LAM
3) Kinetic parametors
45 Cyicdoxicity
Human livver slices 1) Metabalite profike 1AM
23 Cyloxiciiy Human Cell Culiure
Cenler
DMher primary human 1) Elficacy studies Clonetics
cellafoeil lines 2 Cyioio®icily assays Americun Type Culiure
3 Absoaplion Collzction
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and application t the screening test for Endocrine disrupting chemicals

Masahiro TAKEYOSHI, Shuaji AMAI and Keaji 1IDA, Chemical Assessment Center,
Clremicals Inspection & Testing [nstiute

T



21W A-01-4

G SRR o T 4309 S P o R AL S0 T 0 A 0 el T L
A il

OMANE, =M, DEFFEE, ERmEE., FRirii.
7. 3% bt

V51 A R S O A PR AT - AR

(FFR) PO (Lt (EDC) @ | 2TH S ehinyl eaadiol (EE) £ N
methyl-Nepitrosoura (MNU) C{ZiI-i 0B Ss Mo REEE S TS SR
WA ERE N D D 2SS TV, S e PIRR CBERERERT VT
LT EDC ORE G o 2 R R S L [ k] 3 MG Fidas, o
SRR L ) M RHE T 2000mgke O disopropanclnitmsamine (DHPN) £ WIEE T
£EL FO1MEL D FFIKENTHS 1000ppm O sulladmethoxine (SDM)
£ 8 I S L OV ) (BTEREE L LT MR B (Bl ER DR =
FAFG MG Sham B) £ OE 22 MH OV WTE 1-05ppm EE (]
§%1,1000ppm methoxychlor (2 BF), 4000ppm atrazine (3 1), 10000ppm bisphenol A (4
71, 1000ppm SDM (5 BE), MERNEEL (6 8F) £ 45 A sham # TIL 1-0.5ppm EE (7 §F)
tris L MEMEE 2R AL E. R BRAERROVIERTR 6 2L
LSBT B P A oy Shan BT SMICHRL TEHTHEAMLAIRG
N OVY BT REEE R 6 Mo iEL 5 BT HA R A s L
= Pl ficthl 2 2 TE - f AR ITHIm L 7 Sham F 0 T
g PO SR R BT AR A o ol WEELRRT
PR OVEETUI ORI S LT SRR RNEE AR EL sSTFO SOk
I s BicLMehicHMEL M TR TRAEZERIRS e
& Sham B THMBOMICHRZIRZA SR o (] <o oS
MEFETILEE £ETIFOMO EDC ORIz TS PR ST o %
TiclRE SRk,
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Evaluation of #ir vitre methods for dotecting the effects of chemicals on human
progesterone receptor using various chenicals, mainly pyrethraid ineacticides.

Kaye SIMIDA, Koichi SAITO, Machiko |SEE, Hideo KAMEKD and Iwsc WAKATIRA
Envirormantal Haalth Scisnca Laboratory, Sumiteme Chemical Go, Ltd , Csaka 554-8538.
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Drisposition of erally administered bisphenol A in pregnant rats and the placental transfer to
fetuses

Osamu TAKAHASHI and Shinshi OISHI. Department of Toxicology, the Tokyoe
Metropolitan Research Laboratory of Public Health, Tokyo 169-0073, Japan
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Effects of Maternal Exposure of Male Rats i 2,3, 7, 8-tetrachlorodibenzo-p-
dioxin

lenay YONEMOTO, Hideko SONE, Seiichim OHSAKD, Morko Nishimus Keiko
NOHARA, Hidekazu FUIIMAKL Hiroko USHIO, Yuuichi MIYABARA, Yasunoba ACKE],

Mayumi ISHEZURA, NE JAMA, § SAREAR and Chihang TOHY AR A HIES, TSUKUBA-
i3, Japan
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Significant Induction of Molecular Chaperones, HSPT0, HSP9%0 and Hop in a
Rat Testis Cell by Very Low Level of Dioxins.

Ayiko FUKUDA, Ryuichi KUROGI, Kenp TASAKL, Takumi ISHIDA, Yujl ISHIL and B
OGURE Graduate Schaool of Pharmacestical Sciences, Kyushu University, Fubuoka B12-8552,
Japan
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Testicular Toxicity of Aminophenylnorharman, A Product from the Reaction of
Morharman and Anifine, in F344 Rats,

Yukari TOTSUKA, Toshihiko KAWAMORI, Junko ISHIHARA, Kunitoshi MITSUMORI,
Shigeru HISADA, Takashi SUGIMURA and Keiji WAKABAYASH.
Cancer Prevention Division, National Cancer Center Research Institute,

1-1, Tsukiji 5-chome, Chuo-ku, Tokyo, 104-0045, Japan.
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Effects of nonylphenol and atrazine on female reproductive organs of ratg in 28-day
repeated toicity study

IGuraa ASO. 'Makike ANAIL 'Shyuii NODA, 'Nobuya IMATANAKA, '"Kanji
yamasakl, and "Akihiko MAEREAWA. IChemicals Assessment Center, Chemicals
Inspection & Testing Institute and * Department of Fatholigy, Sasaki Institure
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Persistent effects on reproductive tracts in female rats by neocnatal exposure of p-
tert-octylphenol,

Shanqchi EATSUDA™, Midom YOSHIDA™, Hiroyuki RURODA™, Jin ANDO™,  Masakazu
TAKAHASHI, Gon WATANABE", Kazuyaski TAYA™ and Akihiko MAERAWA™,
*1 Dept. Pathol,, Sasaki Tnst.: *2 Lab, Vot Physiol., Tokye Univ Agei. Toch
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Effects on reproductive tracts of male Donryu ratz by necnatal exposure of p-tert-
ectylphenal

Midori YOSHIDA ™, Bhin-ichi KATSUDA ™', Hiroyuki KURODA", Jin ANDO™,  Masakazn

TAKAHASHI", Gen WATANABE™, Knzuvoshi TAYA™ and Akihile MAEKAWA™.
*1 Dept, Pathel, Basaki Inst; *2 Lab, Voi, Physiol,, Tokye Univ. Agri, Tech
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Regulation of NAD(PIH: quinone oxidoreductase, (NOQO, ) gene Expression in Guinea
Fig

Keisuke ITOH, Yoshiki TAKAHASHI, Manobu KITAGAWA and Tetsuya
KAMATAKIL Laborstory of Drug Metabolism, Hokkaido University Graduste
Sehool of Pharmacy, Sapporo
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The accumulation of the pollwtants, mainly podychlorinatcd hipheayl congeners (PCHs)
and itz eflect on physiological slats of the seal have been reported in last two decades. We
studied i the levels of the sccumulation of PCBs in the free-living spotted seal (Phoca
largha) from the ocean surroonding Hokkaido island, Japan have any relation with hepatic
microsomal contents of CYP isceymes and monooxygenase sctvities  The alkoxyresorulin
O-dealkylase (AROLD) of these seal hver macrosomes was charactenized by the high actvity
of Ddeethylation of ethoxyresomfin followed by O-dealkylations of methoxyresondin,
beny vlosyressrulin and pentoxyresorufin (PROT) in this order  Among hydronylabons of
teatosicrone, & @ -hydroxylase (16 § H) activity is the highest, fallowed by the activities of 2
8- and 168 - (T16 8 H) hydroxylations, Testosterone I6a -, 7a - and 2 o -hydmoxylase
activiies commoaly ohserved in rats were not detectable in the seal. The concentrations of
non-ortho- and mano-ortho-coplanar PCBs sccummilated in the fat of the senl were poaitively
comelated with the camalytic sctuvities (ARDD and T6 8 H) of the Lver. Sipnificant
coerelations were shown between these sctivities and the expression levels of CYF proteins
recognized by polyclonal anti-rat CYPIATL and CYFP3AZ anti-sera. On the other hand. the
levels of expresson of CYP2HR were very low in the seal liver microsomes and showed no
aig;u',ﬁml: comelations even with PROD ar T168 1 setivities, These results imdicate that
hepatic CYFP proteins of te seal cross-reactive to anti-ml CYFPIAL and CYFIAZ anti-scra
are responsible for the activities of AROD and testosterone hydroxylations, and that the
levels of expressions of these isorymes can be a pood biomarker Tor the exposure o PCBs

Seal Liver P450, s a Marker Enryme for Manne Pollotion?

Issei CHIBA', Akihito SAKAKIBARAY, Hisalo IWATA!, Shinsuke TAMABE, Akio
KAZUSAKA' amd Shoichi FUMTA' | Laborstory of Toxicology, Depariment of
Emvironmental Velerioary Sciences, Gradwile School of YVeterinary Medicine, Hokknido
Unaversity, Sapporo, Japan

2. Laboratory of Environmental Chemistly, Depariment of Environmentsl Conservation,
Faculty of Agncdimee, Fhame University, Matawyama, Japan
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Investigation on biochemical findings by the dry chemietry methed in
laboratory animals

Masayuki SATO, Mayumi OGAWA, Shizuks HARA, Tohru KUROSAWA,
Takemi NAKAYOSHI
Toxicalogy Lab., Meiji Seika Kaisha Ltd., Kanagawa, 222-8567, Japan
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Hematological and blood chemical study of the inhibitory effect on the
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Hitzuru KOBAYASH!, Daishiro MIURA, Syoko OGATA, Kimiko JONOUCHI, Yiko KAKUYA,
Takeshi IIJIMA, Yukiya KOIKE, Hiroshi OND. Safety Eeseach Department,
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Benzene hemopoietic toxicity revisited- a new concept

IE Woos, ¥ Himanarasnl, ¥ KAWASAKL, ¥ Komasia, T KangED,  Kanno, ¥
MaTEugi A, T UMEMURA, O TTorida, ¥ EUragawas, T g0

Binlogical Safety Research Center, NIHS, Tokyo- 168, Japan

Benzene has long been Known as an ultimate leakemogen for human, and
bater it was also proved to induce leukemia in mice (Cronkite ef af, 1982).
However, the leukemogenic mechanizm s siill eontroversial  The
background of the leukemogenieity haa been thought to be induced by
elevation of cycling fraction in the hemopoisotie stem cells during bonzene
exposure, which it thought to be a reflection of suppression of
hemopoiesis in bone marrow as same ag in the spleen.  Recently our
sludy, however, disclosed that the kineties of hemopoietic progenitor
cells was nol stimulwted, but rather suppressed during the exposure.
The inconsistency between Cronkite ef als and ours is based on a
difforant eytocidal exposurs in in vitro and do vive for PH]TdR/BrdUrd
Cur results show a significant suppression CFU-GM in 8§ phase from
7.1 % 10 control down to 16.3%.  Formulations of BrdUrd-incorporation
in both groups show dramatically different slopes beiween the non.
treated eontrol and the benzene exposed; U107 and 0,007 respectivaly
Y-intercepl for cach regression eurve was also different each other, Cur
present data strongly suggest that the loukemogenicity during benzenes
exposure may nol be due to direct toxicity of the inhalation but probably
due to the hemopoietie continuons oseillation which eneourages a sort of
promoting effect for loukemogenic spontaneous candidate colls.
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Study on the cause of general signe in rat treated with compound A

Svuji DZAEL Junjn HATTORI, Yoshiaki SHIBAZAK], Tohru KUROSAWA and
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Toxcology Lab.. Meiji Seika Kaisha Ltd., Kanagawa, 222.8567, Japan
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Toxicological effect of anticancer drug doxorubicin on ergan cultured vascular
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Hiroshi OZAKI, Yukihisa MURATA, Hidevoki YAMAWAKIL Masatoshi HORI,
Kolchi SATO and Hideaki KARAKL Department of Veterinary Pharmacology,
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DCXEBFRLT A RERTE M. |80 - 28] LFef 21212-F 42121 4-CHD
EDGXEHRATAEMMETEREE LD D MRSt SN, (g
MECTTE L LA Fr R 0OBERY ST X842 ML,
CHA13CHDIREELZOT, BTFERYH v TRE SEHErRRELD,
CHDIRBZ V75 » AHFFRAT, LAETIEFEEEFLMD - T, TOVRSES -
L WCHDE MO MBS H 5, AT s M mE R -5 2Tovil i s Mint
EEFMENLY, FEREEOGRECENLTHRE,

Potential Risk far Lif= Threatening Arrhythmia by Combined Use of Candesartan Cilexetil
(TCV-116) and Digoxin: [nteraction with Cyclohexapedinols, Cilexstil Promoiety Derived
Metahaolites.

Hadeki Ohumzha. Department of Pharmacalogy, Shimans Medical University, lsuma 683
B501, Japan

— 10—



21C-09-1
< A ERER S ENU 2L % apoptosis &

RIRTRORRE

OEs W, Bl S, BT . S W

() feld 3 E et = 7 — WEFA R

(B HEZEETFILAD Nethyl-N-nitosourea (ENL) A1, T2 2
OF L85 HiG 15,6 H I OHEE 4 HER (PoC) I, i BETREER
EREREE T LN TREAREBI L - TS (Shibuya et al, 1993,
1996) . WREERTRELIESE 105 AEHMBLE< 135 HETRESEL WS,
W el e SRS EEL A, 35, Che0RERETIE 1 REoHEMN
G T REORSTERAEMEBILHETS, Y2 A F-ARERVERIZH
s, &E, R4 106 BIEOKEE EMER (PGC 12 ENU 2iERfE L.
St 135 AFOHRFERIZEITS POC D apoptosis BLTF ckit ORESE
L. PGCIZEBHDENU il 2R ERCRENURRERIVIZAF—%
AEROmREE DVTERLE.

[REE S L TAEE] CRTBLE Tl 2RL., 75 Y0RBaE R
2050 &L, 5% 105 HEDKMELRMER (PG I ENU TSN,
RE 138 AFECEMERD PGC #Hit S apoplosis % Tunnel iz 4 - THERLE
SHiCEELE. PCO OB ek FiEERLE,

s L raEw] ENUICL S apoptosis BRI RREEMICHIINL . O
pLrrenFETiefontErErAERO SIS 0nT, BRTREERON
RiEEEBLEY I A —ARTROBEIZIILTRITLE. TOER. s
ORI, T A PGC OBMPRL T EBEFENU 2 L% apoptoaia MHFEE
EMLTHhHatasEI SIS, S REL56 AL 135 OEOHEEE
MR POz THRROMFET, 2 CiCERESNORERIEIZ DT
AT =T D,

Induction of apoptosis and mutation in mouse primoerdial germ celle by ENLUL
Tohru SHIBUYA, Takayuki KASHIMA, Yoshiaki SAITO, Teteujt NAGAD and

Kiyoshi IMAl, Hatano Research Inatitute, Food and Drug Safety Center,
Hadano, Kanagawa 257-8523, Japan
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TH J—NAESIs ST 2 in vive DNA S0 S 806 Ri2 L 5
Bt

(CoRFE JEF. B Y, BB AL kx A f

SEFRE LA DR MR

(RIS /— e MR 2N TSN, ERtomgBtsLiE L
PO AEREME SN TS, LaLadts, BiliEic ks RRRIEES
nTHEN. FhonlFIEFTSomehic I hTHEL, TITRY B invive
WY SO0 EEMWT, T2/ — M SR A 2B S DNA B E R L.
[RBLEHEE T A% 12 RA2YE, Ly /- ERORSF. Sgkal .
2. 4, GMEMEEICRA. M. BE. W, W, BRRL RHEEMHLA. Choiledis
RESFAZL, BOHRELEE, 7Ho-245 oEL., 7L TR
L. AR ECEDERLE FSCERT A0 AEARROTY S - E
EEOEEL, 4, 8 WA SR EERLEE S R L. Gt SRR, B
wel =, Eie. Disulfirami200, 400mgog)4 B ETHLE o h S Ei L.

BB EUEMETIITY S — S5 4 BEDE E—2 S LTHE. W Ry
i DNA Hildta s nt, TR, BEFRIZH, o DNA S8l s hik.
5 R I R FEAYT: DNA R 8 85I T & 03 < & k. Disulfiram i
15 DNA HiSOMEIEs shih ok Bl EOZEdh s, KRRTASHE
DNA MBI TE R T ATE FEATALOTRASIY / —VORRERIZE S
WTREtE AR =i,

Detection of  ethanol-induced DNA damage in mice by the modified SO0 angey

Byoke KIDOY, Shuj TUDAY, Naonori MATUSAKA! Yo F. SASAKT
Uwate University, “Hatinohe National College of Technology
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LN T F

OFFa &, BRIEN, RS

B4 7ol HRELF—

NEb e F RS T, 2 <O (RS TIIER T b h meE T
TRENCREHEE T, i vive SREPELEER I REEIE N Do
ElRweRTHWA Y, (USRI L DEREMERTINE TS8R E
e FNTHEL2EERS » FOBRERFERG I MEEBTRREL. ChETIZ21 8
HiconTiEe LD THET S,

e 8~~15 B F349 B Z oo HICESWE & NEE A mEEE G L, WSS
TLEEESIN 350 I iR 2 0 3 DR CIRREAT S i, E iR
HEWR SRS T3 A TREREL = BoAFRIERR 4 HECHARED -
gk nagL, P Ers) - TEHELAER. 426 -Diamidine-2-
phenylindole dibydrochrolide (DAFT) TS LEAMMMT MR F AR
MR EEE L.,

e R L~ 21 W W (dimctbyloitrosoamine . dicthylnitrospaming .
diprepxloiirosoamine. dibuiylnitrosoamine, M-bulxl N bulanelaitrosoamise.
diphenylnitroseamine. methyl methapesulfopale. cibylpjlrosourea. wicthape.
Ld.dioxape. bengenc. thioacelamide. Z-acelylamisollucrene. 4-nilrpguinoline
L-oxide. mitomyein ©. colebicipe. diethylstilbesteral)@ 5% 18 W (72 4
— %4 O PR EETELE. CO5H 14 WM IARC D 2B £ 35 ARE
OHETEm TR USRS ENT IS, A METIRTIE 5 MW LB Y
&ttt BRI &S ER I RS R SR BN RS
Thia

Micronuclows teal using partially hepatectomized raf liver

Tadashi NOGUCHI, Masaaki SUZUK] and Taijirs MATSUSHIMA.
Japan Bivassay Rescarch Center, Hadano, KANAGAWA 257-0015, Japan.
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I vi Vol B/ BRBREL 00 41 R

OMNIEE, ISR, R e, 8 1t

'S i - ARNR AR
* S 4 il P R R TR - R R

[E#] EE, i v ERBRIETES S CmED M E S0, LFWHO
B LS BORBIZ oW T b RMHAE B Sh TS, EMIZ20 T, AMEEE
hERH B AREORELII-THAD—-2TEHD, EHERTE PN I- BE =
NTEIEDS, BEGROMEE L THRANETHE, LOLENS, #E
AN TS BN KRR MO 3 & A Ediin vivedio vitroRTHD, W
L1 in viveR TORUHHELShTOSLOFRETCEE. S2T7R4 2 i
vivelEND RO B REHM S LT, BENEMRSASE S s E LTI T
BN LLZOTHEYAS.

[Hik] RS 2oMMOSDRET P EER L BEL P« doniz T}
dr =TT (40 1) BAREEE L7 MRS A 0. 2ol 4% NN T 3l ke L
fo. R 2405004 e da. M0 L. O 02%GEDTARLM (STl 10 min} 3
LTFO 25% T v AN (4T, #9150 Hd L, 10% SO Iua -0 MaEN
g mRE R . MRFEREE o TEA L, RSy
o, T5aM KCl TR EREE, A9/-4 NVl (3: 1) T ABEREE -1 Bl %
TR A0 - MR & LT A4 FA IS B T Lo SERRR T2 vy e
e, SECHREE Pz s oA M L

(RRELELIUEBE] 6 MESHE LTHVG BB W LA ST (DNBA.  NNKG,
ENNG) & 3laltibiedid s - 2ot b, S¥CMEOERTBEEH I BREh
FiE, SR FEHOENZEY I ACRNERETE 28BS LTOoRM
DT A B,

Stady of a rat skin in vive micronucloas 1es1 by =Kin carcinogens

Takashi NISHIKAWA®, Mitsury HARESAKL', Kanlak| ADACHI", Mitsuteru MASUDA'
and Makoto HAYASHI®, "R&D, Lion Co., Kasagawa 256-0811, Japan. "Division of Genetics
and Mutagenesis, NIHE, Tokyo, 158-5801, Japan.
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1: B -DeArnbnofurnnosyley toame{Ara-CHF 7 o bl B
— o B o — R T B DT T RS —

O i, WS, Ey . HEEa. Sma—.
S D

AT ARE (&) . PRERR

[Af] BT, 225880 LA HESS G 2 EEGEN—BS T
S, —N., ENRSI L -REEEROS QAT « FOfTbhiTED, HL 2
HMeL Lo So b ERE S R EtRS s ¥ TF e FCERECEAE,
Sfch bk ORI A L BB A T L ot D R S
WLAEFCRGh, EFSEOESEEFATS LTI THS,. SE.
BAREE RNYS MMS @ESOF 13 @tEeao | Lo, 1-46-D-
Arabinofuranoayicytoaine(Ara-C)e0 5 o [ 4 ST - at e & H0 R L 7=

[HE] Ara-C 00, 40, 8O, 160, 320me/kg & CDESDNGS H£EHEZ - k12 4 M0
s L7, §aEriE, Sid ik, BSMeE, 2, 3. 4, 7, 14, 21 EE
FECHEPE S 24 BEE, WEEE LUYRIREL, RIS SR 24 RELE L, S
0 2000 MOHER LTFREBARE (WRZATIN TR | 1000 8 O
200 §8) Cihd AR ER A REE L, ke MR SR 24 BRI B ST
THEE. AFRRES L URRR O R i e L

(R L UFEE] Ara-C 00 320me/ke %500 T, 2 [0 EIS S 24 0980 L 0 &
Ml T ERRE SR LN, ERESEE LS, TRzl T fE
ERMiEnant, 4 MEHE T, 2o - T THEN oA, WERT
Fed Rl AR LRl b o, WEERRTOEE TR, MRS
D E A~ 9T U AEROHNEREMRE FICEY R, ELEOR R
G, Arw-C 20T, o BIEORAE G T 4 - Rl ERRs b b,
— R T A 0 I A FE b e ot e S ) T e A RO X

Evaluation of 1- § -D-Arabinofuranoevlcytosine(Ara-C) in Rat Long-term
Micranucleus Apsay: Posaibility of its Integration inte General Texicolopgical
Studies.

Chiaki NAMIKI, Kazuko KIYOMOTO, Atsushi HASHIMOTO, Shun

ISHISTUKA, Ken-ichi KUKITA and Shuichi HAMADA. Central Bescarch
Laboratories, S8P Co., Ltd., Chiba 256-8511, Japan.
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Inducible nitrc oxide synthase mBNA 5 upregulated v skin
tumors  of v-Ha-ras  transgenic TG-AC  mice  treated  with
benzolalpyrene or 12-O-tetradecanoyiphorbiod - 13-acetate

o Byung Mu Lee, Rayvmond W. Tennant

Duvision of Toxicology, College of Pharmacy, SungRyunBwan Univessity
A Churnchun-Dong, Changan-Ku Suwon City, Kyunggi-Th, 430-746,
South Korea Tennant (NIEHS, PO.Box 12233, RTF, NC 27708, USA)

I'be comelanen of the steadv-stace level of inducitble e oxde synthase [ENOSE
miNA with skin temors indeced following  treatment with benzodadpyrens (BF] or
| 2-O-terradeeanosyiplorba-13-aeetae (TPAD was Bvestigated in transgenic Th-AU
mmice carrying v-Ha- e oncogene Tused o the promoter of the mouse embryonic =
~like, £ -globin gene, Skin tisswes (papiilomas, ceronomas, and  their  serouniding
psswest were collocted from TG-AC mice treated with BP (d0pg  2wesk, for 5
weeks) or treated with TPA (25 Pweck, for 2 weeks)  Inoanimalbs treated with
TTA, (MK gene was not detectable until popllomos were formed. The erease of
INOS mANA was cally confined o papilloms region, bt not 1o the sumounding skin
tissues NOSMIMIC<002) of paplllomas regardiess of the numbers of pepillomas. In
animals treated waih BP anly, both papuliomas CNOEMIBTE = A073) and carrsnnman
EOSMIMIC = 063 induced fNOS geme expresson, FPurthomong, the surmounding
tizsues o papillomss and carcinomes indicated mindr increase of the steady -siate level
of NOS mBENA (INOSMIMECO0M9, 0054). These data suggest that eNOS  gene
expressions  may  underlic  fumorigenesis doring both  TPA  promatien and  BP
carcinggenesia n TG-AC mice,

Irshible nitne  osade ny nilhase NS mithA transcnpls . was :inl'zsL't.p.I:ud i akiry
meEnors of  transgents TG-AC  mice ovated  with  beneolalpyrens (BF?  or
13- 0-tetradecanoyiphorhod- 13 -acetate (TPA)

Byung Mu LEE and Roymond W, TENNANT

'Divizion of Toxicdogy, Coliege of Pharmacy, SongFrunfwan University, Swwon City, South Korea
‘NIEHS. POBOX 1233, RTP, NC 2TNE, USA
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Teg-rasH2 TR AEFHLV-ERAVLREREBIZE L Diethdstibastral (DES)
& N-methyi-A-nitrosoures (MNUG AR TEOER

O Be W EHXF BTFERR I8 X ERIE
fEh 3 S

EEEFHINERORENESIERRR

(L) FoSBERAVLERAAREEBORBEELT, EFFORE e-Haras
REFEBALIFT AL 9T I ACBFI-TrrsH2E ALV-ERA A RSB
EMEEEATEY, TORAECMT IEIEERN ILSHHES DEERERRLLT
EHSRTLS. FO—MELT, B3 DESEMAV: 26 AMEBETS LRI, BT
HAWMAETHD MNUERLELSAERECRFIEC DU TERLE
[ FHE] s BB Tg T9AE Non-Tg T2AOBEE 18 E-Y 15 L322 iEY
St SERREE) L. DESCRED: 0 01, 0.3, 1.0ppm: MNU(ME p): 0
18,75, 375, 15.0mp/kg &L 1= 26 EAMOEENMMPIEEESUVRERENZL, -
SEERMEE RACEVH E SEEHNL, SAEREREEIELT
[ER - #%] pESESETE AERICEFL-HENDOMAACKT- FEEBET
ZHBEIC DES ZEETATEAAREMMI-ASH- DES ZEET ANEMETE
LTl MMRCMEREY Tg voA0RARBELY Mon-Tg T 7ANP-EH
EROLMMI—AsShizA, Tg v2AICO& BRI BRIl
MNUBESBETIE, Te 2RS0Tl nHARL IR ERRR —5
—RE S UCAEENERESL REHNESLUESE(IE) I ARERAEAACR
fo. =&, Non-Tg IPATREARBE T AEEMA AR SRRLEOHATSHLY,
RPEABRRICEVLT T vIALOMICHEENHLRT:
chiodY, TerasHITIAIEMNUD £33 genctonc i B A ABMEIZIZRVEREES
THoANMERIEELT:. — 8 FAELEREY Oeigenetic i RAAERICHT S8
FRETeT A Non-Tg T ADOMTEAGL A ERAREE AT

Detection of carcinogenic potential of Diethyistiibestral |DES| and A-metiyl-N.
nilroseurea (MNU) by the alternaive testing model using Tg-rasH2 mouse.

Mamoru MUTAI Fumiko SANO, Manami KUSAKABE, Kiyoshi KOBAYASHI, Kazuhiro

GOTO, Minoru SATO, and Jiro SUGIMODTO

Toxicology Laboratory, Yokohama Research GCenter, Misubishi Chemical
Corparation
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P33 AFONM CBA T Z 251 2 RAIRSE

ChMEFFRE: - RN - WACAT - LEMEL - LA

) 1 5 o % o 8 TR -

pEd MM ET 2RSS YT AR AR T 2R St <, sl
R ASN =20 ELTOHRHESEHFISA TGOS, L L, RiEps3liET
DAY ETFIEP S v 2T RLENRORRI- L OBSMY AL LT
WEHFEINTVE, ALEpSdilEToon 68 o277 ELApsI ~AFOR
fil CBA ¥ 7 Aps3(+ )T AT ORAMNTFOWFER Y P A[psarIT T 2] &R
T, EMELSASEIIHT DRSS RN L T,
DimethylnitrosamineDMN) Smpkg % Bi |6 I B4 43 5 8 s00ppm @
PhenobarbitalPE)EMA T 26 MM S L Amghi B, pbs3ird) = -7 2 O FT 6 & 5
PR3 T RCHAHT T MEL, SRS eNnT oMEERLE,
M-methyl-N-mtrosourea(MNUYESEIZ 50720 L 10ppm & fdiT s, & SL0ie
HUZ Slppm & 26 8RS L =858,  pSai+a=rs 2 TR0 B A s L7 58,
HWICEHE IR I AL,
M-ethyl-N-nitmsourea(ENUE 120mpke REIMMNZ S, 26 SRl =
Rt p B30 2 A T I 1 A (D0%) & I G581 %6008 5 i h 7
—#i. X[ Tacomnec Farma HERL 703 phA(+TSC 7 A ldexon2 &7 w
LTI RLACSTRLET A THD, DMNPE 25 TRIFBEZER S hitd o
A MNU ES TN OMBAER NS - EAMEI N TWS, BLEOBRELD,
BLPpS3 /9 ST IR IZATEHPIIO w570 FEROBLS, RETHEEX
Hi-ORRICLI D RMAMESEMRLEZ S EMREShE,

Susceptibility of p53 heterozypous knockout CBA mice to carcinogenic
substances

Hiroshi ONODERA, Kunitoshi MITUSMORI, Hisayoshi TAKAGI,

Kazuo YASUHARA, Masao HIROSE
(Div. Pathoel., Natl, Inst. Health Sci.)
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PN L SNMRO PR 1T 25 5 v Ml OB

g [ 3 EE o TN SR S T T

(R A8 e e GO

(A TrIAC T o — LSRR O ol dhafile & DR B S
2D F o FITHIREICEL RS RED L, ABRERES4ILOEHY . &
HROE S TR RET 4, €T, REPOMRERTIZ 20T, EHR SO
BRI 5T o FETEAOREER L, [HE) GHEROEH Fidd 7+ &
o 1% T OHYDC T S A G L R 0 20O I T TR 2 Bk
At L. e, RALGRUIEREEY, NOREREUERE, MTREE LT, A AiEiC
L, W ol TR PR T M & L ORI PONA EIC & 4 et s-q70 s,
PONA BB EERINSE I Lo [RR) #iEEE i, SEsid s
ML T, REREM SR al, - T o=, L G ILE R U
b, BESTF, CEFodS i o7 2k 7 2 /= b LRI E RS
o kb. iR, FeAL BHLOTEE S M LR MIBRO AERS S S
O R R L Eod S TR s f s PONA YR
Hghit, vk B rh, BEATFL EFad ) rdiltddo? ==
Jx S EEE SO S E D REEEE L R T EIC L
[B%) a- o zo—0b, W YNELHF RIS L BEATHF A EFOFS
YRR T b7 s il AR SO HRSIZE 0. WY ICHIRRE A S
MIBIIRNA R L, SO A A= X ARTTHR IS, ST R ED
T REHPEOLE, FEREOMSSIGESN T A, B, 0 v E 2 ME
LFE FoF /o & unhned o BE S Lk, B 8-hydroxydeoxyguanosineg &
BT TLA,

Effects of combined treatment with antiosdants and sodmom notrdes m the at
forestomach

Makoto Miyauchi, Akivoshi Nishikawn, Fumio Furokawa, Hideaki Nakamura
and Maswo Himese Divisen off T’ul]:llll_gy Matiomal Tnstiute of Heahh Sciencns,
Tokyo 158-Hall, Japan
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HER LT e T oo bR AT A DR R & A AT
ol i

CAREFEEE 2, FErE. SEmEE . NOmES . me o w !
mpi e

'RECERFER, R . | WE

(B LEOHEEE LTEREATVWAFEF 2017w MFRICR LT
BAAMAEESATVS, L, BECHRe TENLEST « R & v gl
HeHAAERBRE (FPEF 2 F) CHEBMOBERETE-~ F2T4H. 5+ M8
HEAv. BAAMOEE IR TSRS RAEE LSBT IR A PR
BeHEL, FEXL-7x00%y MTRRSTSNABRE 2O THRM LS
[ris] 6 MBI FIA 7o FHETS L, B 60 P& Hu 1 8 1S PRzt Lk, B
B 191 o5 i DicthyInitrosamine (DEN)® 200mphke (5T CHlEREPSES L. 3 MB L
NFEX T 2256 MMELG L, FTFL7 = -118I20 100 35 1 O S00ppm.
HHo L S00ppm OB E TE R FhBREES. GBS 1 Impkg OB TR MR
OEELE, 28, RN LR GE oo LT AR e L, o
B L TR TS D 05%0MC B E LA TR TR, S0
L. W3 MBS TURELIT-~, s Bk CERTEL, S85MA-L
LRSS glutathione S-transferxse (GST-PIRSERIBLIL 0 B & T RS o847 L=
(B RO LR - RO ERons g - LeToil L
THLNE L . BETH GST-P RMES oGm0 @8R oo $l g
S00ppm FEETE G TEE L 11 3mphke MO RGBT E R OO AR S
ke, BT S00ppm IRENE G B THEX LRSSV L o0B RO R E
Eivh, L L, W8EO8S Tl GST-P B oA L ol o me
L THEELBOZha, |BR] BEAEORE SN ERGBES BT
MR AER FEX P07 v FFICHT SR AR SR, P
R EAM MBS TRELE,

Effect of hepatocarcinogenesis of Tamoxifen in the rat medium-term liver bicassay {lio
fest),

M Sano'?, 5 Tamane', A Hagiwara', M, Kawabe', H. Tamka', T. Shirai’
‘Dhaiyu=kai Inst. Med. Sci, “Ist Dept, Pathol., Magoya City Univ. Med. Seli

— 209



21 C-11-1
FA4 |- T L A 2 2 - A SIS S RS P R S e 2
M ANZIRET HEHE - AR SR R

OH i JELEF, BB, FTF W, LR SRR, e,
PSR VIR

SR (D R IS -

| EMFY} N-bis(Z-hwdroxypropyimitrosamine (DHPMN) A48 LA 5o BCF o L7 U)ok
BRI PR T I BT, ARDE S 2 2 A (VA) OFPFHRIFR ML DHEL
R AT S - S T A TS LT (Cencer Lett 100: 19030 {(1996)) , £ AF1Z
FLELTIE T Tsuneor #5Ee ERICE S L e L ERUIES
TsH SHEg = L SEE B O T e e B8 S (Anch, Toxiosl, 71 6il-
667 (1997)) . SEORRTIL. FRO_ERFET L CE0T, va AT ST
Wbk ShEh el [Fif] HHE: PR 5o b% DHPN WU, 4 8ERZS0 0
LR B R ACTINT DHPN BT . 02% TU Ak DHPNTU B L 0% VA
&EEES (DHPNVA BE . 40 TU kBT D A EES va EEREEESL
(DHPNTU+VA BB . H4R~OL S ORGA SRR LTEE D BoasE SR eme L. 2
S, s L Td L TSH SR L. FRER e e R L s W
R~k S HFOBALELUHAKO BRI pHrN BIZEAT parnTy BEHETE
DHPSNTUSVA BFCRL AT S0sdddd DHPNTU BT DHPNTUH VA BETIERS
= b T4 Ak DHPN BECEE<T DHPNTU SETBRE L, DHENTUSVA BITILE S0
AL TSH i DHPN BBIC BT DHPNTU BFCHRIL., DHPNTUSVA BETEE S
faplte, SRR L EoRMEREOS L EAIIEERNISEL  pHPNTY BREETE
DHPNTUS VA TEE TS S v s, S50 By B R0l e,
[ SEL TU RSN e -SRI T vaA BRI S TE E hea
T kG, va RS ST SRR O T EE, FRERRILE SR L
S, AR T-UDP-GT BB L 53 0THE S I LT izl hTa

A stacky om mechanisms of the enhanced thyoidal iumonzenesis in b by lape amoonts of viksmn A
sErmltarecnsly grven with tiounz: Eifocts on drymidal honmone synihicses

Kivoshi TAKEGAWA, lisuko INOUE, Kobji OKUDA, Shin KOHGE, Kaminwra YASUHIRO, Shirm
TAKAGH, Talahany NAGADEA, Masamita SAKAMORL Meali TAKEUCH], wd Kenitcshi
MITSUMORT'. Safety Evalution Lab., Yodiitomi Pharm, Fukuoks-871, Japan, 'Div, Pathol, Mo, Inst
Health i, Tokyo-158, Japan
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F o FizEit D xylazine oo B TREEEREH)

Oeblndlt ', —afe ', IRET. . erdma
ST IR

A LR T - AR,
() Pkl

CEFL ¥ylazine(XENT oz 7 FL+ 1) 28 imiidiica 0. SE5osaksn LTiss
TECEH2hTOAS, CDEEETH A 2,6-dimethylani [inedDMA )\ 13 SBASRENE &
HaZ EWaEThTaN, X Ol T o L b s i
FrLTO T ORI 20 HRREE N T B AN 15 ) Al s 3500 T DN
ARSI E— S —Thi L ERE L, 0. XT CHE 70 £—3 3 1k
MINAET S d e S 34 BT S v - By A & 45

(Fiek] HiERGMIEE FIM 5 o & 2 BHESHT —AIC 2400mg /% @ Diisopropanc|
ni trosamine(DHPR) &, 75 SR AER S i THES L. 60 C i ooy wig:
EXAEN D EHISHT, 1000ppm O xylazine hydrochloride(DIPNALE, X2 BF )20 IR
A LT 3000ppe o0 DMACTEPNHIMA, DMA ). Ef-. ALESADH(IHPY. 2WRT& 12 0 H
MRS 1. SRS TR o) X2 &3 00t THA SREmrTa i, &
L R R L

Dk DHPNeXZ, XZ, DHPN 3.5 TFRREMEOmED X2 2 DMA Bk RY 0. 020 g fal)
LLUFTE Aot DHPNDMA 2550 d DMA BEenpmtfErt DMA BHES20.27 oLt 0480 g
fml TE o, BEEETNC BTSRRI O DHPN-DMA Y5190 = [HPH BE02000 bt L6
Bt L =nt, DEPMXT B9425% )¢ DEPN 7 Sl TdH i

Ch53) DHPROE .5 7F X BE i Rssamim B e o3 2 A e R FThn,
o, BEEESROEEILA AR ot D b bl FERSTFTIE T B RrRE
FOE-4=Tk <, £ 0 st 2 DA B iR T ey T e AT
HExhit.

Modifying Effects of Xylazine in Hats Nasal Carcinogenesis

Kazuo YASCHARA', Funitoshi MITSOWORD', Hircko KOBAYASHI®, Takatoshi KOIJITAN]',
Hiroshi ONODERA ', Hisayoshi TAKAG] ' andMasaoHIROSE '. 'Div. of Pathol., Natl. Inst.
Hith. Sci., Tokyo-158-8501, *Jap. Plant Proteet, Assoc., [baraki-303-0043, Japan.
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Effactive Dasign and Planning of Toxicology Studies 10 Improve
Selection of Mew Drug Candldates,

Caolinn Brown

Head of General and Acule Toxicalogy, Inveresk Research, Tranent
EH31 2NE, Scotland

Fharmaceutical tonicology is meraasingly subject to time consiraints arising from
commercial pressure to place new drugs on the market in the shortest possible time,
The varying demands of scientific principles, regulatory requirements, and market
forces are challenging pharmaceutical toxicologists to produce good science that will
salisty regulators whilst keeping development programmes on frack.

This presentation will Hlustrate how clinical aims impact on preclinical studies;
optimisation of drug batches; impurity management; how in wvitro studies in drug
matabolism can benefit toxicologiats; and planning loxicology studies to meet clinical
requirements. Species salection and the duration of earty preclinical studies are
looked at in detsil. Heal examples of drug development programmes of vanable
duration will be presented. Risk/benafit analysis In selecting new drug candidates
will ba illustrated. It has been shown ihat a variation of 2-3% in success rates in
bringing new compounds (o markel can alfect RED costs by 8-15%.

With the cost of getting a new drug to the market currently around $&00,000,000, this

presentation & important to all toxicologists with respansibilities for developing new
drug candidaios,

Effective Design and Planning of Toxicology Studies to Improve Selection of New
Drug Candidates.

Colin Brown, Head of General and Acute Toxicology, Inveresk Research, Tranent,
EH33 2NE, Scotland
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Investigational Study for Phototoxicity in Guinea Pigs upon Oral Administration of
B.micthuxypsclaren

CIHisako D01, Hirofumi MAGAL Takeshi SUGIMOTO, Yojiro OOSHIMA and Takayoshi
DOl Drug Safety Research Labaraiores, Takedn Chemical Industrics, LTI, Osaka 332
Bosa, Japan,
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Investigation on the method of evaluating the pam by pain-related late
PtV e COMPONENL

L} Naoki NAKAYAMA.Shoji SASAKL Kumike YAGL Akivosi KURTHARA.
Isamu NAKAMURA and Masaak: KIMIUTRA.

Toxicology  Laboratory Pharmaceutical Hesearch  Laboratories, Tasho
Pharmaceutical CO_LTD. Yoshino-cho 1-403. Ohmiva-zhi, Saitama, 330-
HoA0 Japan,
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Electrophysilogical auditory examination in beagle dogs.
Cochlear microphonics, compound action potontial and auditory middle latency
respOnse

Noeriaki TANIMOTO, Junichiro OZAK] and Hiroshi KUSE. Safety Rescarch
Laboratory, Tanabe Seiyaku Co,, Ltd., Osaka-532-8508, Japan.
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Hajime KOJMA, Marifurm AKAZA Tomonor KATADA and Horoaki KOBMISHI
Rescarch Laboratory, Mippon Memard Casmenc Co Lid . Mapova-451 0071 Japan
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Measurement of Gastrointestinal Motility Using 3 Telemetry System

Axahito KIMURA, Daisuke SAM, Norike MINOBE, Shigenori FURIKAWA,
Kenji ISHIL Jun SUZUKT and Tsuknn MISHINMORL.

Environmental Bilogical Life Science Heseardh Center Lne.

Ukawa, Minakuchi, Koka, Shigs 528-0052, Japan
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ot only gastrointestinal transit but also gastric emptying should be asseased in
general pharmacologeal studies to improve the predictivity of pastrmintestinal
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Kan TAKAGI, Kentaro ANDO, Yoko TAKASHINA, Hiroko OKITWAKI, Hircudd
INOUE. Tocioology Labaratory, Yokohama Fesearch Center, Mitsubishi Chemical
Co., Yokoharaa 327-8502, Jopan
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A flow eytometric snalysis of cytotoxic  effects of adriamycin on rat
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Shigeru 1IDA, Matsuki KOJMA snd Masato NAYA  Toxicological Research
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Changes in Serum C-Beactive Protein (CEP) in Experimental Oral Wounds in Does.

Hisakazu Ivai®, Tatemitsu Mochizuki", Tat=uma Kato", Yukie Mizuno", Yoshiaki
Tagawa" , Yoshiyuki Furuta® and Nobuyuki Tabata® . "Safety Assessment Laboratory,
"Pharmaceutical Laboratory, and " Diagnostics Department, Sanwa Kazaku Benkyusho
Co., Ltd., Inazbe, Hie, 511-0406, Japan.
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Toshiaki MATSUZAW A and Kimio KARYA®
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Shinichi MIYASHITA'
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Yenous irritation test by contingous infusion from auricular veins lo rabbiis
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Lﬁ;lﬂﬁtﬂmﬂiﬂﬁﬁMHEﬁH,ﬂ@ﬂﬂHMEMMEEETMHEE
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FEERCEUTRELA, £, RNESITED DS 00T ME IS (EI2Es o4
ot 2) 80 p gheg WO LB THREMBGEIALD, 25 u gke B0 1 Mo
I TR, P AN Y LAABO ERERLEA. AROMOMTRES D
o shizdoi. 9) 00k phe BOMPH L7 LAY EFELESNTIZ,
BUN O LR, WHOoERSNMEaRLE s SNES e/, alifs 1| o,
25(0H)D: MEiL OCT 2R TEMEFL .

[ERELUNE] 7702 BMOBE RS BEHBEEREL -8
B RESRCEUEEN~OBREER I, Y2 Dy B L
7 LMAIFER T2 EOBER LORISAOERE R E T 2B TE .

Experimontal Technology of Percetoneous Toxicsly Test an Miniature Swing; Experisnos with
Yitnmin [ Asnalog

Shuichi Chibal, Tomochikn Muotsushitn®, Feji Cdnbe!, Teaneo Tteh!, Tadashi Asone!, Yashikike
Ishisani®, Kotus Tokuda®, Shotaro Takada?, Toshinor Yamamoto?, Kazun Tokoid, Koichi Katagiri®
nnd Yoji Mamipa® | Sofety Assossment Laboratory, 7 Drug Metnbolism Laboraiory, Chegai
Iharmaceutical Co., Lid, 1-136 Komakade, OUolemba-shi, Shimaokn, ¥ CSK Resosrch ParkSafsiy
Asscasmant Laborntory, Chiegai Pharmacsitical Co., Lid., 8308 Toynds, Suwe-shi, Nagano, Japan
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R L TAHETAS P YARETES LA S, BERTEETIEE
BNE, BSFiosdsERuEmy S oiREns: EoL 3L Tir iR
HTHD, BROEREICHING—EOBRL-EETFHOBETNGELIEIGN
A, FoTAEH. ReidzoFyERLE 2 BMOEEERESETEROE K
FD, MHLAERFHEOAN, MREiTA0THEHETS.

[FH)] 6~THHRO 2 = 7% (CSK Miniature Swine) B 10 VE&H#HEHL A,
1LEESSE  Moukon PR LD SHZEMERNRL, TO 10X CHAETSOME
MHEE S LT, S5 mMENS ST T o MEISHES L WO L
MEICEELS, BESESNCAHNBEEHZLESARLEMABRELENE
FRETAEMENEATEROTEAL, oMEBRIZMERDESETEL
. 2 EEHZ ML © TS FTalABRECRERERANF—FILERELOT
S-S Faals L. oL LRETEREER
BEdmL,

(A H - #%e] BEAE Oy — JE~DEiEMERB 2O, FEER~D
guEBoBTREDLELN,. AF—-THRELHATEEIILD, ¥—PN
BT MUEE - BT T8 5 S 8 51 E N e T ey LS M
EEnEEENEESCTERTSI A0S, S 2 7RISR
frad S RANNENAD, TOSERRALEFROBHEMBENZ T2
AR SEERBOFRI-_EETASLEL N

Experimental Technelogy of Percutaneous Toxiety Test in MinsatureSwane;
Experimental Procedure

Yoiji MAMIYA® Korchi KATAGIRI® Sakae YAMAGUTI® Hideka TSUTSUMIY,
Kazuo TOKOTY Shuichi CHIBA® Tomochika MATSUSHITA® Tadashi ASANO®,
Yoshihiko ISHITAMIZ  and Manabu TANIGAWALCSK  Research
Park Ine 6698 Toyada, Suwa-shi, Nagano ®Chugai  Pharmaceutienl Co.Lad. 1-
135 Komakado, Gotemba-shi, Shizuoka Japan
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w2 8 HMERESEE T "OBECD Guideline 407 enhanced”
WAy Oz s mFlutamide &£ 7 W /2 T a0

O BEELk, e W, M B ERNR. ULEST. L

A ERES AR MR e Y —  AERAE

[B#] Mg <E{Edelor s — o YeANELESy 2 B BMEN
48 "OECD Guideline 407 enhanced" 80 S 0k & LT, de
A7 09 FiEfandrogentE BE OFlutamide ®= RO TEFORE =ML 1~

(H] THRGCACDED) IGSHRTy FREF 4 0EE 111 0o &4 Bz
. Flutamide £ 23—z U T, £hthd. 1. 0.26. 0 (HHE) me
Mkelday@MBTHGEEORS L. MITESERE2 BO&L, BEEE0EA
ZEEHEMERELYE, BRRZATHRCTHENSERL, 2 sEES5GEH
h 4 HOBTEMBER CHA TS CRE, b idRRoRESEA-EE
32 85 ORHEERSL, WThaERiBEcEselda s LA,

(¥ ETRE ] B S &ats B M Flutamidec i@ 5 0 ML SRR o R
HE<, PEECEBLESGRALbF, BT, Flutamidef 5o L 384k -
LT R RO RO+ S RAR DR RO B 4 BTF 1 ma/ kil
BT RifhOFA FATFOLEDA 23— G LB S R R
TR 4me ket SN TSN, MR EERE, WTEROSE
ZELTRAESAMEEIBS ST ak, £ HTH. fANEECSEL
TWTFhoBRKERHE 28T SFulamided i S0 108 L =2 bt Eashiich-
oo EORSNROCREEAHEA4EL, IARNE L HHMOH 48 THREE
LN, AT RLE AN EA T SIEERMBII 0T, TOHRLE AN &
EEER (NOEL) 2% 1 HOERTH<LE0IZR, S$5RROEECEELL
THRSEERB ML TEsEMAEE B,

Preliminary Repeated Dose (28 Days) Omal Todelty Study of Flutamide to
Estabilzh "DOECD Guickellne 407 Enhanced" in Rats,

Eazuhiro TOYODA, Makoto SHIBUTAN!, Tora TAMURA, Takatoshi
KOLOITANL, Chikako UNEYAMA and Masao HIROSE. Division of Pathclogy,
Blologleal Safety Research Center, Mational Instifute of Health Sciences,
Tk 1BR-B501, Japan.
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T EMENTES, e RlEQERECBNThA AL ERWLE 1 4 AREFRE
MR SOHFEB LRI THRELE, SREFONECETOEN S KL
A, BFORRENEOTRGET S, £, BNESENL AKEE TN
HikAOT. TR S, PERYE] URY Y S -HRFTIEEES  KOh
=N (~6 ) OAERRNIC ) D v Fa—TERBELE, Fa— o
TR TFEELTHESSEACROML, 257 EWlF——mip R T 2 —
Wz, RS, BTy oy FERY, To4-MEES
o BT L, Wi 1 HERIbLEmH Sl s S L, SRS ER 2.5 nl
Shr S EREOESEET | B MU, 34 A EESE R TR AL, BT
ez AEEN T ¢ F— MILLEY-CY, 0.22um, HEZUREFTHL2NL 283
L. S —aitols s L HARiE SRl . R, e d.
ML BT TR &, [ROME TR Filik, AR S ETMER
EEHICTERITAGH M-, FiE. hlPrtaE. hEEbErmgzon Ty
St~ mtRash?. AENELESETSoRARRE DS RIFR BTN
ahfz. £k ENEEENL, Ya—A2E8X07 08 PR W RN
EREDTEL, TOMBIRELSTEETS.

A case of long-term conlinuous fniraveneus infusion in cynowolgus monkeys - 11

Hideshi TSUSAKL, Koichire FIELRARL, Hiroshi MAEDN, GoBITO and Hireaki MIYAD IMA
Shin Nippon Biomedical Laboratories, Lid., Kagoshima, B901-1394 Japan
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Ethynyl Estradiol @ Uterotrophic Assay (23507 & 8 55008, 18 Lo 5% o
POk o2 i

ONFEEED, ERIEH, THNT, SER

A (@RS e R

[ER ] Shis bl F o kAl Uterotrophic sssay vh M BRAF 1 MW 5-40 45 0 0% 16 T RHE 1),
BB 2T, R ROPMRE DS TRML . [ R =2 o e
ELT Eahynyl estradiol &My s, Byt shitaf? o H ML, B 5id 1 B 12 L,
FBT(0. 0.06, 06, 6 pehp/day) B UREED B 58700, 0.06, 0.6, 6 ppheday BT 0L, B
SRR T B 0B SRS TR 6 PTi 21 BlSs 3 AR 50 6 Poit 21 A fss
T BREELE, BREEO 6 REEEMRTL, T8, RO REREMELE, £, R
PHERE N S, 18 2 LLT RGOS | AR SR T RS, R
Bl ) SR T, BT, FERRAO R e T, 3 RTF T BRI T
Bl 06 kg ELEORE, I RIFT AMEOR S0 6 pphe BORBENS, TED
fnt e R R TIE, 3 BN TR0 6 apke BE, 7 AME FRYS59 06 ppke L
LosEe, 3 RiF7 BB OSSO 6 pphg BTEMENCHESEMAENGA B
2 tEOT, FRFREER | RBECR-E, TEONSR MM ERTIL. 3 B
M TESD 006 pghkg B EOEE, 7 AL TR LSO 06 ugke BLEOEE, 3 BIXTRE
MIECEE 5 6 pgkg B CREHEAICHEAHMASENGAA, B8 | B 2 v h
ICHECTH SME AR TFE RN R TAT O TR S That, Ll
EM B L TR, R T T A, EE 2 TR BRI R RN T
BH1T, BB T 06 pehe bl FOBTTE EROHFESNDAD LA ML, B
82 T 006 ppkg HTLHIMA A G, F— &4 TEREIToRoLebE T, MR
PEICE Lo e, feds, AEFnr s 10 S5 NEDO 2 It R L~ T
b b Tha,

Appraisal of Administration Routes, Ttz Perinds and Data Reproducibility of Uterotrophic
Assay with Ethynyl Estradiol in Immature Female Rats.

Shyuji NODA, Masakuni SAWAKI, Takako MUROL ond Kanji YAMASAKL Chemicals
Assessment Cender, Chemicals [nspection & Testing Institute, Japan.
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P A & 0 B & s e S PRTA-) BETE PBTA2 OE RO
M X S AR AL

CHLMGREEE . AR — ' PlHERE ', WRE T BRREET L

VK - B (UM, B A A - BF - ATAT

[EHE] 2424 Acetylaminn}-4-[his{2-methoxyethyNamina]-5-methoxy phenyl|-5-amino-
7-bromo-d-chlaro-2H-bonzotriazale (FBTA-1) #5548 2-[2-(scetylaminn)-4-[N-2-
{cyanoethyljethylamino]-3-methoxyphenyl|-5-amino-7-bromo-3-chlom-2H-bereoiriszols
(PBTA-Z) §L5E N S il | e & HURE 2 01 TSI E S T8 TAS BEH
Wi Ames MBIEEWT T FF S mix HFEFTERESEE=LE. LA LE D
MR S AMBEH DLW THENZNATESY, BEEoBRLREZNT
Wi, FoToh SO eEOEHEICE BT R DL pas0CYP) B YS
TEHINEIBML .

[#ik] PRTA-1 BLIF PRIA: E2DWT, SEfsEECBELAE F CYP &2
NADPH-F I & 00— 4 paso B (OR) EFREZEET LT+ 58 TALS38
BEERnTETERBEEMRET 5~ 0BOEFCYPED0TERHLE, 26KE
FCYPIAL & OR BLETFHAERTE 0-T EFNIGEEE (0AT) = 3 WA
HEaHLEFIMTASBEERLWTTEFILRSOMS LM L.

(BB LTAESE] PRTAL BLIEPETA2Z WINE,. EF CYP1ALl 2REAT S H
LERAIBTAISBEZHLE LS 0ARMER I o —OlinE B, &7k,
EFCYPIALOR B EIROAT E3MEMICRET SR SR &S S PBTA-]
$#ETF PETA-2 DHBERE F CYPIAL. OR OAERATLEREHWEL S 2
el TEREN a0 @R LR 40 SR, BLE. PRTA-1 BLTEPRTAL Ik
F oyrlal ko T EREE EAERETETFAES s A TRRR LS =
ToEEHeMZLE.

Metabalic Activation of PBTA-1 and PBTA-2 which were [solaied from River Water by
Human Enzymes.

Yoshiyuki  YAMAZAKD',  Kendichi  FUITA', Kwweo NAKAYAMA',  Keiji
WAKABAYASHI' and Tetsuya KAMATAKI', 'Lab.of Drug Mctab., Grad, Sch. of Pharm.
Sci., Hokkaido Univ., Japan; ‘Cancer Prevention Div,, Nath, Cancer Oir. Res. Inst, Japan
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IHEHEEASE « KRB AR - MR, ik
BEFRE - B, DS V= s, QAT e — .
WESERT, SR ATA 4 9 — .« ol &IILEER M A5 - BEEER

(BRI CYP2AG L, # AP EEINL (AT LRV TE /M
EYZARTF /> (NNK) S0t BRIl eFmebicMST a8
WLERETRL. LA o T CYPRAS ORISR SEV L F T2 NNK @
RREEHPR~0ERAtdh {, BALY 220V EEEME L 60D,
—HERE T, EREEEE TSRS T S CYPAS RIGF X
ERFARAPCEO TREL 2, £2T4H . CYP2AS6 RITHE B - B
A A rolEgoEgTHohITEZ e HME L.

S SRR AR LARETRRELH W THRABEE 1298 (F
Hrki s ) B UMSABRE 2604 (Fle2l @) @ CYP2A6 BRIEET
BeHEL., & »CH(OR) & 95% EHEMN @ CHIcL N, RBdtAU R
& ERETH, 7Y LMo Ml SEEL S,

HERIRETHOEARS, CYPAs ERHlBER s s BORTHT 2
EFONEEG, RSN LHSARETEro -, OR RBEEIMET T
FETCHTAEEE 1008 Lzt s, SRR ET ERETHT IHNE
OISO CLOM-05T) EHEREr o, PINMEET G, #EE
AL TS A RE SR M ) CHE TS, MU Lo OR $
100 Lk &, & T A OR M 043 (95%CL 0.28 - 0.67) &
AEI RS L, BLEOC Edvd, CYP2AS S0 HIE R{IZ DMK & A
HAZCRMENSESs R,

Belationship between Genetic Polymorphism of CYP2AS ind Lung Cancer Risk

Mesami MIYAMOTO" Yari UMETSU" Hirotoshi AKITA® Yuichi SAWAMURA® Jun YOROTA®
Hideo KUNITOU™ Mobua NEMOTO® Noritaka ARTYOSHI™ and Tesuys KAMATAKL",

Ilabormory of Drug Metsbolizm, Graduate School of Pharmacestlcal Scienses, Hokkalido
Uriversing, 2iFuwstl Depariment of Medicine, Hokkaido Univershy School of Medicine,
DiMangyama Clinle, A)Mational Cancer Cenier Research Insinse, 5™ ational Cancer Conier
Hospital, 6}Faculty of Pharmecoutical Scienses, Toyems Medicsl snd Pharmaceutical Universicy
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TR - (RALG. CARRER - ERRH

[(BF)] £ RIFERCSETIHMERRLTWA T o/ — I REEERED T W
M55, STIAZ (TSPST) B27NNT2E > N-FEFILEERR (NAT2) 14,
N-bFOF2~-FZ /EFeZNiEE N-AR{EERT 2 2 OAMHESEE &N
TEH, &-TE/EZ NS AIOECT EN. BIRE & MBSO TS,
Aid, STIAZ DR, 7I/BERAFESEHETEN (R213H) 2E& A
WL iB, =, NAT2 90T, BRETRE NAT? OMREESER (5 -
FEIE) ST TEL, CHOBETSHLEN EREREE EOMEE ML,
H#EARS ERERE LREENT, REFRAETORRSEETRBL L, 1,
STIAZ B EENAT2 ORETHOEASHUSRE LEES Y- RETEES
et [HiE] RS EEEBRE (1666 , BEIMERES (2148) PR
LHF s ADNATMEL, STIA3. NAT? BRETRS PCR-RFLP £ THIFE L1
4 OMG TR & FES LRSS & OMIEE odds ratio (ORYEROTRETL T,
(kR E®] SE. BACEBEESBECDOLT, STIAIPR/RIGTOE b
@OR R 1.25 (95% CLO.TR-2.00, NAT? OEEMT ) AOGREDOE RO ORI
2,11 {95% CI, 1.08-4.26)CHol. STIASO ™HTF L —EULEEL, &2
NATZ BESOE Rt L, NATE BESOE o OR& 2.07(0.48-9.84)TH -
P A S STIAZ O MRT ) L-OFETNATZEENDE o OREL2.46 (95%
€L 104-598) Tk 0, STIAI O *2RET UM NAT2 SER 7 U iz & 885
L EREE R L T LA RE R,

Gonehe palymorphisms of corasogen-activating human phenal sol famnslermse

wotd oyl omine Mepcery iirapsferes:, ol urhediol cencer susceptibilicy

Shogoe OZAWA ', Takahika KEATOH ¥, Hisuta IMATOM)®, Teturs
MATSUMOTO, Yasun OHMNG ' | Div, Phermacal., MIHS, Tokyo 138-850) ;
? Dep. HewlthSci. Inf. UOEH: 'Dept. Uralogy, UOEH., Kitak yushu 807-8555
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d-Hydroxy-2({Epnonenal 1.3 » F 4= — (ST + = F 7 @FA %
plvceraldehyde-3-phosphate dehydrogenase CUf3ER L T o b glnsthione §
transfemse A4 17 F &I

CFF. B, s —ar. fm ®

MRS - JFAE - B T E

(Bi) S4pMERABEEEI S Y Tos RO S F RIS Lo B ES o5
BiZL N EM Sh D dhydoxy-2iE)ynonenal (4-HNE) 12, # > 02 HOHBH+H AR
At L . e RERME R o LA MEh TS, —F, ARRERE S
BERT A4HNEILF LR THES L MBLNT VWS, SHNEZ T >34 =~
BT & RS 6T IIMERH R L TR o T I E{FRHT S
Lo FOT., KR TRADATERHTEZZ X SHMNE L1,

[Frik] 4Ry £7:13 4SHHNE &, T mbbit muscle ghyceraldehyde 3-phosphins
dehydrogenase (GAPDH) £ 50 mM sodivm phosphaie buffer, pH 7.2 574 ¥ Fax— &
3 L. REGAPDH LT LA, 77 MO GSTAd4E, LR HEME: R
ENWMRLERLL:,

(R - F#8] 1) -HNEZF - F 4 ~— i3, GAPDH ifH+ 3 < %L, Soil®
CHAAZ AL WS = AR DRI AR AN, 2] 3o AT
4-HNE DR EfTMELD ., GSH1E >> NADH BT > NADT BtrsmE (ko m
T LA, 1) EREO GSHEEEIE (405 >4(R) % 6 IFIENADH (EF B TE
[ (HR) =45 IZHZERPEES G, NADT WETroB (LRI 18 T kil
FRLEL ool 4) 99 RSB A4HNE D EEMERETH L OST
Ad-4 12 L LOSH M ERIGIE. 45 > 48 O 7 ERIFEHEn G, 485-HNE 2
URP T e F AT beawKm TE L 4. K fiTRLIE0 0T
Lz EROEBRE D, 4HNE DT BRGNS TH D (GSTALS 14, GAPDH {5t
RHED B 5w A(S)-HNE & BRMICMEBESTZ LR LOTHERE o,

4-Hydroxy-2( E}-nonenal enanliomers: (5)-selective inactivaftion of glyceraldehyde-3-
phosphate dehydrogenase and detoxication by ral glutathione S-transferase Ad-4

Akira HIRATSUKA, Kenichiro HIRDSE, and Tadashi WATABE
Dept. of Drug Metab. Mol Toxicol., School ol Pharm., Tokyo Univ. Pharm. Lite Scl.,
Tokyo 192-0392, Japan.
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S R

OFIURL, A —Re, SHE X, &5 2

HUGT S - 3 - MRl

B ]t o« b R Ewrivedine[SRV) & 5-FUA SO F I L 0 &g L R
[ER SRR, SFU@{URHESEE T & SHdibydropyrimidine dehydrogenasel DPD)
ISRV A B PSHIE 1= £ 0 4ELT B 52 bromovinyDarscilBVU) 2 & 0 AR89 12
EME SR L s PUn A REFHEN L <L ETREEERLELATS
Ao EtRARECT > FERVE PSP O ET o ARBEATFIZy LB E
FE FEDPDWDPDIE VS ER S GE G I LIz, SR TEBVUIC LS
hDPDORERR S LU Rty AL HME L,

[#&] hDPD X "CIBVU : NADPHELE F 4 > & 20— F LASEMAY L2 Gk L
T M EDPDE ) T s DIRESR L, B 6t 7 Fito
W L S ERNOENE L OMALDLI-TORR ESH v R TR BT i o o

[ 5 - #5] NADPHERF FT'CIBVUIC L - THiEHE L A-nDPD £ b 2o st
HAadF PR EHEL, £7 2 /EBRV2 B L0137 = S RFE & M L 2
5. DPDOERBSHrERES A TS E) T e E B LT £
AP e T 26N EFH OCysREEVTALEA TR TS -, Wil
Lh, T:/BEATHT. BRTRETH o LCysREEMA T =L HEL
1D L A GT A 4 = a AR Eh s, DL EOER, hDPDOMBVLIL
I BEE (LI, BVUA ShDPDI: £ T 12 £ ¥ L i HE S5 6-dilydro-5-
(2-bromoethy hidenjuiracil AShDPDO) £ 1) £ 5 EESEIH IZ FTET S671Cys DS H
A EHBESRCENTS 2 ik 5 ABMEimechanism-based inhibition)|Z 2 H 4
S EMHGMIEa,

Mechanism -basedl sntibation of heman dilydropyrimidine dehydrogenase by 5-{2-
bromarvinyluiracl

Takshito NISHIY AMA. Kenchiro OGURA, Kazuma SUDA, and Tadashi WATABE.

Dept. of Drug Metab. Mol. Toxicol., School of Pharm., Tokye Uniy, Pharm. Life 5ci.,
Tokyo §92-03210 ) Japam,
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EEAE Mua:Mini 2 o oI FEES{CRIN # Cylochrome P450s
- 2 ﬂu.'rin-n.'qml.uinins ML ¥ gEnase | {FMLCRE )

G EM Y A S N 6T RN
A Rl R - PSS TNE

PEE R, T R MR, R - -

Nus:Mini 5o b, T B ER72 ranspenic Bi¥ T, Wistar/lel %oz A3
T o b i E AT (GH) @ antisense DNA SR IZED GH L4 45 Wistar 72
~TEEERS. —HF70F T, FRES{CHEHE THD cylochrome P450 0 isoform
O — A OH IZEh->TH#ER TSI VRGN TS, SE Mini FoROiF P450s
CYP2RIZ, CYPZEL, CYPIAZ, CYP2C11)62-907T, £OIGHE £5.5 T8 Western blog it
o ha@ st B W, Wistar 7o RO REE LS, E P ED RS
TiD FMOL 1220 ThH R~ [EcEelarabr ] B Wistar 7 F35LTF Mini
Fork (6, 14, 26 MK, & 0K n=4) &0 22y — A0 BB, PASO SR,
# PA5S0 HHES D08 PMO CHERE, A THOH PASO AT 3 LU FMOL COHE BHRG
ot i EEL T, AW LRI B, AL 2oway ANOVA
FiL0E Fisher's protecied LSD #RIZE0EE L. R EE-AT8] Pas0iE &4 MLt °
NOMERTE Mini 7okt Wistar FobinEA~TEARZELE, 800 M50 =55
CYPICI £2LTECYPIAL 1L, Mini T Flofat v TiGHE, Foorto it Bt 2t
cEO R GH LA MRV CMCBRA AT EE L LR, PASOE S H ROER
HIinGa oS iniiciibmETL0ins, CYPIR IEH, Frairibedy
Mini FwhAIT RS RL, CYPIE] £L0F CYP2E2 O bl @B R0 = Mini FoF
IZ3307 5 CYP2B1 ELFL 00 P450s @038 08 55,0 (09 2440 it IE W ¥ 2o i, GH
KEFwFETATERE T KIERERT «C dwarl Fobo it 28 o0& LB,
— 4, Mini FoROIFFMOL @5 203 B 1T Wistar F oo e~ Tl m L =AY, FMO
kL Wistar 7o FERR ThofT A0, FPMO OREIZBL Tk GH [Tt #Eaicit
fERL v bR A, BLEooRE St Mini 2> AP ES MR RO GHIZ L
HEBEERIS2T REF S Tha-Bhha,

Hepatic microsomal drog-meétaboliing enzymes in male MiaMini rais: Cytochrome
P450s and Mavie-containing monoosygenase | (FMO1),

Yoshiro TANI'™, Hideki YAMAMOTO!, Akiko EAWAN, Hatzue MIZUND', Junichiro
FUKUSHIGE', Tsunemichi HOSOKAWA' and Kunio DO,

'Laboratory Animal Science and Toxicology Laboralories, Sankvo Ca,, Lid,, Tokyo 140
BTI0. Jupan, ‘Department of Veterinary  Pathology, Faculty of Agriculiure, The
University of Tokyo, Tokya 1138657, Japan and "Depariment of Toxicology, Faculiy of
Pharmaceotical Science, Setsunan University, Osaka $73-00100, Tapap.
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—MEME- LTOTILTE FR{EBEQRBICoWT

COEFR #— FEH @MW X3 =

LB - - EEE

[B#) ScHs>EMEBRRCEVTFTIEENEDTILFE FEEREAD S
Parkinsonism BESRE 1 -Methyl-4-phenyl-1,2 3 -tetrahydropyridine (MTTFE
MACRB 2 & SB{EPREHEMPLP* & DEC MPTP lactam ~ERT S EILEN,
ERENSMPFOERENH LIS s MILTVE, F2THSE. AOD
MENE - L TOEREREE o1~ AOERER T TMPTP £l ~ORE T
FedhassFiElaEtt s OMEgic o0 T 5 PR AT LA,

[kl S JohWistar DRF 2 & 33 7 F— TilREC £ ) IAN L SRR MR £
9530 5%COz HIETF 1 mM MPTP & 2B5M4 »Fa~N— b L, ST IAMEE
HPLC AW ERL A, 24, A0 ER 1 mM 2-Hydroxypyrimidine(2-0H PM)#ETF
TiebEMMEOT % anx—3> 8ok, —F. FERBEOERE LT Trypan
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Metabolism and Texieity of MPTPE in Isolated Rat Hepatoryies: Relevance of
Hepatic Aldehyde Oxidase as o Detoxihication Enzgyme in MPTF Metaboliem.

Shin'ichi YOSHIHARA, Keisuke HARADA and Shageru OHTA
Instiiuie of Pharmacoutical Seioncee; Hiroshima University Sehool of Medine,
1-2-3 Kasumi, Minami-ku, Hiroshima 734-8551, Japan
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LEEmERP S, BRI L ->TR CnCD S IGS S » +E CgiCD (SD) 2w b
THERHRICEVECITEE SR Z - HI S,

A comparison of drog metabolizing engvmes  between Cr:CDSDIGS  and
Crj: CISD) rais

Kikuko KASAMA. Azusa TANAKA and EKohichi KOJIMA Hatano Research
inatitute, Food and Drug Safety Center, Kanagawa 2678523, Japan.
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Hepatic Drug Motabolizing Eneymes in CHEF1-TprasH2 Mica,

Tanru Sekido, Mare Batsutand, Tovohithe Aoki and Fumio Sogesmi .
Departmisnt of Developmental Safety Assessment Fesearch, Eissi Co., Lid,
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Distribution of P450{CYP2B11, CYP3A1E) in the liver and intestine of dogs.

Toshiyuli MARUYAMA, Hireshn WATANABE, Shinji MATSUI, Takahiko BABA.
Mariko HOSHIMOTO Koui OHNO, Safety Heearch Division, Developmental
Laboratorioe, SHIONOGL,  Toyonaks-561-0826 JAPAN
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Oxidative Drug Metabolizing Activity in Rat Small Intestine (1), Sex-, and Age-
related Differences in Testosterons Hydroxylase Activities,

Mitsuko WAKABAYASHI, Yoshimasa KYOKAWA, Toshic HARAUCHI and Eouji

OHNO. Developmental Research Laboratories, SHIONOGI & CO. LTD,
Toyonaka 561-0825, Japan.,
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Dxidative Drug Metabolizsing Activity in Rat Small Intestine (3). Chenges in
Testosterone Hydroxylase Activities by Treatment with Phencbarbital and
Clotrimazole.

Koup OHNO, Mitsuke WAKABAYASHI, Yoshimasa EYOKAWA and Toshio
HARAUCHL Developmental Research Laboratories, SHIONOGI & ©CO. LTD,,
Toyonaka 561-0825, Japan.
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Effects of dipheny on hepatic drug-metabolizing engymes in BDF1 mice.

MomokoSUNOUCHI, Adsuko MIYATIMA, and Yasu OHNO

Division of Pharmacology, Biochemical salely Rescarch Center, NIHS, Tokyo 158-8501,
Japan



21C-03-4
2-Mercaptobenzimidazole( MBS L 0F-F 00 A <F L 3R 814
@35 b ITAERUARE R I BT BT

O BPC. WENEEF-, Ik, SRS, Hunsed,
KBF b

el S 1 0y 5 o BRI P
LA hASE L — -

[EIfa] MBIE ETRE O A F R EMMBN A MMEBIL S-MMBIOO L 1 &40yt
SR ERR LRE LTS TnA, EeSthds » RicE8SEnRE+ o
MBITOION LIRS L il o RS sht, 20T, MBlEE LT
MMBIZM TS5 » P RS RERER L LT T EF TR e ==

(k] SO WistarF S « bz, MBI mmobkg), 4=, 5-MMBILG minelke ),
MMB mixd.6, 1.2 mmolkgh &8 RIRSEC 8 S L, PRI Lo L. o
BB L U ERS FROITR LY = % o — Apisr e L. T-Ethoxycounsaring,
T-Ethosyresirulin, 7-Fentonyresorufin g3 B 7 03 L SR EOOD, EROD. PROD).
Cytochrome PA30E 35 . TPNADPH-oviochrome P450 reductase iP5 P50 red )iz
THE L. EEWeasternblotific L W BRI A ICYPR PRI TERM LT,

(AL - B3] Vv RhoBERNSTCs T ORI 2T, PR e
iR R LT, PR SR 2 4 o - LS O S
FUEE IR PRI DO TALE L AR5, FCODIIMBHE ST Tia IR s b L. 4
S-MMBEIL MMBI mixf&5 BT 3~2000 i EM L. ERODESMMEHE SET
A B AMMBL MMBI i SIE TR0 - 13- LR L PRODE SN

EH L. $riS-MMBL MMBI mixi 1 20 58 T2 8040, 530 LR LA —F.
MBHEF I BT PASOE R IR L. PSSO rediz b 2 oIt T
LT, MRS ofElodiciz. $HUHNERORS RO RIEY 1
TD LR Bl & b Western blouk &My ST o R, S-MMEL MMBI
mixft FIFTIRCYPIALZA, S-MMBHE SR TICYFIBLZA SN EREL < M
SHTED, 4-MMBLE SMMBITERSSNLSCYPRTIRSEN G LD BAinmg X
nik,

Effects of 2-Mercaptobensimidazolel MBI amd its methy! derwvatives MMEBL on ral liver
mciabodic ey mcs

Asko MEY AJIMA, Momoko SUNOUCHI, Tomohiro HIKIMA, Kieue SAKEMI
Mitsuhiro TSUDA, and Y asuo OFIND

Drvision of Pharmacology, Bechenucal salety Research Center, NIHS, Tokyo 1588501,
Fapan
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Effects of Banzothiazole on the Xenobiotic Metabolizing Enzymeas and
Metabolism of Acetaminophen

Kyung Won Seo, Mijung Park, Jun Gyou Kim, Tae Wan Km, OS5e
Young Choung®, Hyo Jung Kim and Jooil Kim

Natonal Institste of Toxicological Research, Korea Food and Drug
Administration, "Coll. of Pharmacy, Kyunghee Univ., Seoul, Korea

Benzothiazoée (BT) is present in tobacco smoke and widely used as industnal and
pharmaceutcal purpose. In this study we have invesbgated the influence of BT on the
activities of hepatic cytochromes P450 monooxygenases (P450s) and UDP-
glucuronyltransferase (UDP-GT), suffotransferase and glutathione-S-transferase
(GST) in male Sprague-Dawley rats. We also examined If BT would change the
metabolism and foxfication of acetammnophen (AA) through modulation of
metabalizing enzymes. BT (1mmolkg, p.o., 5 days) markedly increased the enzyme
activities of P4501 A1, 1A2, 2B1, 3A4, 2E1, UDP-GT and GST in kiver, The conjugates
of Af-glucuronide (AA-Glu) and Ad-glutathione (AA-GS) in bile excreted for 2 hr, wers
quantified by HPLC in rats injected with AA (150 mgikg, iv.) afier pretreatment of BT
BT significantly enhanced the AA-GS to 1.6 fold of contrel, whereas dramatically
decreased AA-Gu to 34% of control in bile. After pretreatment of BT (1mmalike, p.o 5
days) In ICR mice, potentiation of hepatotoxicity of AA (400 Refkg, Lp.. 24 hr) wes
obsarved by measuring sersm ALT activiies. These resulis indicate that BT is potent
inducer of P450s and phase Il metabolizing enzymes. Moreover, increase of AA-GS

conjugate and aggravation of AA hepatoloxicity by pretreatment of BT may be related
io induction of P450s

Effects of Benzothiazole on the Xenaobiotic Metabolizing Enzymes and Metabolism of
Acetaminophen

Kyung Won SEQ, Mijung PARK, Jun Gyou KIM, Tae Wan KIM, Se Young CHOUNG®,
Hyo Jung KIM and Jooil KIM. National Institute of Toxicological Research, Korea Food
and Drug Administration, *Coll. of Pharmacy, Kyunghee Una, Seoul, Korea
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Inhibition of human cytochrome PA50 involved in the metsholic activalion
of mutsgens/curctnogens by eateching in green tea

CrShigehars MUTO, Ken-ichi FUITT A, Yoshiyuki Y AMAZAKL Teisuya
KAMAT AKI
Lab.of Drug Metab,, Grad, Sch, of Pharm, Sci,, Hokkaido Uniy,, Fapan
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Changes of the Localuwation of CYPIALZ and Aryl Hydrocarbon Receplor in the Laver
Lobule Treated with 3-Methylcholanthrene or f-Naphthoflavone.

Isao IGARASHI, Toshivuki WATANABE, Kouji TANAKA, Shinya SEHATA, Toshihiko
MAKING, Mayami WATANABE, Yoshihiko OHASHI, Mazayn TAKADEA and Bunan
MANABE Laburatory Animal Scwence & Texicology Laboratones, Sankyo Co., Lid,
Fukuroi, Japan.
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Is it possiole to quartitatively predict i wive drug metabolizing activity of
cytochrama P45 im human lver from in witro matabolic studies. ?

Yukike NAKAJIMAY, Kiyomi ITO?, Noraki SHIMADAY, Caral E Green?),
Charles A Tysan®, and Yuichi SUGIYAMA'). 1) Grad Sch.Phamm.Sci, UnivTakya,
2} EBch.Phanm. 3o, Kdasaio Uniy,, 3) Dailchi Pure Ghemicals GoLid., 41 SR1 Intemational
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[#it] i RETOHEE L < RELA LLC-PK (W ERER EHLTH
HREEN. FWSERRoREFETEIILE, . - T g G o AR
Bz MR S LTRSS TE S L (ALY — i E) SRR
(H] WEBEEETS 1) {EaW (I {rRETE R Ao THLai 1]
ket @55 8 {ES% T LLC-PR R RESED SN, WHEEEHZZNS
[EasTit LLC-PK SRR EREs s naho 2, BLLELD (] 37 bk f il PRt 75
oGRS AELLTHATESLEACGNE.

W& HTS ~ DR

[EM] W, R L il SO SV Es b
Fe-ga—TENRL, BEREANESD,

[#ik] Biomek T 075 > A FLERLTYUH(ELB 020 45 00 FREE i
WE R e, R BP0 LDH M. ¥STassay (NTT g e i
Lifes
TERILLC-TK| AR B0 T 44, 26 (et S B8 L BNCRAE S | L {EEs
TEEEAGES SR, CIL TR L TREERMh THEL, BRI THT—55—
T aDANETD, FHRSEALMELET TS, L B T o e R
EWmeEtL, WEEOHMELLTFETHS.

In vitro nephrotoxicity assay and its application te HTS (high throughput
BCTSETIATE ]

Naoshi HORIBA, Mitsuyasu TABO, Enichi KUMANG, Hirofumi SHINKURA and
Toshiaki DEK].  Safety Assessment Laboratory, Chugai Pharmaesuticnl LCo.,
Lid., 1-135 Komakadao, Gotemba-shi, Shizusks, Japan
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PR — AT T — I S I A A

O WMELAT, BT N W2, B,
ALl BRSO WEN) Rh ¢

PEEETT T, T T, L PR, ek,
*FHFRE, MR

[Bi] BESORSEE Y —-02, WRECHRELLD. LbL, ROBRELAELH
MTHEEE, BRI E O e — S s, S e L
Lz bfe i, BEAMBOABERLLTHALIZ . LaoT, Bom3E L1 e
Ao A (1.Clin, Lab Anal Vol 10, 403-406, 1996)%: T, Fobis kil Mt
AR AT T R T AL S R WA

[Hik] MAMOT b3 LR ZORE AV T, AT —fn-Fiiai, i, Fubioi
#(HgCly, puromycin amineoucleoside : PANYEE S L, WREERGESMELE, BRI
B, AR ARV Epalyzen L TERAN TR EEE, AFEC TR0
i WL, FTF Epalyzer & AV VCHER 525 nm CF i b AR —&fT o1
[Rp-EE] ANVF—fa-0ER, bRl 6 B, SCBLU-CEFCHLVE
{bidtehvat, SAROMIE 6 AR, ICHERGETELOERdait, S0THETE TR
TE 1 B EdsMEs s AR Lht BEE, Eehoiih e Tanmn@ELy s,
#aMchded STRFAETERRAS AMEETR RS, Sl Tl
WE R 0% 7, S5 THERERITE 20% THD, B IEEYL-,
TR R AR RERE 20~80 mpdL, TR EIRN S — AR ET R T AR,
AN IR R S0 mpdl UL FEEbRS B RS LT R ORI
Helih- 28—l TR, WP T

[B5Ea] 1o FRefrn, ROolis @seL ey i it Chof. DEFHE
ZETRERGAZET, FRECKEGE RS EAZLETAL. DRSS, B
HETE I LEE T, B S—= e LT R TS e BT

Collodcksl Silver Staining on Cellulose Aceizte Membrane Electrophoresis for Analysis of
Urinary Proteins in Rats and Dogs

Naolo TOYOTA, Karvko IKEDA?, Tsuyoshi KAWANARE 2, Yumi MATSUMURA Y,
Kivoshi MARUY AMA® and Fumitoshi MOCHITZUKT *

"Mitsubizshi Chemical Safety Institue Lid., Ibarski, 314-0235, Japan, *Shows Denko KUK,
Chiba, 267-0056, Japan, *Helena Laboratories Co., Lid., Saitama, 336-0001, Japan, ‘Maruho
o, Lid,, Kyoto G00-8815, Japan, *Kaken Fharmaceutical Co., Lk, Shiruoka, 426-5046,
Jugan, "Asahi Chemical Iodustry Co., Lid., Shizeoks, 410-2321, Jupan
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LA TSFATES o RICEE D M O EN
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O, fubids. @%d®, WMo %, ®H d

HIUF WA - IR - R

[ L AT 5 F ACDDP L Z R It W i R e e - L
THEZNS, BHNEORIRE~ bl 2o T2 M - BRaliat T
SERPICHEA T ORL Ot MBI, B 24 RIS EA T S A R A
(ST <M T B EN TS o, Bl STRCIRETE o AT B
5 LA RLAS TR - BMTA - A ED CDDP #5HED S » i
M |- Rl O B SRR R L A . IR AR L Ao AR A
BiSRR SHRE L, (hHE CDDP 5 mghkg % JelSD Ml 5 o bR IRAE 5
L 30, 60 BTF 120 Ao el . WERERE 0% PSR ENLT >N
P, ST CHERENL, 08%Y o LRUKENE, 05%HIES B AR TS
02%AT R4S Iy S — I TIRMTA - F 0 L TASEMIZERL 2. i
HELR AL F—FATE FRE - 422 7 H0EEHE, ANy ERRLY S
2 AR L TR L . R MTA - F SRR bR,
B TER TR SE AL, RIS A RS ERES VEERTE,
CDDP 25 60 4TI 1 - B P EEATERP T &L T i EET AR BRI bR
TRE(EA MTA - FREAICED S, TR TES 825 120 518 T, B9 60 HEOE
iz in A FEsaEA -~ O ol R TaoREAS Lk, NS0 IENS,
CDDP =k S R R S SR E D . B IR A
fl. 2R, BITRoBRkECRETR A~ O ERETH D AR bR
TEM,

(% 1) Debyan, Dennis C. et al: J. Pharmacol. Exp, Ther. 213: 551 - 554, 1980,

Marphologieal characterization of the early siage of ¢fsPlatinum nephrotoxicity on
rata. — Ulsefulness of modified tannie acad - ferrie chloride stain —

Shinji MATSUI Toshivuki MARUYAMA, Yumi ASAND, Manabu OEADA, Hirashi
WATANARE. Safety Reearch Division, Developmental Laboratories, SHIONOGE &
OO0 LTD, Tovonnkn-561-0825 Japan
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Streplozotocin (STZ) BRIZ L 5 EBMNRSELTE =T 0

OFge A, KRS, Ki LW, FALHE, S/ #.
IR, Bk M, SMETE

Bzt BEEASA Y AERA

[AM]SD %« FERWT, STEERICLABESHEREET T A0 ERNEMRA-,
i, WEROWMBEMTICR, ieERFERICIAFREETooodbhyTHl
i

[HiE] Ml SD 5« F&EAVT, STE 40 ~ 60 mgkg & HMPES (1 @0
WL, AW, | ARESG 6 MHETHRBEELURERES, nEEd, ik
FEFRES EiTok, N 26 BA KK -7 08 F ol NEC LD SR
FiTve. IS Y omic AT L, 20, BEROREIC oV T RSN
oA BRI, FEOEEE L OB, A5 7 W& HEE, PAS
DO EL, RS L CHAREEES LT PAS BHEO 2 4 -3 0 0,
AEnmEHBL, A% F¥oaio@mEe b, MBI & A K
OOV TEELE, U, BAREEED, HeEEEe L,

(53] Eebrtio i LRI, mekeiiz 1 @B L0 B 300 ~ 400 mg /dL
MDA THEEL S, B EEE DS M miiday B8 T2 ETED
¥ 3 FoMEFLE. By 7Tas s-hitiorinmiE, thecmmL, 26 ®A
PR N LN A L, RSN T A X A
OiEEM LA EEC SN L, REREEROES LB Enk,

[ER] SEoRBERLY, SEFREREOHRBELE:LT, RYPTAF I
et R M0, MR R TR ¥ O AR 8 s T OO B b AL EE
BoPERSHAERLALE, f-T, STZ 40 ~ 60 mghkg vl n, SES
HAEEcF A FllchsdWiimEcat,

Streptozotecin - induced Disbetic Nephropathy Model in Rats

Mikita KIKUMORKL Masabiko YANC, Wirmhi SAKONJO, Tagahiko MORINAGA,
Kson MUSUMI, Shigenori FURUKAWA, Jun SUZUKT and Tsekas NISHIMORL
Environmental Bidagical Life Science Hesearch Center Inc,

UVkowwan, Minpkuchi, Koks, Shipa S18-0052, Japan
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OmER%E -, NS AL ME WL Balidh, Ffrilisg, s

FLEE BT s 2 s ]

[H] FOAFF 5 2228 (PGs) 2RO oMb s A R
BF2LTHSH., $8-WRE PG OBRLIAMTHEDS. 2700 Pl
SERE (NSAIDs) L EMRER, PG ETMETHES 7 O01F -7+ —1 (COX)
SHETE- L nBFEECEnAY, CHGRENTHICEBIIERESN
THRESITRV LM NTULES, §F, WRTIIAEUMETHD COX-1 12
A .BRHURETHDLCON-2ORBAHEESNTHEY, MENO/RT T /F1 L
ORI DOVWTREEN SN TV 27, 9EMEN+E2EF L9 b2
AL THEERICSTS COX T ADRRIZOWTHRML .

[Hik] e WhRES - LR EFT LS o ML, Wb COXa &
EIE 2 R, MRS PG LTI HE 12 AETENYCEMLLE. W
Bd PG EIAICT, WRY COX-1 BL10F 2 ORBIRERBIEFNIFRELL
B LTAF - FO9 T4 TR TRHELE,

(5000 - 3ex)] WY PGe Blid, POE: Iz EEMEAShhaid, POL L
oA ETERC. 2Ty CRmLA, COX-2 CRBEIWFEFELTAT
WlE & & ITEE RIS o, WS T, WS, 12 MiCBWTERIN G CoX-2
FROMmARS A, =N, COX- Rl s RERCERSS SRR B
pEicERREonY, FAERENMPCLEERESA Gk, BRERES
HacoX2 BHRAES LT Fo 2073 - AGMICIEHMBERE (r=0.758) A1
BENEEL O, WED COX-2 5B E Mg ST LB L, COX-2
ORBITEEFTOWNRERSCRETHS Z N FEENTE.

Selective increase of eyelooxypenase-2 expression in the remnant kidney in the rat

Fiichi KUMANO, Nacshi HORIBA, Teuyoshi WATANABE, Kiyoka EATSUYAMA
Hirofuu SHINKURA and Toskiaki DEEL Safety Asssssment Laboratory, Chogm
Pharmaceutical Co,, Lad,, 1-1356 Kemakado, Gotemba-shi, Shizuoks, Japan
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NSALDs Wi L0 123504 3 COX-2 oMy

O FEN. S, i, s

Rak - F 2 d i e A e U]

NEAIDs IZ L 2WREFORMO—2 & LT, Wi F88H prostaglandin (PG)
OEEE T DT hAROMLE SN TS, Cydooxygonase (COX) ZiEw
fEMMETHZ COX-1 LEEHTMIETES COX-2 METEL. ERMNO Rk m
Rzt COX AMS T2 582 e T0a, LLads, %, Bk cox.2
AERMIZREL TWSZ 2D 26, NSAID: IC L 5WREIC COX-2 St
HELWEENREIGATHLS, £27. £HEBTHR. BRTFSy MisuT. &
B COX WA TH % indemethacin %78 COX.2 SREMERT S NS-398
ORMRI-H T SERE LA o 72— T B L. NSAIDs ¢ R il
B ERIZEITD COX-2 HEOMSIZ DT ERLTE,

Indometheein. NS-398 OBRARESZSCEOWHRERIILTNL Imghke
s R I L. oW RN ENoRESIZERCTE 2.
ZHLG OfE R R O R S R R S PG (100 o ghgthour)EFTEEN ST
ET R N, —F5. ek R LT MR SR A e A
afs, BEBDO COX S S 00t BEL S8R, COX2 REEEE
IEFETLIRERIZRAL T, BlLELOZ &G, NSAIDs o4& &% i il Bk
AT WY O COX-2 DMEMME L TS Egsimo c s alansk,

COX-2 inhibition may participate in the decrease of renal blood flow induced by
NSAIDg

Mitsuyasu TABO, Naoshi HORIBA, Hirofumi SHINKURA and Toshiaki DEKL
Safety Aasessment Laboratory, Chugai Pharmaceutical Co., Ltd, 1-136
Komakado, Gotemba-shi, Shizuoks, Japan
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(OATT)DE 5

OMURER, MMt PHE, N F oMk & 88,
EHFE, HiE

Abe AR R R

AEHESEC L AYREREMES -2, SEWEoRETHE-~ORKIZL D
BERETH L, COBECLDEEERENCRYSRETIELOEEBIZ, WE
HEEIGERNCRETAE i EAEER) ~HN AT LN L4,
F4id, ECEETERGHOEERER-SRANCREL, o724 AR
DRSS~ AR MET HMT =4 » b A —F —0ATI
{organic anion transporter 1) FHML ., S ETHOREFEEL CFAETE AR
SuTHELTR.

WHEMME ., HRTo AR (g h. FAGLELEOREARBICE,
CATIME MG LTnaZ Litgeshd, 0. g7 72 LEREWN. 2 ¥
#. By AT RS EOFREREE B 0ATIOR S CowTRET L,
[#7ik] @l (CHO. <7 AR hRdiY) ZoaT +EeEH 24,
RS HOoATIIC L S s Ha Lk, 864, ShaaflieRic L
LR B X OATIIC L S £ Bl % i L,

[35%) AT, WEMEHE TS 477 7 LRHEWES, ~HOTCHEENE
FTaobdFmEn, AT CESHOBELFEINT. L6 OFHEDY
ROSEH~DFEIm- L b, 2 o— A R L TOATI R Dol
viabiliy MEEICE T L. 26022 Crcell viabiliogllk FOETF I, probenecid PPAH (p-
amitrohipparate)® = ST A 2 Bz L DM s n,

(46] —HoEF-Lh, BEESET -4 MW EO0ATIIZ L SR L
Fro OATIERE S4rin vt HBER, BHEPEOL 1 -2 ¥, S61CW
BHEEA = LOoBREHAHATE L,

Invalvement of OAT] (orpmic anion trunsporter 1) in the development of renal toxicity
melated 1o anionic substances

Takashi SEKINE, Michio TAKEDA, Minors TSUDA, Seok Ho CHA | Edcang YU,
Do Kyung KIM, Yoshikatsa KANAL and Hiteshi ENIDOHL Depanment of Pharmacology
md Toxicology, Kyorin University School of Medicine, Mitaka, Tokyo 181, Japan
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O EHEEE, &5 —

[E] Fib®ft7 r 0l PCERCEh- B L 52N 4eT0
REICTU—-I7DNNMEGTE, BE. 20370008 - 8K N Y
TG iEEOMAEAEREINTVWES, Fo7, 99 FHETOLNPEEY
R s T, ARl By s ewiflFoi- S+ V¥illos
IR I

[Hik] SD RMNF = FOWETWE & CER fé{ FCIFSMICT 2% a
Moo b, XA R EEEBLLC-PR)EEREE-RAETSZ 24D
FU-2FANREFEELE. WHEBMFORELILT, WS wTit
HMREIETI(TBARSI L. BES LM PAH SHES . LLC-PK, BB BSLT
i LDH GRS Be L -,

(8 0] 37022 d L7 LLC-PK, MIRIZEW T, 6M5IMIEMES T
Hr e | Bf M CO, o xS F— I THEMBEEI TS 0L 0 LDH
WML, CaL kAR ILDH MR K %S, HOF A
MMLA. CER 2. WERIVUH BT, @miEHAE=Ncsd, BE e
& PAH HFHEEZNFEEE, T0L5 CERIDLE ) —F 274 L0
. HOF &35 IGF- 1tk TN, FOo -4 --YHE
¥ lavendustin A l2. CER LKL 37U —F 7L AMEIcHTS HGF oEM
AREM@ I, £, CERRHEANTS IGF-1 OEMDRS
lavendustin A IZ L OMEIXHLh,

[#6] MERICEWT, SlNEN FRAREREEEMLE- b A,
SRERNFOFI—VOEEER. 700 -3 20 IL G AR %
RETELEEILNE,

Amelloration by Tyrosine Kinase Activity of Free Radical-Induced Injury In
Rrenal Cells.

Yuka KOHDA and Munckazu GEMBA. Division of Pharmacology, Osaka
Lintversity of Pharmaceutical Sciences, Nasahara, Takatsukl, Osaka
5EO-10594, Japan.
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Cri:COCS0) 16 7 v | O—MHEHIRBRER 7 — ¥ |

@AhaS . OFUFN. FRERT. LM, FHRT. hsE—

HERE A SRR S v & — SRR

Cri:COOSD)IGS T » FE—REBMERMCRATSICHZ 0, 4 1o LHZ20EE
B8 - 2 RS L S R — 2 IR AT, EREWRF TR
HUEEW R OT S A0 DN T v FOF— S EOHEE L, 1, 26EEMOE
W —#izo\vTi. TBiclogical Reference Duta on CD{SDY1GS Rals-1008) |24
mies OF— & (RN foletiyy. BB oL T AR L

AEF v — bR« Wri—mgatt k0 4 AR TREES R O [RCDED0 16578 & THE
Cri:COOSDIMENE S & Bid, | ERACHE - BB ST L. SRR
PO, 2GRN 2 S RE0PCAE R T ., EEAUE 10, BEESI~6a%. 126
RAEEER (T:00~190:00&47) . BMENEISEL- HOEMTET. AHE LTE-2 (H
&% LrEtetty £, AL LohididEBdBENR S S TRTL, RS,
i, SR, FRR. R, R, . REAR, WEERR VTR
B, oo THRE, ML FnfEEEPEAOT—2 220 T T 5.

HeRE I HEE > Cr 1 COOSDIGS T » B AXCri-CDES) 5 » b &bk L TH 28E1RE
WTHEL., gEtemraEsEsioht, #4, BN LAEEENIH LN

1345 & OGRS MY S 4 B EE o B TR S s i Bt s & CAREREL L 1
L s s AREEsLRT, F—FOMBEECRES N SR ErRET
1. Crj-CROSIIIGES « F4RCrj:CD(SD) 5 » b &ioE L TREORM{LFEEERL
. FEMEC PR B ST (. OAREEEE 2 b CoaE L. BB T A A
Pt L, bah i T R AR R AT L Cr §CDCSD) I LT e
bR EhTVAEEFL o,

Background Tata of Geseral Toxicological Parameters in COOSDD UGS |

Arusa TANAKA. Chianki WATANABE, Akiko CHISAKA, Jire ALEGAMI,
Shinsuhe TOSHIMURA and Eohichi EDJINA. Hatane Research Instilele, Food asd
firug Safety Center, Kamagawn 257-8520, Japan.
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b W, O W D BTE, M OWGE. O k.
"I"#EI‘ t:!:'-

MiEA fRERRSt -5 BRI

CrpCDEDIGS 2w bad, Fe-A0 - U0 -AGR (et 5 2 8 h Bl LT, Gl n
B-RHPMBERETS A FLATERIATHLS, BRei2oasy FizMLT,
B dds o FF-SOBRE T2 TVWAE. OGP G 4 L6 TR 26 i ] o
AT DR, miRes LSRR ERED T — 2200 T, R0 CHCINED) S«

L THRETS,

CHEE] AFEFe-51 <10 8ED 4 BB TRAIHE Ch:CDEDIGS £ ST
CriCD{SDME M = -+ % 4 MMIALEE IS4 28 10 I, 26 MMELRR L 1 & 25 20 PopRm
L. MEHA I (Co:CDEDIGS 5+ o —REEERFRT % | | =%
L. B, mseds ST E (B ESmaiiid, 10272000710 =48), Coulter
Counter Model S.PLUS IV{-M-1k9 ko2, COBAS-FARA [D31), EAOS(AST), 10
HE wr), CA-LDDD(ETRERE TS ER VT k.

[BER] 1. 4, 13 B2 26 Bz ETIE, CfCDEDNIML T
CriCINSDHGS BOEMITIZH B SMER 2 HA, 4 BL0026 AR 5105
R TIE. M S & Crj-CDEDYZ 3 L T Crj:CD(SD)IGS @ B ik gt S it
iERL, £ mEEEPRETR. BHRAOHEOS < IZER SN,
WAT, 26;8MERTRECTR, MERZCTITRMNNEIIC t 8T 224000
N, CrpCDEMIGS =M T M ERS S8, CpDShs % s
INEORIZDWTERL TR LW En S hi,

Background Data of General Toxicological Parameters in CINSDYGS 11
Mami FURUYA, Tomoko ADACHI, Axusa TANAKA, Takayuki SEK1, Hirovasu

EATO and Kohichi EOJIMA. Hatano Research Institute, Food and Drug Safety
Center, Hadano, Kanagawa 257-8523, Japan
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Cyclophosphamide & 26 M B 5 W& 5 L CBAFI -Tg-rashi ~
AR REF ARSI oES SR O BN+ E M
(1 —BEE

WH T ICEER T, AT, ArAEA A, BRIV, R, Sk
B, ke

i (R AR - 5, R % P S B ALY

b a8 o Haoras s 72 F @7 A28 A LY CB6F 1-Te-rasH2 w2 A(EL T,
Tg =2 )E, SRS A RO HLEF LTSN TS, M, Te w022
£ Ry oot A RO B RS SRR R MO 2 B 205, s 4G iR
AR~ R o TIRLIEA Moty £27,  epclophos-
phamide (ELF CP) oM 1 IR DRG0 LS 26 B0 A4 B s, BTFS M6 R
-SSR Z 30T, Te B CFEROE s -2 (non-Te) =2 o LA SRR e
L. [HiE]MEE Tg R 1F non- Ty w0 24 v, 26 000200 FFE O (G 0os
T MER T 0, 50, 100 BUF 1G0me/kg, Sl StEe (1% 5 s AT M Tz 0 B
160mgkeg CHRT CP %28 1 B8iMEOESL, BREESOWH IR -RBILE,
[ 4 26 MMV R E B T BN 5By R TRA, 6+ A Bz, D ARMBTIT 4 M
B, 5 EEis LA [EE]() Wb (2s WA FRFEDUR) B Y
MR EE R R OL 1, W - TR, RO B AL R, MR Bt L
(BRI ESHD MR OB EILES), HRETIFRTRAMEFLE, K E
A B TR i A A TR A S R O T, T B 1K non-Tye =2 Rl
FEBLR - (20RO EL  CP o B LU T dn 88 D 5 B CFE R #
(BT EREADOR A SR Ty 5, 26 M M R R OF 5 o R iRz
VT, Tg =22 N RO RS TREAT E Ao Rk (HLBE R TF PN st fizRE) A s
b, £, Te BIOFnon-Tg =520 CPF 8B5S, Rimids i e s,
ERRE R Sl a e m RS bhdedaf,  [#R]Te BCF non-Tg =92
i, CP RS S L0TITESoMEr B EL 08, REDEe: J R 0 S O T
FEDRIRIL T -+ A0h 2 RELT.

Differences in toxic changes between CBGF1-Tg-rasH2 mice and thewr non-
transgrenie littermales grven oyclophosphamide by gavage weokly for 5 or 25
weeks, (1) General tocuity.

Bhigrru HISADA, Atsuko SATD, Mazako NAGASHIMA, Hisato TANIFULIIL, Seip
SHIBATA, Mitsui ISOBE, Hideki MORIMOTO and *Toshimi USUL Teikoku
Hormone Mfg. Co., Lud,, Kawasaki, Japan. *CIEA, Kawasaki, Japan.
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[ B 5 bzt Hod A B M MIER 11300 BRI L T Mn LS i -
itickt BE A% BL6 o Er ¥l . R oDl R Y B 8 b IR v L D BT A
RS AL LE AT BRI W E ST, YRS LA IR AE At o
TADE T ISHITSHOR R DRI 240 LERIL S, &6, PR BT taks
REofE S W & EL - L -,

(S0 it el | - o b B0 R DRRHIRE (FRTL-5)08 F v T — L B T M A+ U
LM RIS —FOMA LR R TP — P gt Ao SR o RS W
“Lis. HEEZ AU IREE I v bs 1000me e MBI S L, BB~ OI—FoBRnA LR
CFE— 00 45 B A TR P 0 R 5 L B R e e M B A <7,
DRI L 30 P S — O A 2 TSR A ML B LA don 1o, Bk LA L,
ERLADIER S HOPRIB~05—FOERYA AR, BB TRAEID
oS, BG4 ME iz E LY. a—Fofa @i, &5 GRFM & THEIZ
heafedt, $ G 0ARFR @A AT B M e e 4 R

[ Il o Blteh, —or Ao 1A NE A - B I A = AL (D SoRE
FIERIC BTSSP HREAMEEL, TIR T4l 45, G-mnfhTd o
TS HF 47 7 —F e 2R TSHAGE RIS Sl X, BRI AE 7 b
e, T, MEAR TV B IROI A, =0 DA o B L, 8]
BRSO AN LB LR L LIS,

Action Mechanism of Kojic Acid on Rat Thyrold Function.

Yoshitake HIGA" Atushi OHKUBD" Shunichl KITAIMAY Matsuko MOBIYASHU? and
Kimio KARIMA". RED SANSHO SEIVAKUFukuoks E16-B550" Panapharm Labr.,
Fumamota E-Ii'.i-ﬂ-H..’E”.Fm-,Fl'n_:mul..::'ci.K.nhq-gnl-:um Uniy, Kobe 631-5150"
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O=HEn, FHM, EREN, T EaRE

Rk REUIRA EeERRE

[E] TNF-ac @5+ b FREE-FEEE I RFTE® £ in vivo HETF in vitro ER
THahZTEI &

[#] E | TNFa (0, 3%10¢ JEUkgfday) & SleWistar Bl 5 FiZ 3 i H H]iH
BRfakr L. m¥ T8, T, TSHMORAE, Tk PREORRME. E1EEH
MUEryid (HE R TSH RffRf) ik, MAT, SkeWistar 7 v RS
P BLR R b AR T TSH EERL LA T T TNF-a (0, 10, 30. 100, 300,
1000 JRUAmD &40 2 R L . #I8S T 52— sl F - F— iRt
T.5-RI—FMEEETREL .

[R5 thf Ty - TaOEF. TSH @ LR, FHEERROSN, RSO mEE
SRR e e, FRAE TSH &k ossii il s hni.
THSOMEE TNFo A FEEFERZRCESERIET 2R LTI, EE,
g AR~ O RS - LT, REREREoM LY (2100 JRUml . A0S
H#—EHOETF (2300 JRWml) . T 63— FHEEROET (1000 JRUml
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(R LTRER] 5-FU B R W OmHE S0 T R akk L% o i Lo ST BT R
FIEE(EA 2 L, FSH 35508 LH 200 vT 4836 L S0 S Wi s S gL fen
ToA%, GnbH IZECREEETHRN, &6l FSHIZE D EO0mAMH 25 Pro alphaC &
R THIMASER S B, MTEROFBEHZIEAL, £ 12t 5 Testosterons
G E M D Prolactin FRIEER THMLAEEY ShT, Testosterone [T TE
WM aNEn T, EOEHOBTHS Leydip M08 4H% BRI - T
2o, ZoEE 5FU IS L D B SR Testostarone CCHRER DT - £
LTV & TRy i L X his, Leydig B4 ENS Activin IZBERT
B HUGEE BT, Sertoli MRSCOBERES M S Inhibin B (Tl TSR TP
MRS G, ¥ Sertali SRR 2R LA UBIES S CIIE VA R L
[EIER] 5-FU 0B RIS, W T-T G i AR 5 3 £ 3 5-FU e
MAFRI BB L T3 2 B2 6586, FItioR L7 Prolactin %° Testosterons
OOpklFs L TF Sertol | #AOWMREE FEM LTH, TOBEMHESLIO TR
LEZLN,

Endocrinological assessment of male reproductive toxicity iffeate induced by 5-FU
treatment,

Soetsuko TAKIZAWA, Hirotaka WATSDMOTD, Akira INOMATA and Thee HORIL Dept.
Freclinical Science, Nippon Roche Research Center, Kammkura, 247-8530 Japan.
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(BRI s] ADR ¥ EREOAFR ST 17.5% 00 BRI 100% ) IZE LA, R
iR B OB MR O# RS AN, SHER 100% THD, TR EE R
(5.7 M. DERERC T, —F, FET R UETH, SEOlE ol
BEp A R R Th ot N B LU RO B A T
. oo kil WRARE T OELREL ADR 5L —ERE~0EER
chHEHRESND, LAY —F RO RTH, ERFE O TEAB12.2%)
FE. STEEER(GE.0%) L0 By v 000, FEBE TR RMLE 54 5105 o - Chlorohydrin o B
Lo R 0%, BITE AR XARES) LBl B EORLOFHFRTIL,
BEOR T EREE L EWE S DS R C M-S ARE i LT, T bEliT L
AF—TF AR M AraExi,

A Study on Application of Zona Free Hamster Egg Sperm Penctration Test for Male Hat
Fertility Testing Using Adriamycin-Administered Fats

Sakiko FUJII', Chisato SUGA’, Riho WADA', Masao SUNAGA', Noriko NAKAJIMA',
Chiski TAKAHASHI', Masatoshi FURUKAWA' Tsuguo IKKA', and Kunio
KAWASHIMA®, 'Safety Besearch Division, Safety Research Institwie for Chemical
Compounds Co., Lid, Sappors, Hokkaido, Japan. ‘Division of Biological evaluation,
Mational Institule of Health Sciences, Osaka Branch, Osaka, Japan,
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=EHEY (%) RRRASTAR DN

[RE] EHEOETERE~OEERAEN. (FoSMmEs A0 2 AN
DORERTETRHAESESHPERBETIAS, MEABSHRBIREILTESAS
Dibromoacetic acid (DBAA)EBAOELFOBRET -~

(HHEFE] BB E LUCEROSDRES » FE@FRA L. DBAAIZO, 5 &0
BLU260mekgRETI1 B 1 EXHAEOES LA, 5, imglkeiciiThEh
ELUMEMBESHE, 60mpkeBRIClzAMESHERELS (SR, #5
MMETE BHEERLMRELUMLEEERY, ERNELE. T0i B
M7 BT, MBI hHERRLTY RCTEEL. BECRHOHE
RERFEFELEELE.

[ER] WINODBAABRSRICEVTHRESLUMEER~DERIEY SR
Y. EROAICLMBRE L UM ERICEERRS AR ok, 260mpkeD 2B RNG
SUTARLGOREROE@S RSN, SREMMECSEOT, 250mkg?2
BEERSE, S0mgkegD4BELUAMBESBTHRICRTAME, MTABNIIZIE
SWiCESohE. £ SSimpkeO2liMEEETHE. MR FEOTENI-RD
REENROH, BEEORMLESShE. tmpkpTHOGEMESBO 1 #ico
SRMCHTARSRONLE.

[E16] DBAACML TRFHBESETT. lMEETH4ANMES0BS LA
BELC. MESIVEMR LEORBIRET{EABRHTED MRS ET 1,

Detection of Dibromoacetic acid-induced histopathological changes in testes and
epididymides of rats by 2-week repeated dose toxicity study.

Takayuki TSUCHIYA, Fumike SAND, Jiro SUGIMOTO, Kiyoshi KOBAYASHI,
Naoki DOYAMA, Minoru S8ATO and Mamoru MUTAL Toxicology Laboratory,
Yokohama Hesearch Center, Mitsubishi Chemical Corporation
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& - ik - BEEI B AT OEEMN L 25 T, R rICERL .

[ LT 0, 10, 16 mgg@DNOCZcorn oil (6 mUkg) IZEM L. JelSD
Sy b MRS L, SR TEL, T, BIUMBICHR L
HEHIL, @, &k B 39U TEAFNICSENLSWTED-PRSICILN =12,
WMPFEEE s, BTFRReRREL TR TR TR A o, 20§ o
MFicOLTENEERE T TREEEEELE, 6z, —BOMTR&CZDWT
i, EHETEME T TREESNEL .

(6 E s L UER) 16 mgkelE S CHEE NP ROME T LRIGEN S 1. BREMW
O BB SR TR | BTEE, 7 AT, 140 TRIE L #ERNIZE
L. SECBH2ARRO LR —BETED, ATLEOENIC RSS2 ik
EFLAE. £/ BERTEIRETHEEESNEREEHT ORI ERE
ET AN OERMETE-AORHL, HHTREORENMEZLALTSE
. 10 mpkgB THFEBOTEAMM I N, TOMEREN . SHSORE
£hE, DNOCKLDIEREC TNASHTOREMN BRI TARN 0%
Sioid L, =P R T 350 TR R A A o 2 O TR R R U L
THENEHL, #iCAMsRAIENTabOiER 6Nk

Appearance of Morphologically Abnormal Sperm in the Caput, Lorpus, and
Cauda Epididymiz of Male Rats after treatment with 4,6-Dinitro-o-cresol.

Ken TAKAHASHI, Masayuki KIKUTA, Hircaki AOYAMA, and Shop
TERAMOTO. Toxicolegy Division [, Inatitute of Environmental Toxicology,
Iharaki 303-0043. Japan.
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1 WEASETLE, B, BRFICWER R PR T8 | AMTHE - PLEOIC
oL, SR STFUELUR FROHEEER 2 @AMEZ TR THAN, Shibns )
A, FEAL B4R T o RO, WL R LG o T, BRI LR
OEEEN LD e s, 3 ML O BT, AT ORLLVREER LR
PR EOBRE MBS AN, FROEGRE FERTolEHE, SLEGITIET
L. =&, i testosterone (T) BER 3 B CREEICETL, RSz LHIsET
F5H SEE TFL=, 2=, B EENIZSEL 0L stage VD TR EEMIRE D EHE, stage VI
LURF 002 step 19 O TRBORMRY, TETFHICHEALEESBEHLRE, —heo
BEBAE BE ITES negative feedback SHEEE-T L7 T oOlEFAL, N W ko aE ko
ERTha TR,

(583 JEE EHr iz W e iEs TR L s BT
Bfpkirais. T OBETEMSLT, ROLAGTHE FECLERL, W28, w8
GETE, ThicEHRIGREE T43| S o btns i, H-T-lEiFii- ol
A2 R~ s SO S R TR 0D,

Effects of Ethinvlestradiol on Epididymis in Hata:

Correlation of Sperm Motion with Function and Morpholegy of BMale
Reproductive Organs

Masako KANETO, Susumu KANAMORI, Atsuko HISHIEAWA and Kurajiro
EISHI. Developmental Research Laboratories, Shionog & Co., Ltd,, Osaka 681-
0325, Japan
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FE EREFR TR, ) BEERRS
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ERARMEATVE 7R Ol EERR L LTEE 20 MFma o frp iRl
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MRS s L, €0, PMSG—h CGREEBERNALC L 5%, Fhl
B 2SHESRIC L S UkOpBH T e o o, RS, Pl B R T B & O R T
M. B EESEOBNET - RE LSS TR ELURT » MR
ClA OO RIS A 2 - B POREHES RGP, £, i EETE
Ay L. B EA-Ae TN LU MR A T R A RS D AT E s, TG
(=&t L THREESRNRF 8t LI SERURSAFIRL, 2 - B PERGEHCETHESM
pdE L, L EOERLED . AR THWE 2—BPOREAF Ya—AIENT,
il PgE -+ H2—-B P ORISR TR S k¥R Gh, HiE
I E SR AT G LS BT,

Inhibitary Effect of 2-Brosopropane on Murine Uvarian System.

Boichire SEKIGUCHI, Gore ASAMO®, Megumi SUDA, Takeshi HONMA,
Mational Institute of Industrial Health, Kewasaki 214-8b85,
¥ Nippon Medical School, Tokyo 113-862, Japan
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3BLF0ug/nl OMEICHEBLIICTFAFRALTAFEICERL THERRC
LA, BERE TR FRHRERELTHTEER T S8, oY MERO
FFII DO THEAEOMREREFRCHEREL, B—-MU S8R M) BRI M
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(#%2] 0, 1, 38X 10ug/ul @CF T 16 FFEEEL AR, 3 uefl Bl ED
HTE-BESEMHSS WENT b4 28 F0R&H E REERCHmL, 10
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ETETLEFTTRAROAKEENOBEEAMNLLE, Dpg/nl ORETREE
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ROEFTCRENS Dipleid 2R L, MIAS NI 2 TOERISHERTS LG
ROGERRTE-_ T o iMEME R,

Effect of griseofulvin en meiotic maturation and aneuploidy in mouse oocvte in
vitro

Rycta Tanaka 1)2), Tomohiro Sasanami 2, Masaru Torivama 30, Makoto Mori 1)
The United Graduate School of Agriculieral Science. Gifu University 1)
Riosalety Research Center, Foods, Drugs and Pesticides {An-pyo Center) )
Faculty of Agriculture, Shizucka University 3)
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izt RO T L sEREasitaha b,
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Early embryonic loss mduced by diphenylun dichloride in rats.

Makots EMA, Emike MIYAWAKI, Akira HARAZONO and Kunmo KAWASHIMA
National Institute of Health Sciences, Osaka Branch, Osaka 540-0006, Japun.
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LR FEARE D OFHREKET T2 49, FREERBEILT. 242 6T H-
., FEREHEVOE - BROECME, S LG T S0 A A Bk A,
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FRERER T, FERHE D OEFRBR A6 NOM TR L A XTS5
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Effects of Intrauterine Pesition on Resorptions and Fetal Weight in the SD Rat

Kunifumi INAWAKA Masanan MAKAOKA, Chiharu HASHIMOTO, Ayako
MARITA and Satoshi KAWAMURA Environmental Health Science Laboratory.,
SUMITOMO Chemaeal Co, Litd. Osaka, Japan.

— 2E1



22A-11-5
FY Usa— b B0 @YX B, BRICHTIES

DR L, HaHe, rmk, RiEEH, K %,
YL

AR TR S R

A A - RBEFEEAHTH AR S s— kB0 BN LT L LBt
HLaRTLE, B UL<—F B0 24 FCBRAEST 2 LEETBTRENOR
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Effects of polyeorbate 50 on dame and fetuses in rabbits.

Masato NAYA, Hideki IMOTO, leao SANAL Hideki MUTOH, Shigeru 1TDA and
Natsuki EOJIMA, Toxicological Ressarch Laboratories, Kyowa Hakke Kogyo Ca,
Ltd., Ube-755-8501, Japan.
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In vitro MEEHENER L LTOT o FEA 7z oA F (81
T Al )

Ok i, Wik ik

B e oo (6) BTFET miEs S ar s

[Eif] SNBSS S, CBEE STy iz kb, FNIZ
ZCOEPOFEBATES D LAEREN., High Throughput Toxicology @ 1 25 L
T In viro BEHERRLRA CHS, SERL. in vio EREFER LT, 5o
RGP SP R F O TR Lo el S,
[HiE] “& 17 BHS S0 7 » PR AR EEH L, BasyRsr & M L. Poly-
HEMA 33— | Plates (20, 37°C, 5%C0,, o0—F U—IlizqfHh-—-LT, EAM
e ARG L7, WrMEE 2, 3 BEICH SP AERY S duio A%, ERNEGYIC HE I
EEHERTIZEICLYEEERR L, Acetylcholinesterase {AchE), 27,3 -Cyclic
nucreotide 3 -phosphohydrolase (CNP) F5ME BRSO (L & W<, B ooMiE it
Wi LT, 6Aminonicolinamide (B-AMAYE Z OB FIZHENL, BB ETE, &
SATHK, ACKE, CNP O Z{E&IE L1,

(EREUER] 7« FESP @FEEL. 0 vive OEICRE L. BISYIcEETRICH
ROCHEOCS BAM L. in viro IR TRHERAVHEERT S - LATFES D
Too G-ANA OFIZEY | BiEEoERLSES LGN, ¥ Y 7w —3—0 CNP
FHEACETFLTUSOMBEIR®E, 20 6ANA ICLES CNP T, Bk
HMtThHy, BERARICEFLTIETFTMLEL T, £, CNP 0ETFIL. B
EFOERICE<HBALTVE, Zakd s, 7 FEEELEDRANLE 5P HK
Aebd, in vivo OEEEERN, SEFMHCHELTEY, BERTHE 6-ANA ©
HER~QERICL>TH, BICREIATYS in vive TOELEERBROTEET
L, invivo A2 BEREIZUEL Y in vitro MEFERE LT, BETHRALEI LS,

An Investigation of A Rat Brain Spheroid Culture System for the In Viro Evaluation of
Meursdosicity.

Tomeaki INOUE and Tkpo HORIL Dept. Preclineal Science, Nippon Roche Reszarch
Ceniter, Kamakwra, 247-8530, Japan.
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Ol —, FHET, BEY, KRR, 530, #dic=a8,
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(FE) B EEWEfteF— AT

[ B & ]Paclitaxel {CH.,NO, ) FIBETA Fo (Taxus brevifolia) i 4 5% 5 i 0 H R
BTHD. Paclitaxel HEEEIZE O TL ML, MR, grip strenpth ME F &K & B8
ETSFEMMEERETI SRV IAMNEEh TS, EEWS TP A RIFT o
FTEMBEERERE TSI TSN, BRI N~
TR AL S @] paclitaxe]l S AT HE AME R B SNSRI ES
IZFSAMTHE BRI

[NE]e MM Cy:BDF, = A2, 0FRiE 30 me'ke O paclitaxel 2 BT 1 (@), 3 [@
(Day 1, 3 5)RAIE L. 21 ARIOBEME G, f88s—A i mE %, Tail pinch
test, HiFEHE R U Rota-rod BEEEAEA0S FOB 28 ML - (Day 6,14 BTF21). S
The, MMEEEETV, PN FOREET .

[ R EUERIFOBIZ#H T, Day 6 - BBEBLIE O iZ LB o P i Bt
B 7e. Tail pinch test T Day 6 |2 RECEROIER A, Sl EIETIRESTORE
WA 3 T & B9y B4 M0 EE B, Rota-rod BT T Day 6 IO A TEK
OSSR AT. SRR TR ETH, $TRUETHECEHEORM
A, LEFCLETH T myelin ovoid and balls 804342 8 5 EE HEO B A
L. BhEREER Y FARIT TR, REVHFERECRPESERE,
Paclitaxel X EHHBRETENSTOEAMBEEEERRET I Ao,
Paclitaxel O~ A IZ330 SR S T profile 12t M B EEREE profile & E<HE L
THEY, KRB SR EOWE OO R R TP o3 R T e
MoholEL B,

Peripheral neurotoxicity induced by paclitaxel in mice

Koichi ISOWA, Makike YOSHIDA, Tohru TOYOSHI, Daisuke OBORA, Jun IMAL
Mikio MITEUISHI and Toji MITSUZONO.
Gifu Research Laboratories, JBC Inc., Gifu 503-0628, Japan
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CLmER IR AHIFERMT RS | gl EER L. SRRLEOSIRT M
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edama, swelling % ) &8A ., ERA LA AL 2. Pacliixel 502 £S5 M
S LT, myelin ovoidf Chwhol j MK S hfz, Jds OREO LS L
T ARG 2 2 o — LD WA O, € OFRHEE 3> qldx 3q3h
3ogid < SOMICHFTH -/, B, Y EESTE. RETROLr .

ELEDZ EdnG, palitaxeljZ L5 R BROSRE, 525 P2 00E
L A A R s RS L S

Paclitaxel-induced peripheral nevroloxicity depends on the treatment schedule in mice

Youichi MIMURA, Tesuo DGAWA, Hitomi KATO, Katsuya BEGUCHI, Takahao

MNAKAYAMA. Safety research depariment, Teikoku homone Mfg.Co,, Lid, Kanagawa-
213-8522, Japan
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Spontancous ape-related penpheral nevropathy in BGCIF] mice.

Hajime TABATA, Hisasli IKEGAMI, Kamo KITAMURA, Michic KUBO, Kyouko [TO.
Kouichi KOBAY ASHI, Toshihamu SAKAL and Kimbo KARY A%
Safety Research Laboratories, Yamanouchi Pharmaceutical Co., Lid
* Faculty of Pharmaccutical Sciences, Kobegakuin University
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Thes Time-Related Changes in Peripheral Nerve of Bats Tntoxicated with Acrylamide.

Mannbu OKIVAMA, Kozuhito ICHIEAWA Toshihiko KIMAZATAWA, Masaya YAMANG, EKazuo
MURAKAMI  and MHobuyuk i ASAEDA. Safety Assessment Laboratory, Sanwn Kagnlku
Kenkyusho Co., Ltd., Inabe, Mie, 511-0406, Japan
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Ul b b1 )L HSERE tri-ortho-tolyl phosphate (TOTP) (LELA tri-ortho-cresyl
phosphate (TOCP} SLvbhEHERESHTED, GRBIED ORI SIHL
shE, FAVATREL Efch@yEE5l3ic, TOTP RSN OANTES
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HEWHIC L THELS D, ¥97 - So FREELASY, ERHELT=
DRUMALESRTLSN, BECHYXSHENATAE e TILE,

EZATT FZTOTP 55 L AR T, il butyrylcholinesteras: (BuChE)
EAATHE A Rl acetylcholinesterase (AChE) fStERIE®W = ST
B, FLAEEMES. FOTYITSIC TOTP ®FEES LT ChE EthiiEE
i, SRS S B D, ik ACKRE AW Sz b, £07% Himit BuChE
&, BYACHE £MF L. fiS S o MRHRICFL <ISMEMAMET L. 15 Bigic
o< EMLAOREHLT, #FRELALEEHEL Mok, EOED
7 RIEREES2— Rz TOTP 202 5 & BuChEFEM#AUET L& &b Sinvitro
GRBHGE RN, YXSTin vivo DRSS, TORE, BEACKE MTTF
Lit@ic g ed, § BuChE (% BuChE SRR L <ETFL. mit
BuChEFSEAEM L =4 BiTHEENEET S Eibhda &, SEIE 5
35 AETOHBEERETD.

Cholinesterase Activity in Quails Administered a Single Dose of Tr-ortho-tolyl
Phosphate.

Hideo KINEBUCHI and Kunihiro AKIMARLL
Dept. of Environ. & Ocoup. Hith. Eochi Med. Sch., Nankoku T83-8505, Japan.
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Effects of toluene exposure on brain cholinergic neurons

Takeshi HONMA, Hirofumi TSUGY, and Megumi SUTA. Division of Health Fffects
Research, Mational Institute of Industrial Health, Fawasaki 214-8585, Japman
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Excitatory amino acid release in the locus coeruleus during naloxone-
precipitated morphine withdrawal in adjuvant arthritic rats

Katsuji Hoshi, Satoshi Ishizuki, Atsuko Yamamoto, Eiichi Fujihira and
Kazuo Ichihara

Department of Pharmacology, Hokkaido College of Pharmacy
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VBT S 72 12 cAMP response element binding protein  (CREB) ) coactivaor T & &
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BT OBR 2w T OB L.
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FENE 312 £ Splace preference #, TR I AT ENFRER IR LTV, =
NEOZ LG cAMP RATEL & £ OBRBET (L XU OBILOm 2w
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Analysis of morphine dependence mechanism using cyclic AMP responsive element hinding
profein binding protein (CBP)  mutated mice.

Toshitaka NABESHIMA, Yukilito NODA, Takayoshi MAMIYA, Yoshiaki MIY AMOTOD,
Kiyofumi YAMADA, Yuichi OIKE* and Ken-ichi YAMAMURA®, Depr. of
Neuropsychopharmacol. & Hosp, Pharm., Nagoya Univ. Sch. of Med., Nugoya 466-856{),
*Diept. of Develop. Genet., MIEG, Kumamoto 862-0976, Japan
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Norsalsolinol, an endogencous dopaminergic neuroloxin, inhibits dopamine secretion in
P2 cells

Yutaka MARUYAMA, Yuko SUZUKI, Hiroki TERAOKA* Hissto ITWATA, Akio
KAZUSAKA snd Showchi FUNTA. Labosatory of Tosicology, Departmem of
Environmental Velerinary Seiences, Graduate School of Veterinary Medicine, Hokkaido
University, Sapporo, Japan and *Deparimeni of Toxicology, School of Velennary
Medicine, Rakuno Cakuen University, Ebetsu, Japan.
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Activation of Cercbellar NMDA Receptors by a Herbicide, Glufosinate
AMMOonium.

Toshio NAKAKI, Akira MISHIMA and Temoko FUJILL Department of
Pharmacology, Teikyo University School of Medicine, Tokyo, 173-8605,
Japan
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Beurolexic poleniiality of aniline derivatives {p-fivoroaniline,
p-chlorpaniline, p-iodeaniline. p-bromoaniline) in rats.

Folaro YAMASHITA, Yoshimaza DEAXAKL, Hirowaki 1SHIL, Michio OTSUKA, Masaio SUDD
and Minorg TSUCHITARL. Nitsubishi Chemical Safety Inmstifuie Lid., [baraki-
114-0255, Japan
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Trimethyltin  impairs acquisition ({learning) and consolidation of
hippocampus-dependent long-term memory.

Hiroaki TAKAHASHI, Yasumaszsa EAMESAKA, Tsutomu MATSUMOTO,

and Haruko FUTAGAWA. Inst Environ. Toxicol, Ibaraki 303-0043,
dapan,
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Tha EMecls of Docosahesaenok: acld and Dahydroepiandrosiercne o
e Memory Loss Induced by Iheienic acid or Scopolamine o Rats

Eﬂun-g Youn Kang, Seung Meoe Kim, Kl Kyung dung, Tas -I'“_;.'r'ur'. K, Sa
Young Shourg® and Hyung-Mes Han

MNatonal Insfiule of Toscobgical Ressarch, Korea Food and Drug
Ademindziralion, "Coll. ol Pharmacy, Kyunghee Uniy, Seaul, Kooea

Tha affecls of docosahewasnoic acd (DHA)} and dehydroopsandroslorone (DHEA] an he
mamory Inss wers Invesbigated in wo diferen] aiimst models of dementia In he acive
avoidance relenton perlormance, OHS end DHEA was administerad to arimal Tor 24 diays and
ibotenic acid was injecled mio tha nuclous basalis maymen on e 12" day In Ihe passive
avoidance seberdion perfarmance, sither vbanic acid or soopaiamdne was ngcted 24 hoors or
30 min balods tha expenimend, All animals warne lesied for acetylcholinesterase (AChE] pobvily,
ACHE, sumyloid prolein and synaplophysin distribution and the degrea of Bpid paraxkdation n the
brain, DHA and DHEA did nod have any effect an the inhibdlion of active and passive avoidance
nduesd by bolenic acid On the olher hand, scopsamine-nduced inhibition of pasahve
avodfance was parially reversed by DHA, indicaling the mpkcation of D0OA in podenfiplion ol
cholinergic innsmission The animal adainisiered DHEA significantly decreased body weighl

Mo diflerences were obgapead in ACHE aclvily, AGHE disribution, smyboid profemn deposdion,
synaptaphysin deslibulion and the degres of lipid peroedstion bebwaan DHA or DHEA-tieatad
and wohicke (10% com cifj-reated groups. These resulls demanslialed fhal adminisirabon of
DA o OHEA Tar 24 days el nol have any efecl on e menmsy 0ss induced by etenic acid
whareas seopolaming-aducad memary 248 was partially reversed by DHA. The precisa fobe of
chosnargis ransmigsion polentialing efect of OHA in temm of improving memeny andiss learming
atdity remains o be elucdaled

The Effecls of Docosahexaencic acid and Dehydrogepiandrosterone on the Memary
Loas Inducad by Ihatanic arid or Scopolasmine in Rats

“Geng Youn Kang, Seung Hes Him, K Byung Jung, Tae Gyun Bim, Se Young
Choung® ard Hyung-Mee Hen Hallona! nslitule of Tosicokgical Research, Karea
Food snd Drug Admindsiration, *Coll. of Pharmacy, Eyunghes Univ, Seoul, Korea
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HoTFUE, HREilEENEL < MHC class I9FEHCHTES, CTLERBTS S
Féany FCuaagERrFah. AR FENEERNACRAATS:NAET O
=Fiod ., BEHhIRRLI S F L ARMRTEAT RS EE S AN,

A nowel CTL. vaccine delivery system using fusogenic liposomes

Tsuyoshi NAKAMNISHI °, Akira HAYASHI, Jun KUNISAWA', Yasuo TSUTSLMIE,
Keiichi TANAKA' & Tadanoni MAYUMD, 'Dep. of Biopharmsceutics, Tep. of
Toxicology, Graduste Schiod of Pharmaceutical Scienves. Osaka University, Suita, Fapan.
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PLNA D351 & F LA bttt B b Rt 48§ o0 Bz L 35 ol HH

COHBHF, SR, AfEY]

HEMERUEH MBEIRR SR

[BE] 02T »BERE (Popliteal Lymph Node Assay ; PLNA) 116
FEBERF it —2, T ONMELRE E BFEC T S SRS anifim o R sy
HEMfES LD 2 EAMman TS, L L s, #SieR elts=+o b
b, LTORNERBL zo-TVES, SEELIL. FOWEBOLNIZ, PLNA ©O”#%
EEOEHE, 7o—94 b2 RU—oLk 5 T/ MEEELESOTEORIT &R
.

(k] #E@ ICH =22 (6~ 8 MK OEREREEY Fio TNBS (Img/mouse)
kL SDS (0 lmgmouse) &, HEECIBMSES LS. EES 28 H#CH
EELEHED 110 ART - EGE LA Bl PLN 28RL, @2k
cellularity index ik, FITC #k CD3 Hiik PE (93 CDISR/B220 Fifk T
BEL, Fo—%S A FU—RIFECLY TIBHEOTFERRERGLE.

[RRELER] Tyl Ths TNBS L, WEES 7 BEIC index A% 16.5
OY—FEFL, TOEEYLAE. RSS9 BAICH indox A5 131 TE—2 L&
D, THRIEFETLE. oM, SESS0 PLN ST TNBS #48 PLN @ B
MROTEERESHARm L . —F, RSN TS SDS RYERE 10 0 BiZ index
F2EEFLAN, RO LIEEREL R £, index AW B
MBREEERIIRELEdat. -7, PLNA O -EESORH E, 7o—+4o
FARY—Z kS TB SMGFELECRNS, TLAY-4HHE EERESE o
Bli—H e FR Een e LT ANL.

Differentiation of Allergenic and Irritant Compounds in Mouse Popliteal Lymph
Node Assay,

Akiko SUDA, Yoshinobu IWAKT and Masaaki KIMURA Thxwology Labworatory,
Pharmaceutical Research Laboratories, Thisho Pharmaceutical Co, Ltd.
No. 403, Yoshina-cho 1-chome, Ohmiva-shi, Saitnma, 330-8530, Japan.
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MMAMDEATy FiSEH SEMBAER (1
—Maleic anhydride o8 M EFFPERIPI L DA —

Crplid-, Wt M, #3275 MEPE-L. KU, M
i, 7R

{ER b7 TR0 S YmEEETRm

LHE) EREENSEIRAN ST ST AL TS 2 &0, MM
i s, My 0P O MEfFES TN TEZ R4S 5. (EFHHEICE
=Tl RIGEREAEEAES L0, FORBEFEMEERONE S T
SI T ORNETS AR TRIO LTHHETHS. MBSO E LT
M EHTV S Malesc anhydnide (MA) BEERICEA. MERKRESELFa, 2
ARERA LA LR CORON EHETECSEEHE LTINS, #-T. MA L
EMEHRF e LR AN, EWEFEORERES LT, Vi oOlE
R ENLTHIAETNTHES, £ 040, MA &5 LSS+ 54
FUHOTILE y FERCOTEMEA TR TR L . MA OB WSS RS
2T L.

[S2Rehik] B MAESTHEIE Adjuvant and Patch Test (APT) Tlll-~<#z. Bh%¥5id Hartley
FEETATy b GBS A0 1B SRS LD E5%IEMA B2 CEEE
#%#7 5 Citraconic anhydride (CA) . Succinic anhydride (SA) . 4-Cyclopenten-
I, 3dione (CD) & 5 Lvid Maleimide (M1} & FIL iz, MA BRI 20T (486K
WG eMmeR R ERCERR bRl SlRSRT £ o,

[E84 LUFEE] RiNchRES Lo, S-FRAINASZ RSN TE MA S
LTFCA, a, - TRHAAFELEDOLEZHTE CDH L0 ML IZE WEr B R
TEHEN . RSB ECAEHTISAIRETE -, $/-. FRFERORE
b, MAIZCA. Maleicid BEE MR XL EXERERETT OO SA B L
CD IR ERIGHERS L0 S0 L, B EOSSRH G, MA OR MR
HRAEEAMELD Lo, 2-FHEINAAFZLEN R MSLTHE D Edigm
ahi.

Skin sensitization of ackd anlydrides in guinea pigs ( 1 }
— Skin sensitizing structure of maleic anhvdride —

Yosuke NAKAMURA, Tamaki HIGAKI, Makiko HAYASHL Hiroshi KATO, Fumio

KISHIDA, Naohiko ISOBE and Hideo KANEKO., Sumitomo Chemical Co., Lid
Environmental Healih Science Laboratory, Osaka, Tapan.

— 204



22C—09—-4
B kMO LTy MBS WS ()

i 7k A DR S F 7 2 2 A L CLOGE B4R

OWE B, PHEPET, BEST. mENRL. MEZH. &
HEE. &R

B EF L dlait  AMBSERTRIRS

[HET D4 R AmME P L ERRORES, By LHETL L EHEN
Tirvh, LinL. Rzt oic. EWbOROHT LRI L TERENET S
ONBET LAF—BITEERE S chE THRERDBELSHTIESBO
WSRO TR SRR EN LS, £ 2T AR R
Sk SO M AR AR L. CLOGP & @#HMMEHEEM </, Ei. HEW
oS RIEE S L., SO R S SR IR OBHRESIH G L.

[ ik ] o MIEFEHE I Adjuvant and Paich Test (APT) TEl~<7z. B0 Harley
FHETAEy b (58S £H. 1 B5EELE EERHELTRRORE
QR ZEBREkHHEO AL T SA4H, RIS o, S FRERALEZILE
2T L0, a, /Y NFELEOAEHTSEEMEROE. SRR
AOBEEEL 1%, BREA 1%, HERBMEE ki 1%s L,
BiZRTE R 2RO,

(B L UFEE] sA %5 ¢ ST ORI E SR S i Abd
ERRANO SSRGS ST DS RoBRS . BERE I EAES L CLOGP
G B HBIME A BN, — . EEEEMBLA L o, 8- BT LA
AT 5 Makeic anbydride (MA) | Citraconic anbydride (CA) . Itaconic anhydride

(14) . HaAWE., o, f-FREANAEZARODAEHT S 4-Cyclopenien-1,3-dione

(CDY « Maleimide (M1} (ZTHIMA SNz, 7. REXSFROAEHT A
LMo R B S . MO RS s ML A O I R R
ARt S L, B EOREL G, MEXREOAERT SEAWTI,
ERRAEEAT e it CLOGP & BUHMBIES - S L, k12, %
ERFEEORMD S, BRERNS L4 BEAREEHICHE ST - ETRI N
Skin sensitization of acid anhydrides in Guinea pigs { I )
~ Relationship between skin sensitizing polential and CLOGP of acid anhydndes -
Tamaki HIGAKI, Yosuke MAKAMURA, Makiko HAYASHI, Hiroshi KATD, Fumis

KISHIDA, Machike ISOBE and Hideo KANEKO. Sumitomo Chemical Co, Lid
Environmental Health Science Laboratory, Osaka, Japan.
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FRAHT LR LT AT FOBEBE Sl a7 1
e —RR BT

DR RS, pirRE

6 e b i B G R R AR O RS

[Bf] PRI LDEN, SRERET Y- R T L T4 0
IRESE L TEMELSRARDAT S, S b7 FIERN, mEns. 4
HELMs DR THBSRS, 008, XL YOTARETRH AL, — 5
HeriE iz EWE S 2 TV AT R 2 5 h s, REFRL, RIECME T
REVES A LTFAFE FILE-TEET ALY 44, w2280 TRELE,
[WiE] 7 Lobd ek LT trimellitic anhydride (TMAME 1F 2 d-dinitrochlorobenzene
(DNCB)& Fiv o, BEMLE L Thorw U | il (HCHO R T+ 20 2% fE L
T, BALBle F=w7 2 (BE, 68 Mi OWSC 2 @SS L, SESREoE
& LT, local lymph node nssay (= 525 HAT U Lot RIRAILNC 0 MR 4 5 000
L7, DNCB Iz Tib BEic F S HMARRE B0 o Ehh iR & . TMA (-
T Em gE iy HCHO SRR KBS THELS, E0, LNC @
e PR EERE (L4, 16 BIFIFN-v) 20T HEM L.,

[#i 8 & ER]) TMAZES LNC MG HCHO om0 sk s

i, DNCB L3 LNC MMEDICe LT, Wit TMA - L5
il Igk FLEEOHNGE HCHO B&i- L0 S 6oL, DNCB (-t 5 HE§
SR HCHO BBI- L o< icai-, LiniaT. HCHD BEit | ®7 L
—HREEREL, IV R7LAy—iionTiREERD, o LANRT A - Foth
B, TMA WRNIZ X5 LNC 5260 114 BIETL-6 %, HOHO B®i-F ~T
Wi X, DNCEB MM LS IFN-» 85 EFLE, E-vT, HCHO BEi- L5
BIFERELOEED L, —hatoA - EERBSMST 2 282 60,

Influences of Dermal Application of Formaldehyde on Immune Responses to
Contact and Respiratory Chemical Sensitizers in Mice,

Yoshiaki IKARASHI, Masa-aki KANIWA and Akitads NAKAMURA.

Drivisson of Medical Devices, National Institute of Health Seionces. Tokya 158-8501
Japan.
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FNNEy FOTF 74 35 y—dlBTHOORFFRA G

O=tiihics, 52—

(Hied gt 3 40 SvEes S e (o T ]

[HI] #rid, BT+ 74552 —BMBRicH T, SESHTHLERAK
# & Freund's complete adjuvant{ CFAYDFAEME A LIz B AT o i, AR
FEA D FwsOETHE LA SHRAR G TRRT S L EMAT Y S b Bt
EASNAIEEEEW L. SH, apopril FTTAAESHE L TERED E
HSHERNE L. PCa FIGEP L 2 oRR AR L7

(4] MM, captopril{l5 mg/animal), WSC i THY L 72 captopril-BSA
(1 mganimal)EH % CFA E& LERAIIELT, 10 #D Hartley HEEHEE AT
o1 BT 3 EEEFES LA, BRSO 2 Mo fEm L. M PCA BOGELT -
fo. BT, WSCHTHML = caplopril- OVA, captopril ZMA 912 WSC &l
BEOEREYS 4 crbodimide-OVA £ML e, £72, captopril-BSA % [alERIC Y1 i
L. CFA @E53T &5 Mycobacterium Butyricum (M. Butyricum Y4l R TIRE L=

CE5) PR AN T, MHMTHISIZEED ST caplopril-0VA TINE L
RS EM B EEYES SN £, crbodiimide-OVa TEHEL TLEH
FIEA s it captopeil 35 ETF caplopeil-BSA SEAEBI TR, captopril =& E 4L
carbodiimide-OVA TEEL 8410 R REEAREN SHiz. Zholibdtiln o
iz il M Butyricum OMMBIZ TR T 5 SRS -7, £72, caplopril-BSA
UMY LS M Bunricen A TERT S SEHERELCCVES o

[+ 8 FSE e B, CRA 128 15 M. Butyricum (238585 0 M. Butyricum
Sk s WSC EE TS L - EH A R SO SERIETH Ik E L Shiz.

Mon-Specific Reaction af Anaphylicis Test in Guinen Pigs

Yukie SAEGUSA, Eenji HOSHIMC,

Safety Rescarch Laboratories, Yamanouchi Pharmacentical Co,, Lad,, Tokyo
174-8511, Japan.
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NCRUZADEHET T 74 3+ —RHEIIHT 5SS

Oy 7. &I o, B A

=& () - SRR SN - LeEvRm

[BE] B4RINETIC, NCTYRARBES T AW LZE8E T 74 7% 4
—ERIZHT SRS N, BALBe ¥ 72 ER~ATHREE T+ 70 S5F—5
R (ayrEONm ERTEZLERELTEE, YER-OLSE NC 77
AOGTFZ24 7Fr—CHTIRERNONEERNTSAMT, NC IYA &
BALBle ¥ 7 AOHRSRMNNE, 1 bhA B L4 S EES L,
(H#k] NCiic ¥97 2 & BALBe T9AENTF»THa bl b2 0
d-fgEF kol (TNRBS) #HME LG FCA S bicEETFIRG LA, REgE
11 Oizteml, mif® oo TNP 1gGL FiESL U TNP IgE fifdemE L -,
Fio, BRRLENEEE Cond & BICIERL, B®REPO L4 BLIEIFN-T &
MELE., EAFZAMEIZIR, TNP-BSA THER 159280 L s,
(R53t] TNBS BFNTIE NC 72 L BALBe 77 A0mild [gG1 Izt
S of. TNBS+FCA S EVTHORBOBETE /=, KD 1gE i1
TNBS +FCA SBEMIZH T NC T2 AWM %5 L oAt TNBS MiERETREN
Euenirh-o k. BEREEEDD L4 BLIKIFN. T NC 792 1 D BALBi
IOAMHFAODLARBESRLAE, —F4, bRy 2 CRid NC AN S
iERE R L.

(M) LLEOERED NC 730888 TH7 4 S5 — o T 20834
W, EEERTIALZS, EAFZFERHVBSL TWEZ A ER XN,

Hypersensitivity to Systemic Annphylactic Reaction in NC Mice

dunko SOEJIMA, Isamu HOSOKAWA and Nachizsa TSUTSUL Toxicology

Laboratory, Yokohama Research Center, Mitsubishi Chemical Co., Kanagaws
22T-BE02, Japan
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T B T F S NI A A O e e e g L R
EERETEII MY S iy

IR i M, hirErd . (BB, PR —

PN TR P e R

[Hi) Hdk - GRIERECEELTED, Ink EoRleaigmgid] =N
Btz b SRR Thas L POty aahTuadt, iicCdic KR
At R S AAMNENTWEL, 4T, TeERH~OM YT
NEHEAXYODFAEA S (MDD . AeROALESTILGREOST RS 5
JaalFaqd FitkaThEl AT E, FREERORBEICMEILETA
OB WOIFSS, SEEORNETERERL TSR E 0 S Rl R~ 0 540
AR TES, LAaLAdts, ChETORSARMNEMTA GOris = e
At S OmAMERN AL E S THD, MEEMTOREER ~ O ey el 512
SO T WG REETHo, FOTHRIFRTR, MT-ROT 2 A EHWTRIERE
CHITEZNEEMTOS RN E&ICMETSREE{To A (k] i 2e /5y
HETFL29/Svi EOMT-KOBE= 2 2 2 Ak, RERROsubpopulationd)
M. EhbhGiER. MEEEESRAELFACSHEETS Z AL Dira .
1) Lo UERRIMERELL U 2ot el 0Pcells el (2SR E S IR L. -
thymicnB A& ROME, £ARMITEICEDIFEL 2. (REE] 1) -
Fewsubpopulation, V) 2o UERMRERRN T 0 AW TEAED et o . R
BRI CAdE@mmT S, MRS S 2 h o S0 SN~ o AMCCAs %
s ohith o4 HEERES A EEGCE. MT-KOT 221280 Ta8
SR CAM S DM L AES SN, (%] NESMT 1) SBRoait.
KR s Re R T D AR R, 40 L im PR MT A C A O AT
Bl = AL, TOFRICHNYEARS L ESLBEREEOEE s Ok,

Cadmivm Cation Detoxific Bole of Endogenous Metallothiongin in Immine Responsecs

Akiko MATSUY AMA, Tsuyoshi MAKANISHI, Tomoyuk: ODANE, Moo (TOH & Kenchi
TaMAE A Eh':p wl Tlhk:il_'vlﬂﬂmll Grndunte Schows| o Pharmacedtiend  Sciences, Oksoka
University, 1-6Y amadaoka, Suit, Osaka 3650471, Japan,

304 —



22C-10-4
APOFARS L RBTVACEBHE pHSH pHI /T
Er+2nBIEHRA

CHRHME. TR0 35, P8 W, (PRlf, Mol

KEXFRFR BEWEn Snens

[Hig] SEHNET L TR ERTVE A # 034 3 o M+l
ML BERENL o EFBWERTWE, LELEYL, FO5PHERCELT
i, E2ERSFHFENENATVWI0ATHROENIZM L TiENOR S 1T
v, el @ oMTERN LG A F - FShazbiELTE
N, SRREOERNERORFEENE LT P2 /o FE3L i
& LEFEEN~OMTOMEEMTREF KM Y 2 ¢V THBE LY. 24, D35
T I PR VLRI EL A F 42— ¥ — [ITNF-aTh
b, BECFEEEIOFNNAERADICITHI S Eht A6t T RN
% R

[#ik] MT-1. MBEFEB Y2 E L TMastersS IC L W FER S L7 2 & Hw
P DATE PHI I F &Ly BRAEAAES O BN S, 0
ME: TOEFREMEIEiC L hirat, NP TNEESEIE  LooosiRa % Flu s ot
f47 v e EIZIVMELL £4, DICRYD FOx ExBNEN+EEY IO
T. BRI e L,

[WRELUER] D57 b3y FL &2 »BRETERE N L, MTIRIE
TR 2 BEEHTH . 2 OB SR MM R0 4 B
FHoTWIMERETRLTV S, EPINFERICIIF B s B ot o b
b ML TNFISHE EREEOER ICMTYM S 0 OMS % LTwL D E AN s h
Lo —H. PIOEERIMTXH 2 A THETH - A2k d bt DICORREDEH
LRI EOERO—oThRLEEI LA,

Lipopolysaccharide-Induced  Lethality in D-Galsctosamine-Sensitized  Metallothionein-Null
Mice.

Tomoki KIMURA, Mivako TAKEHARA, Tsuyoshi NAKANISHL, Morio ITOH and Keiichi
TANAKA. Graduate School of Pharmaceutical Sciences, Osaka University, 1-6 Yamady-
odea, Suita, Osaka, 565-0871 Japan.
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Cyclophosphamide & 26 3 8] & T8 5 A EE 5L CBEF 1-T-mad2 =217 %
BUREHRE TS A 2ol ol gio o+
(2) S MEE

SEHINT, MO R FRIEACL, REE T, Mo, BEE A,
F R gt ==

W [T - o A= T, SRR T A BT R

EF7 R R o Haras B T 58 AL CBEF1-Tg-rastR = 7 AL T Ty -+ 2) FEELEA
AR IS A a7 LTSS, @, Ty 0 28 Fw DRI
AP SRR 0 R B T R | LB AA T S, s BETEACHOS N
PR RO ST S LR T, F2T0, eyclophosphamide {CP) 2§ 4T L
SRR H ~OE R Ty KO gon- Ty (R B T8 A) w2 2R THEEL
(77 ik | 0 1 B2 X noa-Tg =7 AL ERIZR L 7=, 26 MENSAEE (5 5 PHEGNs 7 BN
Tt CP O 0, 50, 100 B TR 150me/ke (2. 5 9 R B8 B 5 DN 0GR 37 #E) Tl
0 TR 1S0mghg (2B LS, Vvt bl | oSS CHBlE o8 s, Rl ho8E
IR MEIL A, 26 EPNDASECITASEMZ L T, 5 BN 5 TR T i, P R
BRI T, Po— A LA — LR SR T e T e L

(B 26 MMMEBIZHHE CPE SR T, BEESGICH RECH NS e R
WAL | v R ST R S T kAR TR B #REEO LA, T
LRI E TS B AR AR T L, S R CF 1 S RET ., e 00 Ay T
ik r oM RO M BRSBTS B BB, T RIR, O RTF
CDR' SRR T, BMIZIHE B SRR ORF 2T, 20Tl —ih s
CDd ' CDR * MEELH et F, BTF CDd-CD8 #ELERO 8 LG, B EOE{
Ik Tg B OF pon-Tg =7 AR T i HbhAd -,

[ER)CP H LB MHITTHRIZELT BMERIZS RIS, RUT R
ML 5 R S M TR RSN, FodkMmmic R S E AN, Fis
CP IZ LB RO RBUZE Ty & noo- Ty 20 2T ERMSLHT, ras Wiz 75 A0
ERiih hobkErahd,

Differences in loxic changes between CBAFL-Tg-rasH2 mice and their non-iransgpenic
littermales given cyclopbosphamide by gavage weckly for 5 or 26 weeks,
(2) Immunaoloxicity.

Seiji SHIBATA, Shigeru HISADA, Hisato TANIFUN, Masako NAGASHIMA, Alsuko
SATC, Mitsui 1S0BE and *Toshimi USUT, Teikoke Hormone Milg., Co. Lid, Kawazaki,
lapan. *CIEA, Kawasaki, Japan.
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-1 o | RRETRET 928 A0 M7 S-St —
R R

LA AT, M SHTV . R AT, B N
TR BV, R OBEEE A M e -2 4m g

RRL - M A, P O SR s S AR, ) Ak -
FA PHA L RPRA 5, RIRIA - B - AR, 2 3K - DORN

[ | FLAF—chm i AC T MRS S S Sl il )
BN TS, O 1O OERELIRENT 11 AAE S ML TS A A
WSNTHS, FFEETH, ATD WAL= ZAo00T -1 AL e LT
LDOERRT I, -1 o/ SIMETRTOA (-1 KOb 0 D S5 L SR
@EALB TR BALEd ARSiniL

[ Ak | AERZE10 M0 1-1 KO 88 10 PCE 10 EReCEREm O BoeanNGD i
11 PURERL v, SR HIZFCA SRS 00 % 24— hOroo-o (ONCE) +
ARSI R Ol ml. £l BT, IBES R BITF IS HE 0L Y DNCB IS
—IMFREERE 0.0 ol S L S0 RichE o 6% DNCE Tt hoagtes, A0
TR TN E0 WL IERL., T2 $S3ETRAR B IR T
FATL (R TERELT B ACD REFRDIEERT R Eeaeniab-,
5% DINCB 7t A CRiSe, 12 U f2d BE i i -4, IN-y BI7F 15
EHPEELISA - b { Brclogen ) T8 L~

[ &6 | 24BSMHEOMETIZ, BALE/c OfeboHMER 0182 mm 11-1 KO
0237 mun, 4898ETH. £h-Th 0151 mmBLE 08T mmTHED, -1 KO
THBALB c Z[AGLL LORIEASENSIL, -1 & /8 i F ol £ SRR
EsSTEi-aTe, ik FN- JHE, BALE/ ¢TI | 2 B Pae 100
fFHETERL, 24 ByHRE 2EEYR @iz -t aizsl, -1 KO TR iy M
BRI < R R OMES S h, [1-5 L. BSOS TPRIEED S
iErE LAt ODEC DS &S, FRAEEES S, 14 T ®
Mdrofn. ELEORRED, I-1 o/ 8 BEFHREL TWTEACD iR H a0t
B 54 1 R A ORI S S TSR S

Mechamsm of Allergse Contact Dermatitisin IL-1 &/ 3 Doubly Deficient Mice
Yukiko KANAZAWA', Tukiko OGURO", Masto HATAO, Seiji SHIODA®, Reiln HORAI®,
stk AS ANCY, Yokhin IWAKLRA®, Kohachi KOBMA® md Tikemi YOSHIDA®

"School of Phomamut. Soi,, Showa Uiniv,, "Hstno Res Ins_ FDSC. YShiszich Fes Cleriint.
¥ School ol Med, Showa Untv., *Ingt. of Med So, Todkyo Uiy,
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T b— ARG L R - L SR

OBfR ., R0t =, CERAL Smpiei

LLigs AR e St 25 e Sl L

[BRE] 7 b—i- ALLEmROHIRE o b L FHE Ao R o, o a—
SIS AREE T D, L LIS — L DA L O A T
LR AR, (R I T T R ARSI D S T E AL T S,
SRS TR 5 IR N L i, R fERE T bRk S
W=, T LA ERO SR - LTl T DAk LT

[H7ik] Bt 10D L — 20 MEM MG L i F oy of = i
— Rl SR CHLALD |28 O Rhodemine 6G (R6G). Trichlometindene (TCE).
Adtinomycin D (AmD), Thioacetamide (TAA)YE L= MIT iz L DEEFRLRY, 7
A r— oA A LSRRI - L% DINA BEF O - S Hoechst3 3258) = L 25 JEHE R AL
X0 T b—ie bt L

[#55] 11000 pM O REG £ 3 BfRL, 1-20 mM @) TCE % 6 5], 1100 nM @) AmD> & 24 B
MR, 1-30 mM 7> TAA ¥ 48 Blll. CHLIU Mlai- 58 L7-i8, MTT 6oL 0 aiasit £ ohil
L 10, FNFhE 10 pM, TmM, 17mM, 30nM Tkt Tl -1, 500
s G T LA S L R, RG TR | — AR b
Futppeafedt, AmD T3 20 oM Aok T b—ie AR S, IC, fHI CE—F Tl LE™a).
DNA O L LR RN, TCE % TAA THERIEHES R by g -0 e —7
AAbhd 10y HHE - ERE R o — 2 ARRRT. ChAOT LR Skl
FEFELTC SRR L T bR AN, TR L TR T R
. ETS. 10 mM B SR IR ORI L o TSRS dLD FTRENE R i
s, e, AT 10 SRR LTI TN TR D,

Evahation of cvtotoxicity with apoptosss n culfured mammalian cels

Fumiyo SAITO, Syoeo AJIMI, Masanord OTSUKA, Nobuyn IMATANAKA, Hita Rescarch
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N-methyl-N-nitrosoureal iR S« FBEB7H b—o2
DOREME —Bel-2 family® Lz Caspase familydBl ks —

OREBREC, MEWIS, WU, XEEE, BRI,
MER), ZARUES, gRBaN:

'BRFERTR (B) weteARs (REELX £HI. (BB

[ B#] M-methyl-N-nitrosourea (MNU) (2588 - oM E R+ a700E
MTHY., FEOHOORBTENC s ERTs { Tsubura, et al.,
Anirm. Eye Res., 1938), SE, MNUBROBHEETS -0+ £ 50
FSEBIC. Bel-2 family A TXIC Caspase lamily MBS oL TN L,

[ 7] SOBMODMSDMoMNU7Smg/ko® MEBREASS L BEWEE, 12,
24, 7eEMECICT BICHRRL. BERE 0% P EIa T /N 370 1
Chaceton@ A Amex B L., TUNELR B RTF7-methyldeoxy-guanosine(7-
MedGua)DREREBEEL L, T BEOBaxLT-Bel- 208 W EWestem
blotiZL . Caspase3d. 6 BIK 80MEM & Colarimelric protease assaylcd 4
iR,

[ER]| BEFAICRS @2 48N L UREROERE - RERIEEZH, Th
LISRERETL, 7EICEASR R U s — N Lo, 105 mE
ML USRS 7 -MedGua B TATUNEL W PRI E L, TUNELERM:ER
WML, 248MTE -HBLA, A, #5581 28005 Bam RIS
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) BTASTH b-2ARITRIRICMS T SCaspase 3, 6 AL BOEMAGA S
TaIEMMahizat,

Mechanism of N-methyl-N-nitrosourea-induced photeraceptor apoptosis
in S0 rat: the regulation of Bel-2 family and Caspase famiy,

Katsuhiko YOSHIZAWALZ, Hiroyuki NAMBUZ, Jihong YANGE, Yuji DISHIT,
Masaharu HASHIMOTO!, Kaname OHARA!, Hirohika MIKI? and Aire
TSUBURAZ 1Toxicology Research Laboratories, Fujisawa Pharmaceutical
Co., LTD., Osaka-532-8514, Japan, 2Dep, Of Fathology, 30phthalmaology,
Kansai Medical University, Moriguchi-570-85068, Japan.

309 —



220D-09-3
SV THUE Transgenic mice & 7 0 > B R EHMIA S v &) o
o8- a3 2]

O BSR4 TEE. Anhit Chairounpdua. [WEHER. S =

HHAFIRF R AR

[Bf] MECHEMRTHL L A EMOATIESE (IFRS L UMHRYE - LW
wLFA oL RS ShTE S, AFRROHMIEL ) HDRREHE AN T LW
CESPRRERREE ST 3R SR g E 1

(k) SRS (S,) 3L CRNEAREE (IMCT)HRE HHIk T o MR
R Lo LRI % Furs-AME il T 2 SRR R T R L. MR
it b1 e e— R E L FERHATPE ROBLT AT L. SIRAATP
£ 4 A H luciferin-luciferase 3 I £ microchemiluminescence i TH = 72
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Silica increases cytosohic calcium and casse cell injury in renal cell line

Senk Ho CHA, Ju Young KM, Arthit CHAIROUNGDUA, Takashi SEKIME, Huoshi
ENDROL

Diepartment of Pharmacology and Tesicology, Kyorin University School of Medicine,
Mitaka, Tokye 181, Japan
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Magnetomens: Evaliation for The Towicity of Gallmum Arsemide parteles to Alveolar Macrophages
in Haomzers

""Mitsushi OKADA,' "Toh KEIRA," " Yoko INOUE. " Yumiko SUGIURA, " ' Veehihar ALZAWA,
* Yeung-Chae CHO, ™' Makots KOTANL "' Dep. of Preventive Medicine & Public Health, School
of Medicine, Kitasato Univenity, Kansgaws 228-%355, Japan, ™" Dep. of Preventive Medicine &
Fublic Heakth, College of Medicineg, Chungam MNatioaal University, Tagjon 301-131, Korea ™' Dep
of Ebectronics, Faculty of Engineering, Tokvo Denki University, Tokvo 101-0054, Japan
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In Vitro Toxicological Evaluation by Using Fetal Rat Primary Lung Cells.

Akira INOMATA, Tomoaki INOUE, Tkue HORIT. Depe. Preclinical Science, Nippoa Roche
Research Center, Kamakura, 247-8534, Japan.
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ChI LEC 3 RCBOTHROFR~OERMBLE S LY, FastRad 208
cBHoTHY, Ohipre AFR~DEOER-MD->TLEEEREAE, “hi
DEE-FEHRFNERRTL ENAHET L,

Effects of Oltipraz on spontanecus hepatitis of LEC s,

Hideaki NAKAMURA, Fumio FURUKAWA, Ken-ichiro KASAHARA. Makoto MIYAUCHI
Akinori NISHTKAWA and Masao HIROSE. Division of Pathology, NIHS, Tokyo-158-#501,
Japan.
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IR ECETLET A 2=T RESHORRE G 1 20 LTHEA Bfu

Changes in Hepatic Ammonia Metabolism in Rats with Thioacetamide-Induced
Liver Cirrhosis.

Shiperu MASUMI', Osamu KOSHITANT', Osamu SAWAMOTOY, Shigek
TOYDSHIMA', Yoshiyuki KAWAUCHI, Isao HIRAOKA' and Tsukasa SUGAND?
! Waruto Hesearch Institute, Otsuka Pharmaceutical Factory, Ine, Tokushima,
Japan. ® Department of Veterinary Physiology, College of Agriculture, Csaka

Prefocture University, Csaka, Japan.
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Infmared spectroscopic study om the mechanism of CCle toxicity towand membrane
phospholipids from rat liver

Seokjoo YOON, Alio KAZUSAKA and Shoichi FUIITA
Laboratory of Toxicology, Department of Environmental Veterinary Sciences, Graduate
School of Viterinary Medicine, Hokkaido University, Sapporo, lapan
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Induction of replicative DNA synthesis (RDS) in rat livers following single
inhalation exposure wlilh carbon telrachloride.

Taro HOYAMA, Seiichi EATAYAMA, Tetswya SATO. Naoto TOYOTA, Hideaki HIRATSUKA.
Wakolo HIYAGAWA, Minoru TSUCHITANT, Minoru MITRA
Wilsubishl Chemical Safely Instifute Lid,, Ibaraki, 3140255, Japan
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Effect of WY-146403 on Hepatoeyte Proliferation in Male Rats

Katsurmi Morishits, Keisuke Kiaura, Makolo Salo, Kiminobo Mitani, Moo 1o, and Shuji Yameshiia
Errug, Safely Research Center, Tokushima Bescarch nstisute, (isukn Phammaccuticsl Co., Lad.
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The Alteration of Drug Disposilion In Rabbita during Acuta Phase Response

Toshiki SAITOH2, Bichi KOKUE!, Minoru SHIMODA, and Tetsuo NUNOTA.
| Departmant of Veterinary Medicing, Tokyo University of Agriculiure and
Technology, ZNippon Institte for Biological Sclenca.
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L Gupta S (Cancer Chemother Pharmacol 39,440, 199707 $81 ' phencbarbitall £ = T #7
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A, FHERRI O e - Kl SRR TR o, £OLT, kR
FESRTOMBERREL: SERTHEAGRED &, HENERE FTOENoR S
A ES PO B EH AL L 2 pobenecidt Bl B TH o7+, Phencbarbitalil b i o
SNISDEIHEE RIS | e WM IcE D, AERMIFOEE. Yoo
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Fharmacokinelic modulations of anticancer dnsg CPT-11 and its active metabolite SN-38
wilh an aim to decrease SN-38 biliary excretion sad pastrointestinal toxicity

Yukio KATO, Masato, HORIKAWA, and Yuichi SUGIYAMA,
Depariment of Biopharmaceutics, Graduate School of Pharmaceutical Sciences, University of
Tekyo, 7-3-1 Honge, Bunkyo-ku, Tokye 113-033, Japan

— 318 —



22D-11-3
2-Mercaptobenzimidazole (MBI) & Lipopaolisaccharide (LPS) @)
WHHSc L oMM E FF 35571 7 A (TK)

OmR, WHEE ., ftmEed. el

C B o o WA oA et o 7 -
A, HrEE

(M) #F%dis 5% EEERFEHT 2 L6, TLpRHEE MBI £
*FFA - APS) L0T 3 F~OREFES L S EREE,. REEEFOofEms L
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AT 20 6B A, MBIERIER S BT —RB R i s s h it
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Incredsed liver and kidney toxicities caused by co-administration of
1-Mercaptobeneimidazole (MBI) and Lipopolisaccharide and toxicokinetics of MBL

Kazue SAKEMI, Takashi UMEMURA, Mitsuhiro TSUDA and Yasuo OHNG.

Fivision of Pharmacobogy and Toxicology, Biological Safely Research Cender, NTHS, Tokyo
| 5E-BE01, Japan.
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Br @ HCET 60mEq/L (i L-Cvv, 045 10 HIZIL Br A 0 mEgL IZiEL, 1@
i1 ERRDEER A R L A 0, SRR M TR S e 1) SR
L. o 1 Bt 11 BICRR RO E 59 < 20 AREICZ o, —F, 00mgke
T Br @RACEL 1 0N T#) 35 mBg/L.2 MM TH SomBgL B e, 28 10 KhiEE,
Hir R, BTREEFREASIAEECA GO Thar, LI METREL
LA B ISR ERET, EROBELED ORISR, 235, 300 BT somgkg &
WL R T b R TR A B e e

[R5RG] 5], NaBr GEGICL 0 (ESE A 0 13 B0 5 - AR DRER L
. ZHEOGERIIME Br @A 0~S0mEgL L 0 REL, sOmEqgL UL oRikE
WELLOLEL BRA,

Effect of Bromine on Clinical Sign in Male Monkeys,

Ken-ichi UMEOKA", Keiko ISHICAWA", Kohji KISHIMOTO", Miwa HARADA", Shinya
KANEDA", Tatsuu FUKUDA", Yeshifumi CHONE", Isso HIRAOKA" and Yohji
TAKENOSHITA™ 1) Mamto Research Instimute, Otsuka Phanmaceutical Faciory, Inc.,
Tokushama, 772-8601, Japan.  2) Wakayuma Branch, Kean Co., LTD., Wakayama, 6450003,
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22D-11-3
Toxicokinetics for a new chitin synthesis inhibitor HW1015
in rats

OHo-Chul Shin, Young-Mi Lee, Hee-Ok Shim,
Moon-Koo Chung, Sang-5eop Han

Pharmacokinetics & Toxicokinetics Lab., Toxicology
Rescarch Center, Korea Rescarch Institule of Chemical
Technology, Tacjon 305-600, Korea

We studied an oral 13-week toxicokinetics for newly
synithesized chitin synthesis inhibitor, HW1015, in 3D rals. Following
oral administrations al doses ol 125, 500 and 2000 mg'kg, the
toxicokinetic properies were characterized by one comparimen! open
model with lag-time absorption and first order elimination in each
dosc. Al a single administration kinctic study, a marked dosc-related
nonlinearity was observed. The AUC and C_,, values in the doses of
500 and 2000mghkg were decreased up to 40 and 10 %, respectively,
compared to those in the dose of 125 mg'kg. At the last phase of
13-week oral repeated administration, the dose-dependent nonlinear
kineétics was also confirmed in each dose. Funhermore, there were no
significant differences in the phormacokinetic purameters beiween the
initial and 13-week phase. This finding implics that the HW1015 is
not accumulative and that the higher doses, 500 and Z00Omg/'kg,
employedin this study are readily associaled with satlurable absorption
kinctics fororal exposure. The NOAEL (no observed adverse cffect
level) of HWI1015 was estimated o be 2000mg'kg and 500mg/kg in
male andfemale rats, respectively, in a separale 13-weck oral toxicity
study. Therefore, HWI1U15 seems 1o be a very safe agrochemical lor
oralexposure despile ol its considerable oral bicavailability.

—



=5l



ZE5%R5 (B&F4&)

<7 A+E AREE 22C-09-5
By i 22D-09-4 #O #&F 218095
wE BF 21C024 v 22B-09-4
wirE HE 21WA-03-1 thER  #mF 210-01-2
W t§EE  22A-104 hE E—  21B.03.3
®IE WY  21B-0241 G¥# EBE® 210035
i 210-04-4 LH W= 21B-02-2
PR Sufa 21C-01-2 a¥H E=E 228-11-2
WHE FE& 21WA-02-5 ¥ #ix 21WA-03-2
Wh BEL 22B-10-1 alll FF 220114
faf8 F  218-11-4 Fot 22B8-10-3
Wiis = 228005 T |E  21WA-03-2
AT EE 22A-11-1 08 % 218-03-4. 21B-03-5
Y = 21B-03-4, 21B-03.5 6l ¥\ 21C-095
®F WE  22C-11-1 £ MHE 21WA-03-1
RE W 210-01-3 af T 21WA-03-2
W 3= 22D-09-1 BEL EE 21WA-02-2
Bt B 21D-024 21WA-02-3, 22C-09-3
% | 21WA-03-4 22C-09-4
B ME§  21C-09-4 fES1 TR 21D-03-1. 27C-10-5
= WF 210025 H¥ SL—  22B-09-2
H B 21WA-01-3 il —=  22B-09-5
TH MEDTFT  21WA-03-4 mE $x 22B-10-3
MEE —  21B-02-3 —Jt &k 22A-10-2
PR & 21B-10-2 W <HBF 22A-09-5. 22B-05-4
B =T 21514092 Pie HE®  21C-04-2
= &% 21C-0-2 {Fig =8  21Wa-04.2
TZE AE 224092 P fBx 218-034
=W WAAEL 21B-02-3 Fmw fEx  22C-10-3. 22C-10-4
e i 21WWA-03-5 FE HME  22D-10-5
21WA-04-1 B aA 21C-01-3
e BEF 21B-03-3 BE Hx  22a-114
#£F FF 21C-1141
<4 > #+ % 22B.09-1. 22D-08-5
e Bl 218-09-3. 21B-10-3 HI M8 218023
BRE W= 21WA-01-3 HLE 4E 21WA-01-2
fRE 7E 21B-10-2., 21B-02-4 #- $F 220004
22A-11-5
SRR EE  21WA-01-5 WK 3;&3;;2* iy
21WA-02-1., 21B-11-2 iR WE  2353A-03-1
EREr H®BE 21B-09-5 = | 21C-09-1
A+E ¥ 21C-042 <# M 22B-09-2



GH EA 21B8-03-3 ot 21C-04-2

<M {B& 21Wa-03-4, 220-080-1 R <@ 228-00-2
75 BE 224093 Fll @B 22A-10-3
HE ®/H  21B-10-2, 22A-11-5 [l RUE 228112
AL BhE 21B-03-3 EE % 21D-01-3
E# a2kl 21B-02-5 e #& 220004
Eet g 22C00.2 BR: EF¥  21B-09-3. 21B-10-3
WE Bt 22C-11-1 BE el  22A005
A A4 21WA-04-3, 22B-10-5 Ml EEp 22B-09-3
pJil HEE 21B-09-1
<> MEA == 21C-114
+ B 21D-02-2 RfE ®H  21B-115
SF i+  21WA-031 2% Fg 0 21WA-01-1
BIE E{=  21D-031, 22C-105 IR 22B-08-5
Wt W 21B-11-2 vl fit—BE 21C-01-5
Ml WHEF 21B-10-1. 21B-04-1 MEE —%  21WA-D3-2
=¥ & 21B-08-3, 21B-10-3 B BREF 22C-1141
EE #— 220114 B2iE EF 21B-02-3
iR ®E  21C-01-2 EH = 21B8-10-5
Wi *®:E  210-04-1 FEg R—81 21B-01-5
Wkt BEE 22D-11-3 w19 21B-11-1
Wkt iBx  2353A.02-2 % EE  21C-01-3, 21C-03-3
[ LE= 2 1 22C-10-3
<L> VEHER #i— 21B-03-4
a0 B 228083 DR IAE 21WA-01-4, 21C-10-3
Im H 22A-11-3 21C-11-2
A - 21002-2, 220-09-3 Ed NE 210-03-3
b E 220-08-2
<>
Eith #=— 22B-10-4 ch>
*5E #&Fx  21WA-02.4 BE HBF  218-10-3
+5 #®  220-00-2 TE —e 210-034. 220-104
KA ¥ 21D-03-2 M =F  21C-02-3
AiE H—m 21WA-D3-1 | #— 218033
diR BiR 2352A-10-2 il % 21C-0941
AR AREL 21B-01-3 ik B 21WA-04-3, 22B-10-5
*@E 21C-02-2 22D-10-3
E B2 224081 g T 21B-03-4. 21B-03.5
Aty MR 2200514 BH = 21B-02-1
AiE Bk 22B-11-2 Hil H— Z1WA-01-5
¥ BE 21C02-5. 21C-031 21WA-02-1. 22D-10-4
21C-03-2 BE  E 210-04-1
=% & 2 21C-01-3, 21C-03-3 =l W—  21WA-03.5
21C-03-4, 22D-11-3 21WA-04-1
A i 21Wa-01-2 Bt RRE 21C-02-4

— 336



LI i
i S
biFe W=
Mis =M
N %

mee HiEt

IR
M 5%
&# H=E

&4 HBET

i o
WeRE IERR
=T FHil

EH Eth
iaE B

L4 i
HiE ==
BiE &E
Wl
[
¥ %

g E
e RB¥
& 88
e HE
AR iRE
g B

N Frm

AR HE
Nkt B
Higs &A
B K

<F>

WH BT
=ik WA
AE Bk
FE td
A EiR

21D-01-53
21514A-09-3
21C01-3
21B-02-5
£2B-09-3
22C-08-3., 22C.09-4
21D-02-5
220-11-2
21D-02-2
22C-11-1
22A-10-5
22C-09-5
21WA-02-2

21WA-02-3, 22C-09-3

22C-09-4
220-11-4
£28-10-5

21WA.04-2, 21C-01-1

21C-01-2. 21C-04-1
2352A-09-1
21C-1141

21B-10-2

£28-11-3

21B-11-3. 21B-11-4
21B-11-1

21B-03.1. 21D-03-2
22B-09-4

220-10-2

21C-02-1

210-04-5

22A-10-2, 22A-11-3
210-04-1

218-03-2. 21D-01.2
218-03-3

21C-10-5

22A-11-4
21WA-023-3
2151A-09-1

228-10-4
21D-01-4
22A-10-5
22C-08-3, 22C-09-4
220-11-4

ik &n
= AT .
s &
e
*F ®TF
TREE M

FARH Ei

K/ E BT
& BE

& R

F¥ EA
¥ Rl
F44 IEBH
Rl HE
WA T

<>

WEH ¥
ETa 2R
At
% M
€5l R
afF

NEE
REF
®BE #F
HE A%
B4 -
BR W

22D-10-5
21WA.D4-2
21D-03-2

22B8-09-4

21C-09-2

21B-11-3, 21B-11-4
21B-04-2

22B-10-1

Z1B-08-5

22D-00-3

21D-02-2

21B8-02-2

22C-10-4

21B8-01-4, 22C-09-2
21C-03-1, 21C-03-2
21C-09-5

21C-08-5
21C-10-2

21B-01-5

22C-08-1

21C-01-2

21B-03-1. 21B.03-2
22B8-09-4

228-00-5
210-01-1, 21D-01-5
210-04-1

218-01-4
21Wa-03-2
218-09-1, 21B-10-5
210-04-2
21WA-03-5
21WA-04-1

22D-09-4
210-02-3

21B-08-3, 21B-10-3
21C-11-1. 22A-09-3
21UWAD1-4, 21B-04-1
21C11-2
21D-02-3



PRI ®—

e
v

Y-

e
ihE
(E 1)
]y
i) &
ik
ke
Lt * 4
ik
T

S

-1

7T
i
e

=& el

.
=

o

o
2

A
EL )
i

-
x

#F
o+
5

i——

i
b4 1%
%

#H =a

R
it
i

L i
SEp
4

HR ol

i o
L
=7
e %
Lol
tE2#
H=il
it o)
fxig
=
33
{h 5
fhens

th i

1=
¥
o
HH
Eig
-]
!
N
X
LG
i_
e
ek

¥

220-11-1
22D-10-2
21C-02-3, 21D-02-4
21D-02-5, 22C-11-1
21B-10-2, 21B-02-4
22A-11-5
21B-02-1
220.00-4
21C-10-2
21B-02-1
21C-10-2, 22A-10-3
226-09-4
21B-08-3, 21B-10-3
21C-11-2
21D-04-5
21B-09-2

21vva-02-2
21WA-02-3
2201141

Z20={18-1

21C-091

28C-10-1
21B-03-1. 21B-03-2
22A.09-5, 22B-09-4
Z1WA-04-3
21C-02-4

21C-11-1

2MC.03-4, 220-11-3
210-01-4

21B-11-2

22A08-5
2353A-02-4
Z21B-01-4

21C-08-2
Z1VADT-2, 22R-11-2
210-04-4

218-02-2

210-03-1. 22C-10-3
218-11-1
2352A-08-2
21WA-01-5

i
e
ER
(E5F
E5F
s
RS
B
A

3=
=

o %
XF
At
¥
=H
:*E_
e

i

EH
g
=MH
Lo
L=
A
i
BH
Ak
TH

2

B

BE #H®ET

i
i

LR>
& T
A%
i
o
24
2%
#
#21Ll
s
ik
8+
sk
AT

2{WA-02-1, 22D-10-4 AH

220-10-5

fFE

— 328

byt
H8A
ok =
%
BT
i |
i
i
L
=

W

L Bd
3 5

2
W+
=l
HET
3
iy
L
i —
i
LA
M
T
AT
—R
L3

T

218091
21C-10-2, 22A-10-3
22A-11-3
21C-10-2, 22A-10-3
21C-10-5
21B-04-3
21B-09-5
21C-01-2
22D-10-2

22C-1141

21B-10-5
210-03-1., 22C-10-5
21B-03-3

21D0-04-2

218-10-1., 21B-04-1
21C-08-1

21C-04-3
2353A:03-2
220-111

21B-10-3
2151A-11-1
21C-10-5

218-09-5
210011, 21D-01-5
210-02-1

210-04-2

22A-10-2
21WiA-01-1
220-10-2

220-0%9-4
21WA-03-3
21C-10-2. 22A-10-3
218-01-3

21C-04-3. 22D-11-2
218-02-2, 21D-01-4
218-03-1

21C-09-3

2ZB-10-5

22C-09-2

21C-D1-5

218-03-3



AR =
e HEA
Hx BE

W T
xH (EX

<>
I

RO kE—Bp

RS it
BER %5
HE A

<>
BME MF
Wil wF

<A

EHH# e
WE Mk
=
wA BB
M*x AH

i T

mE B

s R
R &
ot

S W

e =R
g F—

RN o

e —
Hil &%
R T
T ER
™M Esh
Tl ;

2B B

T &8

TTE #p

22A-11-1. 22B-10-2
228-11-2

Z2A-10-2

21WA-01-1
21C-03-3, 21C-03-4
21WA-02-3

210-02-5
224-11-1
21C-02-4
210-02-2., 220-08-3
21C-04-2

22C-10-2
21WA-03-1

22A-059-1
21C-04-2
21B-02-3
21C-111

21WaA-01-4, 21C-10-3

21C-11-2
21B-02-3
21B-03-4
210-03-5
Z1WA-02-4
Z2h-10-4
Z2A-10-2
22B-11-3
21WA-03-5
21va-04-1
21B-10-1
21WWin.04.72
21B-05-4
21B-02-5
22A-10-1
21C-11-1, 22A-09-3
2I8XA-11-2
2101141
21D-02-2
220-11-4
£2C-10-4

.= IEM
Hs =
NG WE
By Hiz

B+ -

B =g
B ¥
B X

B:n 1%
# =68
Sl %
S AL
& W
A &=
i W

Hits TR
=8 RE
o 5

He —i&

<F

T ERF

TR —t
TR -
FH 15
WA
B A
Bif F%

<
R A
me =
#E A
#H EFH
PH *
Ta5 #

TR ue
EH A

32—

Z1WA-01-3
21WA-03-2
22A-09-4

21C-02-3, 210-02-4
210-02-5

22C-09-1, 22C-10-3
22C-10-4

21C-04-2

21C-10-5

22A-11-2
21WA-04-3
21B-03-5

21C-02-1

21B-03-5

21D-03-1, 22C-10-5
218-01-5

21B-02-5

218-03-1, 218-03-2
22B-09-4

21D-01-1, 21D-02-1
21C-10-5

21B-04-1, 21B-10-1
21C-09-5
21WA-03.5
21WA-D4-1

21D-02-4
21Wa-04-3
21B-03-4, 21B-03-5
224-09-4

210-02-2, 22D-09-3
22D-09-4

22D-11-4

228-10-2
218-04-2, 21D-04-3
21C-08-2
21C-03-4, 22D0-11-3
210-02-2
210-04-1, 22B-11-2
22D-10-4
22A-10-3
22C-10-2



2 OEE
B =
L R
BH 2=

<F>
HE SR

FE =M
FE i
FE =

TR

TH Hig
TH# =R
T# 246
I#H AF
Ml T4
wE
wHF A

BiE ol
W R

S ¥
BE AR
2H EA
EH s
M &

<r>
riF HE

e S
BER H_
FE
A
PR Ex
fE BT

sl @ET

fEal OB
R T
&EH R—
+E &

P

21B-03-5
22C-09-1
22D-08-2
210D-04-2

210-01-1. 21D-01-5
HD-0241
12B-10-5
22A-09-2
22A-10-4

21C-021

21B-01-3

210-04-1

21B-01-3
210dA-03-1
218-03-4

218-03-4., 21B-03-5
Z1WA-03-3
21TA=02-2
228-09-2

220-10-2
210-01-2 . 22D-10-4
218-10-1. 21B-04-1
228-11-2

21WA-01-5
21WA-02-1
21B-01-3

21C-09.1

225-11-4

2C-11-1

22B-11-1

226-10-2

21C-04-2
22EA-03-1
21D-03-1., 22C-10-5
21B-11-3, 21B-11-4
21nA-02-2
21WA-02-3
22C-09.-1, Z2C-10-3
22C-10-4

b BE
i #H
b =

TR

Pl EERE

T T
Pl EH
IS
we e
WE =A

R EE

At BEF

Wl He

L -
G
| i

Bl B’
Al H98
wmE

B BT
E T
L A

<R
e B*E

<3 >
"y &

L -

o0 =
FO T
FE 1EE

HE BEf
BH Rk
i

LN

— 330 —

242C-09-5

218-01-4

21C-10-4, 21D-03-4
220-10-1

22C-09-3, 22C.08-4
21C-01-1

22B-09-3

218014

218-08-1, 21B-10-5
210-04-3

22B-10-4

21C-09-3

21B-02-4, 21B-10-2
22A-11-5
2352A-10-1
22A-114

220-08-2

218-09-5

21C-10-4, 210-03-4
220-10-1

21C-09-4

210-04-4
21Wa-02-2
2TWAD3-1
218-02-2, 21D-01-4
2353A-02-3
21C-01-5

220-1141

21C-01-2

21C-09-3
2353A-01-1
21Wa-03-4, 218-04-3
22B-10-4
21WA-03-1
2352A-11-1
23534-01-3



Wi Efm 21105
mA hR® 21B-09-2

210-03-4. 220-1041
BB BF 21B-09-4

Rl A 21D-03-3

(o - | 21C-09-5 <3

W ME 22A11-4 e B0 21B-11-3. 21B8-11-4

fh4& [EB§  220-09-2 21B-04-2. 21D-04-3

WE EJ 22C-111 210-04-4

ARZE 9 — 21B-10-5 EE Mm—Bl 21C02-1

itH #F 224085 mE i 21WA-03-2

Eis BE 21C02-5 WEH i 220-11-4

REA #¥— 21C09-5 W\ =8, 224.00.2

B/E XS 21B-11-3 mad By 228102

HE OHAE 21B-01-1 wmHF ETF  22B-1141

® 0 22C-09-1 WE #-— 21C-01-1, 21C-04-1

% &7 218-08-2 WH F—  21Wa-04-3, 22B-10-5

B OEEF 220083, 220004 22D-10-3

H oM 21C-08-4 BE £—  22B-103

oW 21B-09-5, 21D-04-4 e B 21WA-03-1

[ s 21B8-09-1 wmEF 21B-11-2

E 27 210-03-5 =N |+ 22B-11-3

MM ®E  21C03-1, 21C-03-2 i ] 22A-09-4

& = 22A-11-3 Hl mHR  21B-02-2, 21D-01-4

[FH #@W 21Cc02-2 &+ 21B8-09-3

FE A 210-.03-3 HNl %% 21C-104, 21D-03-4

FE B3 21D035 220-10-1

.EE %ﬁ 290-11-4 E“l J-.FH 2248-10-2

e - 21C-09-4 HH #Wz 218-02-5

e uE 210-04-2 TE HE=E 21D-02-5

< b < o

tE B®  21D-03-2 ¥ B®.A  Z210-04.3

WE 1% 22C-09-3. 22C-09-4 ER BF 226111

S =t 210034 £ W 22B-10-3

AE % 21WA-03-3, 21D-03-1 EFF f=  22C-104

Bl BT 22A-105 S/ A 22C-10-2

BE I 220-10-2, 22D-11-4 ML W& 21C-02-1

Fis 8q 21C01-4 mip kel 2204104

FiE ®EA 21WA-01.5 W Es 21B-11-1
21WA-02-1, 210-04-1 W #ik  21D-04-5, 22A-10-1
22D-10-4 228-08-1. 220-08-5

Ml f—p 21C-01-4 23534-01-2

G M 21WA-01-4. 21B-10-1 g A 220112

TS & 210-01-1., 210-04-5

218-04-1. Z1C-10-3
21C-10-4., 21C-11-2 21D-02-1

— 33—



FA

Y

will

il

I
WF
e
{5
W
A
e
¥ i
iR
Wi
T
b/
LD
M
A% 3
Mg
U 5
M3
L

Hia
EE
=
A=
ALl

fid

BEE

RITR
il =

LA

=M ZER

=W 1’

= R

AN
5 BW
=& LR

22A-11-1, 22B-10-2

21WA-03-4
21WA-03-5
21WA-04-1
218-04-2
21WA-01-5
21WaA-02-1
21C-04-2
22D-09-4
21C-09-4
220-10-2
218-09-5

21C-02-5. 210-01-3

21WA-011
228-09-4
21C-00-2
218-031

218-03-4, 21B-03-3

21C-09-3
21D-01-2
2353A-02-1
21B-09-2
228-11-3
21C-011-3
22m-10:-1
22C-10-3
21C-04-2
21B-09-2

21B-03-4. 21B-03-5

22B-10-4
22C-08-1
210-01-2

21C02-5. 210-01-3

22B-10-5

21B-09-3. 21B-10-3

220-10-4
220-09-2
22B8-11-1
21C-021
21B-02-5
22D-10-5

=H
ik
A

i
=BE
L b
[Elik

ERE AT

=M

B
=

i -

Fay
RS
FRY
#Ha

L
¥TE
EH

th
Ak

e

e
=

Bx
2455
RET
ur

FH
2
Vi

B
Ead

T4
BT

21D-03-3

228-09-2

22B8-09-2

21WA-01-4
21WA-03-3, 21C-10-3
21C-11-1, 21C-11-2
21B-02-2

22B-09-3

21C-10-4., 21D-03-3
210-03-4, 220101
22D-10-4

22A-09-1

21B-03-2

21C-03-3, 21C-03-4
218-04-2, 210-04-3
210-04-4

21'WA-03-1

21C-01-2

228-10-4

225-11-3

21C-02-5

210012
224-09-4

21D-01-4
21C-10-2, 22A-10-3
21C-04-1

21B-10-2, 22A-11-5
728-08-5

218-11-1

218-04-3

cA
R ¥H

<T>
HA fak
BHA e
WOk
T RE

TR ANE
AT ERT

iy

21B8-09-5

21B-02-5
21D-01-2
22A-11-2
22D-10-5
210014
2100341
21D-03-2



L£Pr>

Ax AEF 21B-01-4

%M homiE 21WA-D1-4. 21C-10-3
21C-11-2

=5 EBE 21D-01-4

o & 21B-03-5

iy WE 21WA-03-4, 21B-04-3

WikF BEF 21C-01-1. 21C-04-1

WF SL7KBEA 228-11-2

T &3] 220-10-5

WwHE A 2Z2B-10-4

WA %th 21WA-01-1

s - 218-09-3

e Bt 228-09-5

I &i— 22B8-10-4

W4 ¥F  22B-10-3

= JIE 218-03-4

W 22A-09-3

W % HC-02-1

WA fad 218-10-2

WA R 22A-09-3

Wi |z 21B-11-1

<d>

7 - 218-10-4

F We 22D-10-3

€3S

W $#u 22D-09-2

BB T 21C-01-2

Wl = 21VWA-02-5

#F

= H
&3

=
i=|

=
==

aft
¥
1

<} >

EH
'+
=H
mE

M
igan

i
a0
1
Ml
i
i 59
SR

— 33—

RE

i
T

fi T

=%
e
EET
s

=i
i

24
=
Bz

H=
it

220-09-2
22A-09-5
22C-11-41
228-09-2
21WA-03-5
21WA-04-1
21C-02-2
210-02-4
21WA-03-1
22A-09-3

2353A-03-3
218-09-4
21WA-03-3., 21C-011
21C-031, 21C-03-2
21WA-01-3
21Wa-02-1

22A-10-2

210-04-4
21WIA-03-5
21WA-04-1
2151A-11-2
21D-02-4

21D-01-5

21C-04-2

21C-02-5. 21D-D1-3
21C-04-2

21C-01-4, 21C-01-5
2352A-08-3



FEFR5 (RA)

Brown, Jahn Colin

Chaircungdua, Arthit

Choung, Se Young

Chung, Moon-Koo
Gocke, E.
Green. C.E

Han, Hyung-Mee
Han, Sang-Saop
Hirabayasi, ¥
Inoue, T

Jana, M.R

Jung, Ki Kyung
Kaneko, T.
Kang, Seog Youn
Kanno, J.
Kavlock, R.J.
Kawasaki, ¥
Kim, Jun Gyou
Kirmn, Hyo Jung
Kim, Jooil

21B8-01-2
220-09-3
21C-03-5
22B-11-4
220-11-5
2352A-09-4
21C-04-3
2353A-03-2
22B-11-4
22D-11-5
21B-10-4
21B-10-4
2TWA-02-1
228-11-4
218-10-4
228-11-4
218-10-4
2151A-10-1
21B-10-4
21C-03-5
21C-03-5
HC-03-5

Km, Seung Hee
Kim, Tae Gyun
Kim, Tae Wan
Kodama, Y.
Kurchawa, ¥
Lee, ¥ oung-Mi
Matushima, ¥
hu, Lee Byung
Mebert, D.W
Park, Mijung
Philpot, R.M
Sarkar, S

Sea, Kyung Won
Shim, Hes-0Ok
Shin, Ho-Chul

Tennant, Raymond W,

Tyson, A
Uchida, O
Urrsernura, T
Yoon, Bl

Sad —

22B-11-4
22B-11-4
21C-03-5
218-10-4
218-10-4
220-11-53
21B-10-4
21C-101
£2LA-03-2
21C-03-5
22LA-04-1
21WA-03-1
21C-03-5
22D-11-5
220-11-3
21C-10-1
21C-04-3
216-10-4
21B-10-4
21B-10-4



Er—%

LU EUE ¥
g —K 22LA-04-1
s B— 22LA-03-2
HEiEE
A 22EA-031
= W
B 38R FRIE®E
VLT ERIAHE
Ll L
#FL = 2151A-09-1~11-2
FH HIE 2382A-08-1~11-2
FiR EE 2352A-09-1~11-2
HE Wi Baitie
Closing Remarks
M =i 2353A-01-1~01-2
Al - 2151A-08-1~-11-2
O =t Opening Remarks
2353A-01-3—-02-1
4 2353A-02-2~-03-3
BH #x 2353A-01-3~02-1
HE —EF 2353A-02-2—03-3
R R 2353A8-01-1~1-2
BailiE
Closing Remarks
D=0%awT
HE 21WA-01-1~01-5
miE e Z1WA-01-1~01-5
HE & 21WA-02.1~02-5
B W 21WA-02-1~02-5
FRMA I Z1WAD3-1~03-4

Al
L
L]

HHE
&
it S

—REiRE

Gk
S
FH
s
it
(=]
x5
i
V2
ik
hngs
i
.k
)

B EINEES

A
R
=
#H
i
BRE
ik

pa ]
e s
RIE
e
Eip
=
e ift
IEH
=

Bk
Sk
23]
n¥k
H*
e
Eit

b-d
£
L
il

g
Bt
!._
i#ia
¥
i

W

21WA-03-1~03-4
21WA-03-5~04-3
2 1WA-03-5—~04-3

218-01-1~02-1
21C-01-1~02-1
225-08-1~09-5
22A-10-1~10-5
22A-10-1~10-5
22C10-2~11-1
22D-11-1~11-5
21C-02-2~03-2
21B-01-1~—=02-1
21C-01-1~-02-1
220-11-1~11-5
210-01-1~01-4
210-03-3~04-1
22A-09-1~09-5
21B-10-5~11-5
220-10-1~10-5
21B-10-5~11-5
210-01-1~01-4
210-03-3~04-1
21B8-02-2~02-5
220-09-1~-00-5
21C-09-1~09-5
218-09-1~09-5
21D0-02-4~-03-2
22C-09-1~~10-1
21B-02-2~02-5
21D-024~-03-2
21D-04-2~04-5
22B-09-1~09-5



PR Wk
R EEE
e
WA M
B H—ED
Fis WE
iy
BE -
BmE
M

2 M
wm
wE An
Bt =

22A-11-1~11-5
21C-03-3~04-3
228-09-1~09-5
21B-03-1-03-4
210-01-5~02-3
21B-08-1~-09-5
21C-10-1--11-2
21C-02-2~03-2
22C-08-1~10-1
218-02-1~03-4
228-11-1~11-4
21B-03-5~04-3
218-10-1~10-9
228-11-1~11-5

=i

e

W I

(&

WF
L
Hi

o
=

=+
|

i
EH
&9
2l
Al

336 —

P
E=
Uik

Fah
HEE
=3
B
i
EBA

22D-09-1—00-5
218-03-5~04-3
228-11-1~11-4
220-10-1~10-5
228-10-1~10-3
21C-03-3~04-3
228-10-1~10-3
22C-10-2~11-1
210-04-2~04-5
Z1B-10-1~10-4
21C-08-1~08-5
210-01-5~—02-3
21C-10-1~11-2



BHEEt 5L UEGES

he{ERE T
TAOQINFA NI Z—
Flhidz s

A+ UY-F

I—4 —1bif

=Y

SRl 4 & —FLat+LBEXH
AEFERNETSR

PRI
FOANAKETE

¥R kERE

R E
(LEfEEEHTEN
BRI ) ZERSER

WD TR

FUE-IL

DL URANT - FTUT A uh
e O s sl B e |
MEH—NE

123 3 = | kg

FLets

EFXNE

Hirpkl)=

EHAWE

WER

M EFfE

AZARDDA o E—Fp LN
FEErETH

EElE

vER

B—LEER

B —WE

E—a A T4 b—THEFR
AERE

AHENE

AEERTE
L B et
ERERTE

O E

Lo ¥ N

W hS

= ER 2

' 5 1)

A
FEFHIEE
WE
W |-
T—HT
REER
=R
HEEFIEERRTRTR
BES I AL
HERGH -5 —
HEWE
BEFe=IL2Z - 1J/{—
HEREILSE
BEA/ AP vt 1Bt 59—
HaEA— U H—o A A
B¥i4+— FEHs
BExoi =
AT IR -7
N TSR
NUTADESA7H4 LA
ok
FrAY-HE
APLNLTF  FuwFTiig s
WRERITH
BEtMAFA AT w iR
“wFEAPR - FUFA e LeE L
=
JCRERIE
deiE.8
LEEHNRE
EE LSRN
EAM T S
AF 4 FH=EZ
o0 | PR
HHWNE
W2 PR EE
EENE
i b,
O0—3F - F=S5nO0-5—
(50 #NE)
(F6% 11 5 6 5 15 BRE)



il 1AL

HIMEAERCH himac CF I5R

O—F 01 vy a4 a5

CEWMETFa— Tt

ETOO-FEMELEH T LT

CRISPRRE E88Cm  RYHER Y 720000 30 SR Fa—Th
11 pm TR R E

>R

1 0= vr« O RN ER ERNRICE &35
OUE IO —SEME C(EEE E
OF v —ACFa—-TEFLLTEERCEOEE T,
QEEZNICLSEROLENSDESE A

2 B EEn (oEasE)

3 NSRRI LN ETOO—SER IS T A CL T8tk
(ZOARBHE, IEWE 7O0HFC134a B/

4 BWuRE
OEIRMOMR- el —h
@A 05— T — (62
O A EDBIER AT —

EREZGIRNL L RT3 SN & Bate i B R it

r B U TR i AERe= R TSR |

BOTHR&RNER] 0 LT nae



Fuji Biomedix

EFNDURIEE - - -

WEHRBOERSIE,
R vasLvTEd?

RN —EBEICE 510 BHEFE

EELAENTE RS h A, DT SERENZ LD
e, SEME (L, 7 AALL) OEER - BRMOREERE

ok D PEE AR L T

o By
myoo

§ B B Bypi Wil iiddgaans

¥ TERLLLE]
BRI .

W BB 5 R SS | AR E T

FROFAMROT s —LET, Bo0ECHRHICHTAEFELEIETIVELEEET.
I e B A AXTY TR

MR SRR
ISR EREREN MR ET 10221 T 408-0044
phone  (0551) 36-2455  fav (0551) 36-3B95

&3t MR R - TH 1-25 phone ((H85) 43-3411  far (D485) 43.3722
SRR AR EN S 4415 29 L0 K 6F phowe (06) 6396-2732  fax (06) 63962745




F"

::;jhﬁu&.{}ﬁ{ j‘j’ Li{,{ Dr. Andrew Parkinson, CEQ)

in vitro A E

ErF=Z20V—L4L

.
- . ﬁ ﬂ
.

oy Z— @LIMFIvuv—L

$\ { (=N F

QL IS8T F 7w

T
F
i
4
5

= U @RIy T — A

<
BN g 7R 7
g Y O @UTHLaY Tl ALY Fauk

| F=NF. WM
Q@R+ - -

Bh, E=FiL, 9% -5 %
@F | oo — L P50 Hifk

o 48 A R 7 O O e s 1= ﬁlﬁﬁﬁ OLP nonGLP)
WM O® B fEM ORIz

1§ i R ] i ol e ®F | & o—Lpison Bk
HMEnRBOREOHE: | 97 7T APIS0RS

J) @UTHEL sy Fathd N
@TOEIRRIZ L ET

./ 7 v oHEGOERA T T

OHAEERETREEINE=STL

A48 72208148 HEMEBEEMFTEHSLY2-2-1
SubET=990= 46BF
TEL{045)224-3713 FAXL(D4B)E224-3737 st smoandclBSERE-GRAE.



PREYBEEHILLE S

B/ 137y e 1% )=

JAPAN BIOASSAY
RESEARCH CENTER

JAPAN INDUBSTRIAL SAFETY & HEALTH ASSOCIATION

X858 58

TItRBAT
W BAFLER % DIAEERER
w BOSHRR W SRR SRR
W EREEER W WMEPERFEEHR
¥ EEFMMEE X SRERRE4RAERS
w HEMEBFMEB o WIRIEER

Thollkicko T, BBTHERCECET,

Fp SR g EhE =B AL RS
BESRAF T v A AR5 —
TZ57-0015 FhE)|| P H F R 2445 B b
TEL 0463-82-3911
FAX 0463-82-3919




ERm - RE - (EFmOREMHERD S
L N—T T4 /T ET
EOVIE/ (=~ =2y TE#HHRT D

COVANCE

THE DEVELOPMENT SERVICES COMPANY

& COVANCETI:, BtEL —a BH -1 - 45 CHHEE —oEn
. FRNFNTetER. BERFEE. B~ OREEE L S OB
FRRLTEYVET

& COVANCEMR¥@ 2. B - 724U H- EUDGLPIES T 1. (1509001 BigE)
. BRACMIIENREAHRERLERL - &HN0CROTY

@ COVANCEIZ, TAUN(Z4TR) - EYR KV MBTH sd: L. TEESE
MEEEIE SRR T=THEET, FAUA-EUTOHER - EHCEE B
R DCOVANCES A EMO - =L T D HBE T au.

& COVANCEM , E2+HEMA S 71 -1 TOAMBR Ts+Bg -0
HFIMCROTY, 7. BEMEMOLOI, F=LINDEEORZT74+—280
UEhTLvE

@& COVANCEIZH, HEOEES L ¥R A—A-N-—T I BIEAT 31,
WP F— LR ET

d—"S72A 12 BEEH
A="TPUA SHRSPU—X vl
T103-0027 EREEPREBFE 2-15-3
Fled ZE LBFE oF

Tel: 03-3242-7561 Fax: 03-3242-7586

A—T 7> FEIFH-Z BB I—= ¥ A—HI b )iE. Covance Inc.OIEBEEM T 7.




OWako

@ALTS I A —EICED, BEEEAERE. SR/ELTE
5 x10°CFU/ID0m] & THRETTRE,
@ 1LSD I:I?I'w:?il;dt NAFrud FICHRTES, U EEY.

B B ET

B EAS =l A R

% T E- g/
llﬂiﬁﬁﬂ}ﬂ
R T
|
% mm oo MO8 165/ 7!
)
E (_Fllter EEL-UAZSEERE
]
[ Fliter&DOL-UAFTSHOME - #i05  *L 23 SWa S L TOR™
i ] HARECALEDS, AR, B
% Check StickEESHE - #¥i0# EFCLEMLsELET,
@ BFzvd ATv S 0OEHE
Wi W= Lp O R
4 B B . S—
— {} CETE s (YDA —
Ball & H | F] o | FroFdFui
5 | R ' FERE 2 M Irv—
A A T o
e . 3, <l
[] B (7 o131 [ AT 4, #isEs
T

HI3 L4 brld A S M LTS RRET 2 4T RALIE Bl

e RN RN T R A R L A

L [ ) =gt

mﬁﬁm Iﬁﬁ -t ::r*.t QU—J;;’;!TL 020-052-099  TU-TredA  0120-052-806

) A ek TNt el DGR TEE  fax (OR300 1 5O5S
1t = WS008 KR AT R AN ST HIETS E-mil : Ibehem e wako-chem, co. g
:h.- ES : T I0GO0LS RS REDCRENNTISRM wga, wgcePmM el03EIT0E133 e 00 (314256508

LEL - g : Seeww, wako-chem, co, jo E-mail : lnbchem-lecii@ wako-chem. co. jp




SEHILAA A BEUNTAMAAN Y YA o — e T — 7

..JJ.rr.f.-knu.J.r ~
== Aerer) _ 9984 -OSE(E0)IXYY  FBFE-|99E(E0)TaL
T ° § 3 (M1 — MREEHIEEEVAST- RV SEErEED VEYHES@EE (000014 WHAES
- - - 2906-29(BrL0)XYd ESES-E9(BrL0)TEL
= 2 =T = e SSSliEEOEEMHNNE Zsooeast ® %
< Ty
7 FIBsE % SITIH
RS - YLl

¥
¥




EERHRRAROTF IRV =Y - N—bkF—-ELT

&9

FEREREEBESNICRRFEBLET

|IEEE (GLP) — i LR TR ST R
L %ﬂiﬂ!ﬂﬂu TR b BT A RANNLER =7
Fzley b "EHREETIL
» — T ABE.-BHA
L e & L) et o 71 ] In wives In vitra
o St E SR EEDME L LHEB - BEABRESOER - BE
e RMEER - M THPK/ES R AR L HPLC A S LC-MS/MSE T)
s TEEER T MFRLEE P REES
* REELERE G m AL RS

| R R (MFE) TwiDIEITE-2915

@A
WRIBREFHAR .00

=¥

S kU= () R(0133)64-5633

chiE R WL
SN REND L A
AmEENT SO EHFART i S
RS ERTEEE, 0 "
=BG EE T - SR EST -5 WHEN

fr s, EMEC ELOREREWET SO, R L e e
EENTE I THENTF-VERMT LI L0TIRT,

[REEMOAE]

HEENE. ERERE. WEL OO RRE 0T,
FUAELRS Y EAVT TEOEREGL PRDL
L ORRLET,

- O R L

S S R LR

& £ R TR

(Wi, W. ME. B PER BE, A%

o —MEEIE (. BRE EENEHN)

. REEEN

» 05 0 A M T R . DR

(HERERENATLOER
1-Y IR U=EN—7A—FBaYE1-2 3

FLIZLD, SEENECETDEDEEES DO

WREEESHCSELET.

SRR
2000F1BRELF=E

r=11 rITI ! i

nan A RERSHEH

Lo Sl bl

E-ruail | gng e et o e
LIHL © hitp Y ewes imat o sl




SafePharm&EATAT7H —ERAD12FEE#BZS
allignce PR EHIT-ESELRBESIMEFAMIC
ZHREF =L,
& ] T BRI SafePharm Laboratories [ o4<gs{T Ml
oL, BT R T OB T L
& i3 i~ b SafePharm &M U, EPA(TSCA)~BRACF ML T @

IR Rt o e fl T e B
U R e i R MR R DR R (T

‘ W g — : =777 -LIHINI—-X
g e 0 B 5 o) ) S ‘® T 189718
FI0G-00FF WHERESLFE Bl Tlarg 16-1 fi—tr nais -ERNRAN FR208

TEL (DX 3E&E6-0% 0 & FAx (01)3886-3 5t H - W B O101.200F5%
E-mait:medusa ity veh ng, o

NG ca-
#ULVARZERR

P
&

o HE AR - F A

demE A HEERS €3

TOO01-0015 SMMIEEHE S84 T 5108
_'I.T'J_D] 1-T47-2811#0 FAXKO11-T47-2534




‘(‘WE ‘M

5 ("':5!?#..:#..-# FHRE —

{ B¥asHLT—il3.

Corporats Hasdgeariers, LIK

Ireermak Revmarch Itarnabova Limaad
Taluphara: «44 (3} 1875 £14545

Fac &4 00} 1B75 14555

Bmak: meeresk_resmarchifisgsgroup com
Webaite wyew imvarssh-ramsarch.com
lapmn

Talacdoma: +&1 1 5434 SE5A

Fax: +8H 3 5434 4514

LA (East const)

Teiephone =1 TG 424 Ta5:
Fae # | 703 B34 THSI

USA [West coast)
Talaphana' +1 415 $31 4450
Far ¢ | 415 401 §444

BEL S/ ATERSEE~ORARE
EREAREY-CAEBRLETY,

AR —EROBAICER TN
L ARHRORRICHAPDER
CHRRANTEYETD.

TREFFLAZEIESE TSV,

Inveresk Research is defighted to be
participating in the Japaness Society of
Toxicology 26™ Annual Meeting,

Mr Colin Brown, Head of General and
Acute Toxicology at our UK keadouariers
will be sccomparied by Mr Takashi
Yarneda and Ms Man Mochizobi
represenialives from our fapanese agents
CRC Reseasch Institute,

They will b very pleased to discuss youwr
develapment plans amd reguisements for
oufsaurcing. A lmeeresk Research, we
have experence and expertise in afl
aspects of drug deselopment inctuding :
Tawicalogy

Mammalian Metabolism

Clinkeal Trials

Regulatary Comsultancy

Rinanalysis

Stability Studies

Feate vitil our exhibition boath for
further discussions.

Inveresk Research



# EEEIEI:!& F¥0D0-FEPHFE EER
- I b
- L EEAT AR IR PR RN F 0 T

RITHRR .
BT

gel0aZ MmN 12886 TH
TEL & 1-708-3233

(B) FA43-—E
0600033 e ik 3 &1 S TH 504

TELO11-240-4341 (4]



AELl-ETTR-R0X WA TEL-EITW-UT L L3Ry
b ..___,.-:_.,,...,. LEFT -_: Tig __ ......ﬂ_ o i

ki s ¥ - F1 |

an.—..I_. ; I—H\_I #.ﬂ.um.ﬁ m

o= LAf fo T T B B JE B4GH
P COESTEETIE—AN-FF
EE A

m.t:__iw__:ab 2.10)

"EE #..nn

Euﬁ.tmm Ea&&

JUBAUSSESSY [BJILD-UDN [EUOIEWSIL|

NN




AstraZeneca Central Toxicology Laboratory (85 CTL)

CTLORERSESE
SRS R N | i -, | NPT
P e AR TR i iAslrafensca  Ce I.l.:i ll--l-":l 2y
i B s I / : |'||.. :_'";.'I'..
%= bk g e B AL R el T

I

!H

O
=q
F

b bl ettt Lt 1 T St o etk et e
CTIAL Bl R o Ay oA
] .:I _I:'_ i
) 11— 1w |

] LOECTL & ol U T #E 8 00 Bk SR B Al
o g R |‘-TJ.EU'.|}|||]':&.E{"”'E‘_'-;'IJE e e
CTLIE dett s H b FEEl ARl — 1§ G o EE i

S e R i W |
CTLE BRI R B UL BRI S
iy e e

S & 1 7 I

CTLIA R B Ry o -8
)

. y A
P A I 5 o

B LAk 25 iR

l:'l.ll-l_ ] 1!!', {7 3 I Sk B Py B 111.{. .77 1 o
Mg = £ MiE

RRUCH B O TRHME  WUELE sk

Bk TP b CF AR S A o = L T

AstraZeneca =

Wil AERE R fERLCFE NSrERE W
1
r

. A .
Rl UTL
Astradenccn Central Toxicelogy Laboraory |
o OLEALS-TTES  Fan 19-309- 2750 . s he: b nae.

vatraZencea  Central Toxico|oey Loborory 9 [3

Husmess vk ML

—
-
-
=
L
—
-t
=
B
-
<
¥ )
QL
&
-
L
¥ 9

e wdIIG25-51453  Fax: +84i00 |625-5173
Comail 1L BUSIMESS, DE Y& T S ENEDC A LN




