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EER[ELEFHEOA~ONFEER LZBEHEL T :
EomEFRoH D H

B, gAkvES’, (FENE”
VRO K BB ERTRR . TR KR

(i)

EhRizBrsESBE, AMHEBROERY., RERICHBRSTRERD L
WEMERMET O EDOLOTHEL2BZIDE, EbEBE7r—va#F
2574 ZA(PR), FFEOFRF4VA(TR) N5 A—FERDS T EPEMNY
ARET S LSRR OBMTH->THESKL, EFCEHATheils
ORI, 252" BhimhRERBELEY. REMLOME" IZMT B
BEHESEINSI EinLo TIRUH THRICBTSEY, BENEHMITSL5
OFEHETNEE 2D BS. JhR. R (ED. BIER) CHEMRT S b’
RO B 2EDRTEBTHIHLOOREHNHBTHS 0, THIZKR
TELSDHOELT(HEESE) MPMEEBLZRALS L NSFIHICBEL TS,

TE, EESOMBEREMAKESEMLEIS>ELTWS, Thbb,
combinatorial chemistry (CC) @R BIZ LD RE < OESH EEEM TED, &
PoBit 2ERE oL STEMIRFYOHEOEN (LS WMEMRE MO 2
SV —Z VBT 2T 9 7L LD &S highthroughput screening (HTS)
oEEMERkOMELEEDLIIMES-TETNS,

PDEOHROLOET, EESMBICBNT, ERioBi2s EWmEE =50 -
T+ 5 BBV BRI L2THA S, DTk~ 5M4s0h ERicE I+
AFICBNT, CO0FEEOMCRREBL TELEEREAEDEER (PBPK
model) DREELABRIZAE L, ZOETIHOELS. BRHFAIZLTR, £2
+—-rOHendrickxi¥t (UC Davis) Ot b BB I =0,

[1] $R¥MN 77— TIFXFL 9 AOFZE'?

B ol RN, E¥MNE £S5 A— 4 S PEBPK model®@ Fikic £
LWTHEE LA TOEDBMEESRBE T A5FRERLE. B "2UT5 2208
B KR TWAEEMHEORRIIENEERO LR EERT S LI0DEMD,

BWMOERNIEEZ SRTAABENS A—-FTHEYUT A (CL) EBHE
VA RO O ERPDER S EREMTERICL > TREENTNS, &
LMt ERER 4 TERIHTHEL. THhoofiodE+HEEAREOT O
ARy PRMBEEZAVTE FTORABEEZTFMT S, WOOSHMRIZKS
<animal scale-up®FiEREF<ASHNEH, #< oM s THS, —
H. @RI LD IS AL BERE N vitrolBEL AL TREL, #E
Lailb, ESICREELANOENBEZBETAT Jo—Fid. £ - HE
Wi EkMoTi S hoEmORGE 2 S0AMERS. BaE T 5ENOENE
BABLEITERETRT L E&2AMRICT S,



B, BIERO BEAindex THS M hilBE T @M (AUC) . R M bl 1
(Cos) 2FXMIBMELNIA—F, £2HBIIFI A ARELLTHAMINTY
SYAEBHEMR TS AL M ENS, RTOESHFRI VT AR
&ML T OMEEiCanimal scale-up@FHETE FTOMZE TR 51440
REE LFTua, LHALIFRMZ VTS ARMEEOREVW I LA SNTE
V. animal scale-upEEOBAICIIRENS S, COLSZBETYH. InvitroT
DERMT—%, LEMERICNT 2T -4, BRSO T-FHIEMIZHFS N,
FRoEERREENAT A—FLEETHRSE, invivoTOEDEBELHS
BEEHWICTAT S LMeRRIcRTEE.

in vitro
fBHER HERY
ALk MMhES -}
9000 g £ ik mmEBESL L
S REIFmEa i &
Boh&A5 =17
Ko (W) MmehFE SRR (f.)
Ve.. (nmol/min/mg - protein) M EEaMaR (1)

CLiws (mf/min/ng » protein)

BEORINE, ML s
ERLTHBLY S~
Ko (2l

Voui (nmol/min/g » liver)
CLini(mf/min/g - liver)

g
1 % i o4 1k

-

L

ST s —2 %R TF 4 F R
#hR2VTSANRGAM

in vivo
{8 L~ T 0D 3 A W D S
Mk s Lot ENBREREO TN

E1 InvitroF—#H5invivo., & LA TOESEBEE THT S HILR



(2] Invitro (M8, FNH2x5) TORM., &, EEMMEEST—»
M&in vivoCORMI TS A0TM,. HEERD T8
2-1) 2 UT 5 ADMRE

InvivoD iFRIC B 12X WL EH ORMEHERT FA—% (FEE2Y
FIA:ClLnt) 2FRTE L %2BMELTin vitroT O R = #lE 3
HHE,. TELEERNERFICEWERNEST A LN ETH A,
AT B ENRMEEIC L2D0THEBE, FYUT5 A (CL) i
WEAELUTFT 222 (Clint), FFm#Rk (Q) BLUMPRESSE (f,). kM
Wit Xic ko TER IS, FHitH® (E). F7A1SEVF 4 (F) & 70
TEEHITILGEY R EEEFNEESICLAMABBETE S, REORED S b,
EkRizBARRINICE S L. dispersion modelZ2H 15 Z Al X 0. in vitro®
(microsome® Fta /=25 D Sin vivoTOFSM I I T o XA EFRTES - &
A SshizEzhTVS,
-2 EFEBHARARIVT S ATFHMOEN

i 4 BPASOA M ST 22 OB RIGIE DWW T, EckE Rz Yov—LER
LA BRO X MRERLIZ, invitroDCLntEWH LA, —F. 4YHEHO
HREYE BT 2 RN 5. dispersion modeliz L =4t Tin vivo®CLint
#*BHL. mEEERLEE2), hviveDB{ESHOmp#E, R, €
MO R drecoveryd DNCLIntE W T 3iIcY - T, AR TORMIRELCZ N
EVWSREBLY. HRAOHMITMRMGTH, SMREICLLSL0IEEDD &
ZfTof. MEOHAABLEAOHOMFS0%, ELELAOLOPRT0% %R
TEVIREO-EHNESHA. F—ROBREEL TR, KBOBEEKEDE,,
iR ST LA ORI Bt #s. BEatESAEVWC Stk Bin vive
DCLint @i/ JEME, AF #EA~ O influx 3 2 LI FFEEYD S Oeffluxic fEE#E A
MELTWhEZ EIzkSin vive@CLINtO@ A Ml H S i@/ Bl EAEZ S
na,

1 1 comsspondasnce

{1} alprazoam; (2) diazepam; (3] dofetide; (4] imipramine;
15) lidocaine; (8) loxtiding, [7) c-hydroxymetoprolo!;

(8] O-demethyimatoprolol; (3) hydrmormad i b
(10) prbydroaymendlading; (11) phanacetin; E12] quinidine;
{13] 1. 3-dmathyluric acid + 1-mathybanthing;
511] J-mathylxanthing; (1 5) tolbutamida; {16) norverapamil
Reloem); (17) D-617 (R-form); (18] D-708 (R-larm);

{19} norverapami (S-lorm); (20) D-817 (S-farm];

(21} 0-703 (S-form); (22) G-hydeogywarfarin {R-torm);

23] T-hydrowywarasdn (R-farm); (24) 6-mydronswartarin
S-tarm), (25) T-hydroxywartana [S-lom); (28) asemice;
27} S-raphenytoin; (28) fantanyt; (29} tiazolam;

30} lansoprazole; (31) mphacaine; (32) chiorzoxazone

CLint, i wive (mL'men'g Svar)

o —r — — i

0001 0 . o 1 10 100
CLint, in wifro [mliming fear)

M2 wEihiiE: nBHL~in vivadt tin vitro®CLint 0 Ha#



. GRERAERESLTHMRPOYMISIZDONT, v k. 12, BEU
EROFFI SOV —LERLTRMKRET W, VERBAHOEREEEE X
Li-Ag#f: £ D@ S HO AUCBEUNI A7 AT T EY 74 ETMLUIRAR.
MM EREOBRS T HREME - IZIF BT 2RMNECHE (K3).

1000 11

E 10 =
=¥ F=)

11 s
E_ i E [}
T 001 b
5 0.001 - @
< g.0001 v - [T . .

0.1 1 10 100 0.1 1 10 100

Dose (pmolkg) Dose (pmolkg)

3 YM796MAUCE LA 7 A1 3 EUF 1 Din vitroll 85 s O T
WSk, AR, 8 bR, S8 TR

2-3) MMM EERO T8

FEPEB- B S ERMBEERIC DV TS, invitolB THoNS/AT A—
& %% &7 PBPK modeliz % F0Tin vivoTOH EIFMEZERMIZFRTLI &
MAETHS, CHPSEOHSHEECL I<HEERIZOWTI, invitrofUH it
WL DAEEN (K) #20HL, ERSLUHESENOEANELEET S L
kh, BROMG MESEEFRT S LM TEE, —4, HERHONHIH
- 3E#E & 5 T & 10 & Amechanism-based inhibition@ & 213, [
EBLUBRLIOT L1 rFan—g JRMET LS in vitrolBRETT .,
BN AE/S A—& EMEOtumover rate/z EEMWT, invivoTOMEE
AEFMTS, EEREE L TMEIZESEY )T U2 E5-FUEDOHEERIZD
VBT, 5-FU @R s % T & Sdihvdropyrimidine dehydrogenase (DPD) @3
BEAREBLnvioRBRBROBRNS, VU T OMRICEDDPDA &
L. Fhic - T5-FUDMPMEN LE< ERT AT &AFRMENE (R4).

EHRIOPDR (nmol/g liver) M S5-FURE (pM)

0.25
: 2 fem sy b 8

0.2} 5 i ETEHO Rt el
0.15 | '; ol FEERUBRES
01l L FHT-AmEgS 1} ;

e I P 7 :
0.05 - i, 0.5 :

-2 -1 0 1 2 3 4 5 -2 -1 0 1 2 3 4 5
Days Days

@4 YT OIS SEERDPDRE & il 5-FU B HE &L 3l
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[3] MM, RbEROoTFH: FoAR—F—omE"2

. BRI~ OMNEE - AREOWME 2 mike A SID AR, B, B
PR TSI &SICEVMBET 2 RERRETHS, kM bh S, wERM
AW D A A E & THEIRLA 70 S TR GURERE AR % v L /= Hedtd@ /2 i o g L Ti.
flixDORBREMNTE OMENRINAHE, Z2<OEERKOHERADES
froffafkditick 2 Z LA EBAE ., BETHHREER, REEToRELZEHEL
e OHMRMERPTERMEINATVA (H5), BLOWRIN—TT8. Bl
MBEMOEWT == W28, canalicular multispecific organic anion
transporter (cMOAT) @2 O—Z2#Z&{Th, cMOATOXREMSRFE=5H
ETa&EbiE, —MO—KEREBHW2EERID, BRFLO®VLATP binding
cassette (ABC) @i+ H9 o2&, BilO 5 AR—F—HMAENGFHETES &
REEWHSHMILTHS, I, ol 2m2aklEERBEOMb DHHS
MR- THAESOEMMH S, MAE, HMG CoABTHREBEER THE TS
NRAZF - (TRT A e i3, FRTOILA70—)L SREEEEN
BHMb-TWS, COFFEORSETNDE, HEEDS MIkR~ OB,
PARA & AF~OE DAL, FFERM SN hAoffioLThoRRIcHERY
Witk OM ST 2 EABehiczoTVE, TOED, HR0LIVLBEER
MELTHED, KEHDEHH T2 EHORMTHL2FRICH D, FRobh~D
HBERNMET 2 L DBEROBERICRII->TWS., BRI LERE
HHEEMREERETERL. LDstrategicz MBHEARLENZ LA THS, =
Dz e, iF. WEcBH2 F3 AR - F—WRANEMEZhaWMELT. F. W
ShbyoMENEFens, MAE, HEYE. ACERENZE, #lZNh S
HRTHHPEOWRE, TRECEAMEHNTFRZHh288ICH,. Theh
RaP-HEit, RohdE At eI LS EETFI T3, bRk
OEARMEDE=R MBI A ENTELAZTHA D,

s

mrp2 ( cMOAT )

D,

A8 i+

5 FR~OmDALE L FHEFRICMETS 52 AR—F—



[4] EFEBUSHMABEOBEEZERTIERORI""
EhicBiTSEAMEOREE (FIEEDH I . #5K 0 .ER (B2, B
) OMHEIC B SEESICORMAED, FOXREREERTS - LIIEDT
RETHS, EFEE0REREZDHIERGEBRSELT. (1) 58N SHBRIM
thA@WItE. (2) FFCHEAED ((LHMEO R, W), (3) mPEOESHE.
(4) W TOHMEED (REREMBEED. EENSREGIES . (5) LM, Stz
S AMBTOMREESR FERTSEoLMTES, ErcBYSET7r—7aF
FTFATANTA—=FPBONERE. TOXKEIH S LEO FOBE M EEK 2
EERT AN DONTHIREOERNIRETEE, FOlEFICEIVWTRGN
FEFRRT-OOHEEMHT AL BESRSS. A EH0U )
TSAMKEE, BRhA~OB SO 2 X0 WEh s FToy E6m:S 2
ROKEZEMM EIHOERMIETHES., T, PUTFFT A A0KEZEA
AT EIZED, mMFREEN, BESVTFS o AEENEEETELOT, BiEE
DERERSEMAREERE, £k 2B )T5 AV FEENNS O
LE5BOTHELET EE2HETEICED, VL T7FoMERSICIABEED T
My TfEsiz %,

[5] mhBREMELEFTESTHLESI MW
5-1) MEMO S —4 v FAHEE., FRICH288
ChETmhBEEEMRIZLAAUC, Cmax, MRTATK®O NS A—4ELTH
WehT&EE. Likds, S0RSNS2ETHIEE, FREVE#ESTS &
FRETORMAARAEhA2BEE2RETHE, L THPREEEOAUCH
HEE, FERPAEEEOAUCORWEEiBReZ W EMbhE, BERW
BEFEROECLBEIELERO EHMNEAL, COLS5RBEICR. BhHER
DLRIT, F5—F, RO #EA5ERE2HAGDET—F2 LB &
dD, MEREFNICETNT, SHBPTORETO7 7 M NETMT S
EHBEELS,
5-2) mp-HMAOBITICMMOSL2BE. EHRENBETIHSG
M & #HE~ OHA SN U, HoEl~0 6o’ EN g
REMSGELHRE S T~OREMERROBESICEDRES TS BB AT,
mbgsttomMEEAIEL Tohid, & FTOEBS R (DHEMCRB2NS)
T —SheTMTA - ERAMETES, LPLEANS, k-
chakdi, mPE-dRPoad B 58B8,. FSVERIAE <
D{EEWMTHEAINTLA LS. . B MBREICHEETSHEBHRERIC L
DEMAPERS N LEAICR, mrh-RBoMEOREEMEICEORE D
MENFETEMICONT, BEAEHEYNZVWED., ERCBUHA FMNEE
THLHEWHIRRTHD, i, —Ofii20TH, E<ORBTIRINERE N
HLENRENS.
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INTRODUCTION: AN EVOLUTIONARY PERSFECTIVE

Life evolved in a very hostile environment. As the living organisms evolved, the energy for life
was derlved from an oxygenated almosphere by oxidative metabolism. The creation of energy
also produced many potentially lethal reactive oxygen species (ROS) [1). In addition, ROS were
generaled by background nonionizing and ionizing radiation, as well as various chemicals that
interacted with these organisms. Consequently, natural selection of those organisms occurred for
those that acquired varlous defense mechanisms which protected them against the harmful
effects of ROS generated by both oxidative metabolisms and exogenously-induced oxidative
sirags.

Anti-oxidants, free radical-scavaging chemicals, coupled redox cycling biochemical reactions,
intracellular sequestration of various chemical reactions, and DNA repair mechanisms to maintain
the integrity of the geneatic material were acquired by natural salection during evolution. When
multiceliular organisms evolved from the single cell organism, which survived environmental
stresses by adaptive mutations during cell proliferation, a unique gene appeared al the lime when
three additional cellular funclions appeared, namely, growth control by contact inhibition, eell
differentiation and programmed cell death or apoptosis. This gene coded for a membrane-
anchored protein, the connexin, which forms a hexameric hemi-channel, the connaxon. Two
cannexons of conliguous cells unite to form a channel connecting the neighboring cytoplasms [2].
A number of these connexons unite lo form the gap junction.

In addition to the adaptive mechanisms found in the single cell organisms, these gap junclions
provided new adaplive means to cope with oxidative siress, For example, since ions and small
malecular welght molecules could passively flow through the gap junctions of all the coupled
cells, the entire regulatory ions and molecules, as well as antioxidanis, elc., could be equilibrated
Coupled cells could act as “sinks” or "point sources” for Ihose agents which could harm or profect
ihe cells, respectively. In other words, a multicellular organism is not just a collection of individual
cells (as one would characterize a population of bacteria) but it is 3 well-coordinated collection of
socielies of phenotypically different cells, each with unique tissue and organ function, together
with the basic functions of the component cells, such as cell proliferation, differentiation,
apoplosis and Il differentiated, adaplive responses

Both the single cell and multicellular organism developed systems lo cope with the background
levels of ROS generated by oxidative metabolism for energy of Iife and the external environment.
Levels of ROS above these "background” levels called for various adaptive responses.

HEALTH AS THE HOMEOSTATIC INTEGRATION OF EXTRA-, INTRA-, AND INTER-
CELLULAR COMMUNICATION IN MULTICELLULAR ORGANISMS.

From the single, "toti-potent” fertilized egg to the matura multicellular organism, such as the
human which contains about 100 trillion cells (stem, progenitor and terminally-differentiated cefls),
a delicate coordination of the four cellular funclions (proliferation, differentiation, adaplive
responses of differentiated cells, and apoptosis) must be maintained. Three major forms of
communication are integrated: (a) extra-cellular communication via hormones, growth factors,
neurotransmitters, and cytokines occurs when one cell secretes one of these communicating
signals which interacts with another cell over a distance; (b) intra-cellular communication, being
triggered by extra-cellular molecules, must regulate the control of gap junctions (at either the
iranscriptional or posiiransiational levels) and the contral of various signal iransduction
mechanisms within the cell to trigger proliferation, differentiation, adaptive responses or
apoplosis; and (c) gap junctional inter-cellular communication (GJIC) (cell adhesion and cell-
malrix inleractions are considered subforms of inler-cellular communication) [Figure 1],
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Endogenous extra-cellular signals which can Irigger various intra-cellular signal ransducing
mechanisms can either increase or decrease gap junclional intercellular communication between
the cells in a mullicellular organisms. Growth, wound healing, tissue repair, pattern formation or
lissue differentiation, programmed cell death and adaptive responses of tissues occur when
either there is an down- or up-regulation of gap junction function [3].

ROLE OF DISRUPTED GAP JUNCTIONAL INTERCELLULAR COMMUNICATION IN
CARCINOGENESIS

Carcinogenesis is well documented in both experimental animal studies and from epidemiological
studies 1o be a multi-stage, mulli-mechanism process. Il has been described as a "slem cell
disease”, a "disease of differenlialion” or as “oncogeny as pariially blocked ontogeny” [4].
Basically, cancer is a problem of dysfunctional homeostatic conlrol. Since gap junctional
infercellular communication has been linked as the biclogical process designed lo mediate
homeostatic control of cell proliferation, cell proliferation, apoplosis and adaplive responses of
differentiated cells, one could speculate that cancer cells mus! have dysfunctional GJIC. It was
first hypothesized by Loewenstein [5] thal the transformation of a normal cell lo a cancer cell musi
involve that down requlation of GJIC,

This hypothesis has been further detailed, Starting from the observation that all cancer cells are
characterized by the inabllity lo "contact-inhibit” and to terminally differentiate, and that a tumor
consisls of a clonal-derived group of cells, a senes of cancer theories have been integraled by
the hypothesis that gap junctional intercellular communication s the “comman facal point” of all
Ihese hypotheses [6].

The initiation/promotion/progression hypothesis (multi-stage, multi-mechanism hypothesis) can
be inlegrated with the stem cell theory, the oncogeneltumor suppressor gene theory, and the
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mutalion/epigenelic thearies of carcinogenesis. When a single stem cell, which can be defined
as a cell capable of bolh symmelrical or asymmedrical cell division, is exposed lo a physical or
chemical agent thal can stably block its ability to terminally differentiate, apoptosis but not to
profiferate. the cell is considerad “initiated”, If one of the critical genes (either a protlo-oncogansa
or a tumor suppressor gene thal regulated differentiation or apoptosis) s mutated or stably
altered transcriptionally, then the cell is shifted from dividing asymmetrically lo one thal can
divide symmetrically. Thal is, a slem cell is one that can no longer produce a terminally-
differentialed daughter but one that can proliferate lo form twe non-terminally-differentiated
“initiated” cells. Initiation appears lo be a mutagenic process. However, if the initiated cell is
still capable of being conlacl-inhibited by GJIC, it does not grow. If contact inhibition is down
requlated by growth faclors or exogenous chemicals called tumor promeoters, then this initiated
cell can escape contact inhibilion and expand. Since these cells do not lerminally differentiate or
apoptose, they accumuiate into a focus of dysfunctional but not yet malignant cells, such as an
enzyme altered focus in the liver, a polyp in colon, a nodule in the breast or a papilloma in the
skin (the promotion phasa). The promotion phase, and the lumor promoters, are viewed as a
mitogenic process and as mitogens, respectively. As long as the promolers are present, the
clone of inlliated cells ean expand. During the expansion of the iniliated cell, additional genetic
alteralions can occur (more mutations). When all of changes needad {o allow the inifiated cell to
escape the dependance on exogenous promoters, it is said o have been converted to the
progression phase. The promotion phase is an interruptible or reversible process, whereas the
prograssion phase seems fo be an irreversible one [Figure 2],
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[Figure 2]

A number of experimental observations suggests that gap junctions, when down regulated,
coniribute to the late states of carcinogenesis, namely, reversibly during the lumor promotion
process and irrevarsibly during the normal progression phase, All normal cells, except stem
cells and normal free-standing celis such as red blood cells and neutrophils, express gap
junctions; celis derived from lumor cells have dysfunction hamologous or heterologous GJIC; all
lumor promolers reversibly down regulate GJIC, growth factors and tumor-promoting hormones
and cylokines down regulate GJIC; anti-tumor-promoling chemicals, such as refinoids,
carolenoids, and green lea components, up-regulate GJC and block the tumor promaotion phase;
anti-oncogene drugs, such as lovastatin, reverse the down-regulation of GJIC by the RAS
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ancogene; iransfeclion of various connexin genes into GJIC-deficient calls restores GJIC, growth
cantrol and suppressor tumor growth; the anti-sense connexin 43 gene, transfected into normal
cells, causes them lo behave as tumer cells: and the connexind2 knockout mouse is susceptible
lo liver lumors after exposure to liver initiators [6,7].

EVIDENCE OF THE OXIDATIVE STRESS-INDUCED EPIGENETIC NATURE OF DISRUPTED
GAP JUNCTIONAL COMMUNICATION IN THE TUMOR PROMOTION PHASE OF
CARCINOGENESIS.

While there is no doubt of the role of mulations in cancer formation, carcinogenesis is more
than mutagenesis [B]. Mutagenesis is the qualitative ar quantitative alteration in the
genetic information of a cell. Epigenetic or non-genotoxic agents alter the expression of
the genetic information at the transcriptional, translational or posttranslational levels.
Tumaor promaolers or tumor promoting conditions, such as cell death, call removal, are epigenatic
In nalure because they can stimulate cell proliferation or block apoptosis by their non-genotoxic

mechanisms of action. To date, all tumor promoters that have been lested [8] can reversibly
modulate GJIC.

While many tumor promoters appear lo generate ROS, it is assumed that these ROS damage
genamic DNA to cause mulations. However, because (a) the tumor promotion Process is
reversible, mulagenesis is highly unlikely to be responsible for the mitogenic nature of the
promolion phase, (b} classic tumor promolers, such as pherbol esters, saccharin, DDT, dieldrin,
peraxisome proliferalors, polybrominated and polychiorinated biphenyls, growth factors, TCDD,
hormones, ele., are nol mutagens but block GJIC by various signal transducting mechanisms, (c)
agents that block apoptosis, a component of lumor pramotion, are nol mutlagens; and (d) the
ROS generated by the cell and these tumor promolers seem to Irigger signal Iransduction-
induced altered gene expression, an epigenatic mechanism [9].

MODULATED GJIC AS THE SCIENTIFIC BASIS FOR EPIGENETIC TOXICOLOGY

Gap junctions are expressed in all tissues of the body. There are over a dozen of highly
evolutionarily-conserved connexin genes [10]. Each of these connexin proteins is regulated at
the transcriptional and posttransiational levels by different processes. Because of there two
rmajor functions {electrolonic or melabolic synchronization between cells in a lissue), these
different connexin proteins are regulated differently in different cell types [11]. The blockage of
GJIC during early embryogenesis could lead to embryo-lethality or teratogenesis [12], As
mentioned above, the down regulation of GJIC in initiated tissue can lead to lumor promotian
[13]. The interruption of GJIC in germ lissue could lead to reproductive dysfunction [14]. The
interference of GJIC in the brain or nervous lissue could lead to neurotoxicities [15], Agents that
could bring about the modulation of GJIC at the transcription or postiranscription levels are
epigenelic in nalure. Therefore, the understanding of epigenetic mechanisms are as important as
genotoxic mechanisms in the field of toxicology.

STEM CELLS, TELOMERASE, GJIC AND IMMORTALITY

Itis generally accepted that the carcinogenic process involves the “immarialization” of a normal
“martal” cell, followed by the neoplastic transformation of the “immortalized” cell [16]. Recently,
wilh the hypothesis that aging or cellular senescence is due to the decease in telomers of
chromosomes because of the decline of lelomerase activity and the immortalization of normal
‘marial” cells by the transfection of the catalytic telomerase c-DNA [17], this paradigm lo explain
carcinogenesis seems plausible. However, an alternative hypothesis might explain these
observations. Assuming the slem cell is the “target cell” for carcinogenesis, and assuming the
normal stem cell is “immortal” until it is induced lo terminally differentiate or become “mortal”, then
one could hypothesize that initiation is the process by which the stem or immortal cell is
prevented from terminally differentiating or from becoming “mortal”. This appears to fit the
‘oncogeny as partially blocked ontogeny theory™ [4], as well as experimenial ohservations [18]
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‘Stem cells appear to hiave high levels of lelomerase activity [19]. Narmal mortal or differentialed
cells have low or no lelomerase aclivity and shorlened telomers [18]. One hypothesis is thal the
“immortalization” of a normal mortal call must occur by up-regulation of the telomeric gene before
it can become neoplastically ransformed. The hypothesis proposed here is thal the slem cell, by
being the target cell for the iniliation process, is already “immorial” and has high telomerase
activity. The initiation process would then prevent lhe transcriptional down regulation of
lelomerase gene a5 il prevents terminal differentiation. Therefare, the subsequence neaplastic
transformation which would take place does not up-regulate the telomerase gene, but prevents its
down-regulation. It is interesting to note that stem cells do nol appear to express their gap
junclions [20.21], but gap junctions appear with growth conlral by conlacl inhibition and with
diffarentiation of cells. This yin-yang relalionship between expreszed telomerase gene and
suppressed connexin genes should been investigated.

FIGURE LEGENDS

Figure 1. Scheme of the postulated link between exiraceliular communication and gap junclional
intercellular communication via various intracellular signal transducing mechanisms (second
message) mechanisms. Diagram illusirales how exogenous non-genotoxic agents can either
intarfere with, or mimic, endogenous extracellular signals.,

Figure 2. The initialion/promaotion/progression model of carcinogenesis. [ = rate of lerminal
differentiation and dealh of stem cell, fi; = rate of death, but not of terminal differentiation of the

initiated call (<j—); oy = rate of cell division of stem cells, w; = rate of cell division of initiated cells,
wy = rate of the molecular event leading to initiation (i.e., possibly mutation); s = rate at which
second event ocours within an iniliated cell,
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GRS IO TE L., Totb e PTilfeME L TIER
EMEFRB{ AN THAENMICHE LTS, At il T WIS iER & 2
TAIELEIHETH Y, BUEABIZE TS, L OMED ML LR GENE 6
kg Eh TS,
1. MBEOBERMGIZOLT
FROBERERGICE-THET A Z EA0GETH S, MIRIT D,
D S B MIZm A - T, O dhEE M0 b R o M ), 2
I (iR, 7270 odla, dhEmMo -7, ONEER (K
ERle, WAk, Teo U Ml ac—dMBEoMmiEw), onmim Ok
THEERE, RERRE, WESRoL+TR) ENERE O ERElEo

An investigative electrophysiological examination of visual function in
beagle dog toxicity studies

Naoki NAKAYAMA.

Toxicology Laboratory Pharmaceutical Kesearch Laboratories, Taisho
Pharmaceutical CO.,LTD. Yoshino-cho 1403, Ohmiva-shi, Saitama, 330
B330 Japan.
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sy, (OHARME - HBEMERL Dtk LMD T Ok S, SR B
LA, 2, L Rl L Tho6Ed LU0 SFGia g x4, €0
REHI A oS JoRiEE-EERR PARICHEL TREdS0icE b T
1 FEPSEEESUEIMES: (| SCEV) (CL AR Ehun SshTi s 1.
o 0l HE OB (cil) 2 PHEmiaSoERE (P -ERG) 3 1) %
XFXFURHETEONTOS, LWL, otk =7 RO —R
ELTIN A1 2 &2, SRMEORbR, IfEi B4 S0Sombic L hikyEhb.
I T E—= I KO TR R D 2 7 ) —= 7 X b & LR
iE&EA S SR, SO PEPhEs (779 2o 0lD CEHBERINhAERCG

(Flash —Electroretinogran : F-ERG) THha. ZOF - ER Gl aidmis i
iEL TS al I a7—dlttuidifd LT3 b7 <2 ) Hilllat 473
s LT S N L DS Eh S,

meERLER

BT e
(55 M R

LI 3 ke

et ot
RRCE 2

(1 1 b

<HROBEFRESERG >

0. BRRROEIHE - T

O BRRANNEY S O TN FRAEE - HA S 0 M R — AR T
Wi I NS OEE, VEPICLA T - &00iETHL V
E PideBchikic kb, 75w w2 W@ucksVE P (Flash - Visual Evoked Potential :
FVER) BEUETA £y — 2 A0 W TS ORI TR EX S50 (<7 —2
Vo=t kB VEP (Pattern Reversal —Visual Evoked Potential : P-VEP)
HREHENTIVA. F-VEPIL E bOEBLRSONEREICKE Cetsh, fl
YA &b, TOAMEICINEY S S & 3NTHS. —4, P~ VE Plimsif
(o, b FOBHEINITAMEINTLSY, L, chETP-VEPIL #ic
EFdEmy— Lo s — 4 Ba8 s - MAWELEL S, eI R
fiin-ta
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< HWE >

0. ERE—ZIATONR

ERE— I ToMMOI, B 13 I 8 10 AAE &l 9 ~12ke) 2RI Y-
BBEICIE, B LU ORI TN & L TR SO T S isebfoF &
FYw (# 2 0mg'kg) EAMENR RRERGIET S BTHEET Fos (B 0.05me/kg)
O FREZE DI (f ROBEMISSH2ETE AN, Flitd e TS
) 34, o roBAIF-ERRT =LY (2 FYLP) szt hFs
i = H- TR LS. @R S B 1HEMOMINT 2 [T R L
il ATOMEIZEOCTER ZLIiEs 2 nlici L, TOMEOEHiEsae2 L/

1. ERG (F-ERG) OMESRELURTE

Wbk MHRE D L 7 7 b L R BIGIESEN - 30 Ll L EE Tol
B %Y 15cm, JURMER : AeER ROEM (20 30540, WRAATEEAY : 100ms, MR - 50.0pV/DIV,
PR T ¢ L2 (HIGH CUT) : [kHz, {487 0 /L% (LOW CUT) : |Hz 5505500 (Finitds e
DA THRE Lz, SORSE 7. 5~8. dmsec OINEEYES (a ) 3550537, 2~38 bmsec
OMICEEYEE (b)) ESNZ aid bilOMIZ 3 SofilE vt (15.5~16.3, 22 1~
22.6 BECF30. 1~30. 2msec) AHYEERMER CIgiRENS E7n, 20 LS 40 ) OREROD
WL E AoV Sh T, 20 ) ORLRT HHIBHEDTIiELEZ St

A - P b ; 3
awRanE T P SR 1 SR ¥ T i

204 4 0 J

< E R GO#xuH
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3. VE PoORGEgENds LU
WF-VEP

SRS AT, BEERE SR ORID O (=22 15 Fi
Mol ofEREROIR VM. 3ol it ehoiia e SIEh
MO (F o4 L) ISl BREET T v oo S L. R To -
#115cm, LR 0.6 KT 20, Irbolel ; 100 @] ARTRHE] - 300ms, ®IBSGHLE : [He,
MRIE 2, 50 e V/DIV, Saisk ¢ L4 (HIGH CUT) : 1000z, {842 ¢ L% (LOWCUT) : [Hz, Reject
Level : wddiv THMiLA. O 100msec i<t Scis 7o PER
fHEEC, F—VEPIFOERSOIESRHoRE (AN #-T7 F-VEPIR
ErEREIE - ZILRICEOT S, FofiiitbicRE S S E#R S
ZP-VEP

SRR OT, e = i, RS U4 i s, s
B HOFEEEREMIC IO s BhE 7 =) = LhiRetirm s L, €
= —F TP ¥ 30cm, Checker Size: 170, 22 K TF Smm (184 OO #9 1955, 253
FrRST. 5 4, RERAREROMM £ 65 KD, MNeRE: 100 @] SREREE : 300ms, RENSIE -
Mz, NRHE : 2.50 2 V/DIV, S84 7 ¢ L7 (HIGHCUT) : 1000z, {7 4 /L% (LOWCUT) : [Hz,
Reject Level : ~4div TEMEL:.. €ORRE 50~80msec ORMICE D IR <&
iEtds EORANNEHT Checker Size DAZBDIZERL, ME{LBITH-T
M hpad, JRIEIE Checker Size 22m THkLE (IdEah @#-T, P-VEP
Bk FERBRHIE - YARIZEOTHARER I 5 2 EAW[ETH N, E-TILR
OrigEER Z B0 T, OGRS M SRR DS SE L s

FoWER o
. A - B =
in o M g ‘Ji"i!:zm
. b | e, =
AF s | | :"~,~*" W i
pLEN s | \ v ey
e L TR GRS NS {21
E:[:: Pl Ilf. 4 .._._',\_'___f_.'f‘,l;.-;__._J Hl'”= i _;.' ,/ _;‘“\,“-{, i
i 4 TREYYE ] e ] ST e
! -:f. ‘r I'_.“'.'_ .'r'.;-.f': --:‘ | Etw lllll li.lj !"-II ]
L W _—‘—J, 4 L2
| ) : | \ ¢
- | ]
L | ".ﬁf
T B

(s LOMREIT g in g, F-VEP (2 P-VEP (o Hokd L TRl Y
<V E POBE >
v, FEEEe-~DIEH
ERGHELVE PORGHESRAEIC, & FORWER & L THBERCES & ( i &
HTSH, e Tl 45 Z AW S ST 5 Ethasbutol (EB) -4
AR S L, BRERE AN Tk L SRR AT
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BecX 13 MEEcRc kg |« B (ORI TE) ST L FIEAEE2 & HiiZ ) (2
e LS. ol EBOEIMESIZED, P - VE PIITSHFORERE UFRiEO A
WA Aot Fi fickaElrE b Sl N, T VEPIRIEOH
BEAUEL S, WIRRIZEMEARL A Z ST a1 FiL ERGIRMSHEZ KL
Ghotd, SRl PO EBIGRERRICIeRA RESu 0 EL o
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I, ;‘ P .
L 1¥ = i
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E= 2RO CE51 5, IBER RO 2 7 Y —= T A RIF ER
G (ail bt oMM HL0P - VE PIUICHREL RS T TS
N, ZHSOEEN PTG T S VR R R B &
XA NG,
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| M. F. Marmor and B Zrenner 19957 @ Standard for clinical electroretinography
(1994 update), Doc.Ophthalmol. 89 : 199-210.

219800 : AIRE RG - c i SEERRICHL W31 - 1223 1248

R =0 1906) « ECEEERMORa oM, fa SRR 2403) @ 173183

40 B Marmor, G Holder, V. Porciatti, G.Trick and E. Zrenner(1996) : Guidelines for

basic pattern electroretinography, Doc. Ophthalmol. §1 : 291298
SOSEER, HlAE EEUC1995) @ Section 2 HAEHIRERdE CHTCRGL ML Rk
OEYE ppd8-57. FBUEEEIHAL Hinl
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i Ak dEK

BASHBLAA AT v VA DNRIRE SWERT

1. iUz

HttARICE T2 0BERET S, RN 2700008 LTOLOBOEE
CHTLEERROBEFNERERETLIHORKTH S, BWHEHLO8
EEORSIz, MEBKTRAERE L THE2ICL2RosE (k2 \ B2
eGSR o FsE (M) | BSEEE. CNREE LTIO—H
i mFEE, FEIUmEE et %, SRS L TER ML R,
CIMEHSF—FBRE OF OCRGERE, CRESERRE, CT, MRIZE %
HEL T, SHERBICBLTLISOREZAEIIBNE THASDE TR
TRETHD., LpLBMERBRTEH, ODE<oithz -0 liEThET S, 2R
HIZLIHP~OERERNRETS, QEKEEATHRERZETIFET 246
HHD, DRESEREEENZELWESoSnE, B EicEkEEshTnS
BRRONRBE. mERTE. RBiLUimikElemmie s o oRO SN
HRETHSH. O ELBEEEENICHMEL S 2.00E S MERE T, Mk
HELREN M ERETLSAENFS L MO ERER O EMEL <
sREICE L Z &S0, £AO0NRICEL TR—BIcE2gEM A HC e F
WIROEEIZ RS Tl SiFSHINcoB@ERERRL, HoX DI
MEMET 2T O oo R &L OB R I R M OEHBREEZEALTHEO
T, L FicFOBmEmE - 4L % o0t R8O —FE2laTT .

Cardiac Toxicity Study in Monkeys Using Mainly an Ambulatory Electrocardiography.

MNoritsugu SHIMIZU
Kobuchisawa Laboratories, Fuji Biomedix Co.,Lid.



2. RO fomsE
ERMOEMRIFLY— 0BRSS EDLN. MR TIBmME OB B4 %
IROFEH - 2, BIARRSA. FROEEL OB HFEME, LB -2 A
—H-—DORMBEEBLE IS I L0TERLRELELTHREATLS,
NHECHZOEMMOBEREZ E—SILEN s HILoBEREBICR D
ANTLD, BHORBICES ZROFTITY vy bERE, Tofiry iz
Liliagt () 2ANTHEy FF—7ICO0RERAZANTSHET, BEOME
RER 1T 350 T SRRAR T HI2405 IINLAT 00 EE RSO £ iR T S, WH O RS I 2
MW THhHEy bF—THheEROCEMEEROBMOELLCBEEZHEIZRERL,
MEHER, SEPOSEN,. FEROMERZESMIFL TN,
EOBEICBTAWRT—FTiL. E—Y ORI DE < EENE 2
RHEM A T OIEH LT, A2 CHERBhE<BHIGE A4 21
SRMETIC-FORMERL., MickaHEE AN (1) . £, E—¥
NOLEHTEIEREOFAESHR I SNZOIEHLT., oo FILTRER
THDH (K2) . ARRTHEE2EAV IO 7, OEENN LS DR E —
INBEUAZ A FLICBEHETRS N TECL2BBLTHA. -0k
SRR OLRHOSEERET S C LT, ERMOEEESIERSICTD A
NTHET S EAnigELfzo7=.

3. BRESMOEERGEE B S L& OOt iAo —m

(MR L TR

it iI2~AF QA = 0 1 WIL21E T, 1 83U TR - B EH R O
Gt TRFEAE L7z, ES5REERRN~EE S L, 58148 T —-RRER
LOEIGE, PN BEME. SEEMLLEERR Y, i - Mok E S R E R,
LETNCHBEMmBRETTL, ERMHOB20BEPLICRMLE.
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DRI L 2B E S LT, RSO H 0 TES B L = odfnso
MnEEERRRRETE . BEEATIROEEMANBEO SR, STFE.
T OfEMEE, OTEHEEL Eo0BEEICNA T, @i Carig 4+, GOT, LDH,
CKIH L UCK-MBO MM, 72 & TNCOMRE Machi, Thbt, ARBTIIE
IR LR & i rhng SR O# I LB AL oS Bl 2 B8t A T Lok D,
BHEHREOHEEOMMEHE DTS EMNTES,

4. £&8

MBI B2 0BEOHEFEE LT, EHNORRRESTNERLEY
oot B ERA L, ZnETHERBET-EMICHL SN T SLHEEN
HOBEICNAT, KSNOTEERAES EDE ORI o.ORE 2SN NET
FLMBAEHD NS LI, LBEOHEENEGROWE RN DG T
LZHLOLEERD,
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AT 37 PR AE & BEAI O FF il

i i

WERRNER S TEtaRn

WiSEARIE androgen MEFRIERE ThH O, FORE, 4k, BEEFS LU
&l androgen IKTEMETHS. —F, BIVBOEHEMEES LU ORI -5
THELETHFRARGH SN, M MMEREORER L USRI D T
MR IZED LS. NZRRRRASE (BPH) X, MWz E FB LU X TES
ENAHRMEERTHAZ L LY, B F BPH 0 pathogenesis H SV TIE#HEON %S
CHELTIE, F2ERAVWERRIRECHAEEZLNA TS, LML, ARREL
BPH « R&M - RB R, S okt ERMGHTO BPH REBRT e X o FE i
EHIZLEMNG, Ty PRETOERANMHESNELZIATLHS.

Ak IH—Tik, BIEE TICHRSE LERBEZ D LIZORRN BPH DR HiE,
@I ik L L TOMPABAETE ERTRTE (Transrectal ul trasonography: TRUS) |
DAL MO RAEM BN (GERRLEY) WEHiES L USROS+
CIGEE L IREUBR LIz 2 TR A 0.

l.A X

L} SEERRY BPH A X OFEHEE (ant iandrogen #l0D FE{HE M)

12 # HiGEL E OB ©— 7 e K4 £, 5a-androstane-3a, 17 8 ~diol
(A-dicl: 25mg) & 17 B -estradiol (E;; 0.25mg) %M 3 BT 25 MMEE NS
Lz, Fspiz, #5Me54 MME& 25 antiandrogen /& LT 17 B -acetoxy—6-
chloro-2-oxa-4, 6-pregnadiene-3, 20=-dinl (TZP-4238: 0.5mg/kg) = &~ 1%
chlormadinone acetate (CMA: 2. Smg/kg) 8 6 =], 21 @M OES LA,

Prostatic function and assessment of drug.

Masanori Murakoshi

Safety Research Department, Teikoku Hormone Mfg. Coo, Ltd.,
1604 Shimosakunobe, Takatsu-ku, Kawasaki 213-0033, Japan.
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BemEsrof iRt A-dicl + E, T 37.68=4.69g, A-diol * E; *
TZP~4238 T 7.74+1.01g, £, A-diol + E, + CMA T 14.09+9.88g TH =
7. REEEEIzIE, glandular hypertrophy/hyperplasia & 2#FEn, M
WOMAIZIZE A FBHLAR Mo, BEFES I, Hin/hRIEL Gola:
complexes MRBEAUSRMIZEH Hh, ZUWEED exccytosis RLEARIR
FxiL7-. —7F, antiandrogen FIESBETIL, MU EAOFRALEGESE
HENMEMNE -, BMEESNIZE, HERkod, qusEeo
% L OB R E D B 28 T,

2) FRELABA 1 F EMFREIE (Transrectal ultrasonography: TRUS)

EWREHS LUESSESHME (1 lF) ChEEEsEL, BFEEeg
B (SONOLAYER-L: SAL-77B, Toshiba) 12T, FEEAREYIZWISIMOBRRTE, #t
W@ EE e 2 oW L, BT O 88 L s L ORI E O & &
FEnTnimLt.
€779

BPH 8 RI- 1L androgen & estrogen DEBMIEMALETH Y, androgen :
estrogen ML 1001 ARELELLNS, £/, TRUS 2ERMTHZ L
THEMARENMC L3 ESFETETH Y, BResmELEE T
EoLEELNGE5 254002 ONE. 25, BRELE BPH 4 &R
WTORERLERIZATETHS.

2.7 u b
AL ASFRLE BPH TTAOEEEZBME LT, #L T v b~0E
Haidr.
1) S0 BPH 5 » FOfEHTEE (antiandrogen MO IEMEF])

§~10 MO Wistar 7 v F £ E®E, testosterone propionate (TP
Img) 35 L (F B-estradiol 3-benzoate (EB; 0.0Img) %M 6 [ 7 WM TS L
=, Fdp, Ers5pbs s #MMENS antiandrogen #l & LT TZP-4228 (8mg/ke)
E7IECMA (20mg/kg) =M 6E 4 MMEQES L.

2) # L IREER ~ OMIERE SR FiE (REEMILY) O L FE

E RV ISOBEEY I —3 — & L TiL, acid phosphatase 3 %\ Vil prostate
specific antigen (FSA)BAE LN, BEMILEBOBESH D ITE
MR OEEIZEILoTVS.

FritT v FOMIRERTUTORGEHRBLENENEZT, WZRE
RECHE DR - EEFIC, EWEEO—BhE LTS,
a)5-bromo-2-deoxyuridine (BrdU) G:&d

S iR A A XN, TOMSE (M) S oMM OBRES Y

WTES.

blAndrogen receptor (AR)E:fd
EREBOL TR MROSE (RREER) OBIZLBEL, FLE
CHRCEELSHEN AV REROBREY—I—-TRD.

~09 —



¢) Apoptosis B

TdT-mediated dUTP-biotin nick end labeling (TUNEL)#EiZ £ 5 apoptosis
O £ oncoprotein TH A Bel-2 OHEHEEE LY, EBE:FO
BRI T E 5.

d)Glutathione-peroxidase (GSH-PO) @&

B AE R OB & 2R 7L scavenger ThY, MV TIL FEEROE
REAICBELTVS, ZORBERBIIA IR TO androgen B - BEIz
Bl L, =80 TiZ GSH-PO DAMOMIEH AV Tl A H o, O
¥EiZ androgen (testosterone) #8545k, GSH-PO B@aMENEMNE L1
HMEAEREINS,

[&58]
1) BiiSERRAEHE (Ventral lobe)

Hikix TP + EB T 857=106.4mg (FEx1E{k : 295+48.60g) , TP + EB +
TIP-4238 T 427=55.6meg (FACITEE : 128=16.3mg) , TP + EB + CMA T 544
+45. Smg ({HHEK: 169+8. 3ng) T W, Brdl ML, WAIZ 5.4920. 57,
0.58%0.20%3 LTF 0.88%0.40%Th~7=. WMEHBEMNIZIT TP + EB T
glandular hypertrophy #8, AR @@&EMEs L 1F GSH-PO o @laM B TERE
LM TaH o=, — 5, antiandrogen FIESEBETi, MEEEBOERG
HFTHY RELUVGH-POORERELESLIVAR L TERSAT.

2) Wi SEAR (MM (Dorsolateral lobe)

WiRkIE TP+ EB T 59381, Sme (P E ik 108 =22, Jmg) , TP + EB + TZP-4238
T 235+2). 3mpg (FEXEM : 59=8.3mg) THY, Brdl BRI, =hFh
3.9440.23%B L TF 0.3220. 1% T, REEHESENIZIL TP + BB T
glandular hypertrophy #8%, ZL[CMELMELZREL™. AR T LEM
ROBSIUMEOERBEROEICHBICREL, GSH-P0 4 LE#RO
MRS EH . —F, antiandrogen FESETIL, BEAM
RadiFL<EREL, AR (TR EEMAEOED LR 0T i o
ChESmELTHELTEHEZIA".

[#558)

F oo b OFCAR TS CRE S W R C R &, #T# T androgen
IS <, BHETIE estrogen ISR WL EvbRa, et A
RERA BPH & FERIZ androgen | estrogen % 100 : | OEPETHEBES TS
LT, Ty bONMURTIIREND L 2L TIFMAEI ST glandular
hypertrophy AEER Eh, 2 6ZFMNE B TR CEEORELES -
EEBBLY. G R BEEBROBOALEST, MR
FERMMEOEIZSFHIEL, antiandrogen ¥ 5 THH OO AR BEMED M
ETEE L. GSH-PO TR LA MR BB S =70 antiandrogen 512
(VAR EFRICHEI E SR L TREBE SN,

ElEEY, MSZIBIZEITS GSH-PO DETEME androgen {EH L EREMIZIE
ficxafithieFiELEL bR,
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3. MR~ —H— k& L T® glutathione-peroxidase

GSH-PO IZATSIMRO AR G, (FL A YDHEHERAIZAHRLTED, —HO
HEBERTITOFENCRAaBENL, BERERO—A—LaD22bh
%, E£7, MEOREAES NS A HOEEEEO@EEM THAIT GSH-PO DR
NS Hh A%, IEEHENIAE S 5V S8k L7 4888 Tk GSH-PO D IEatE (3
H) AR Ta3-LLHBHALTLS,

RISTARIC3SI1T S GSH-PO BRI, REHERLFENEELY, androgen
{testosterone) dependent X EZ HALTWVAD, 0O GSH-PO DRBEOHAE L
DHSIAER LU TIEHOATHADS, HA2VIERETOEE L~ THE
ENTVAHOHNITAL M TRV

T, B~10 MEOBE SD T PAOERRLER, QL% OERH
TP (lmg)3 BRESHELUC@OERE TP (Ing) 7 BMESIECHT, W LM
AR M 4 %t @I GSH-PO mRNA @ Northern blotting 2i7-7. £OEE,
relative hybridization (%) AAFHFh 100%, 45 4%, 200 9%F L1F 195.6% &
feate. BlEDZ LS, TPIZED GSH-PO ORBHEEIIEST L~ TiTHNT
VA LAEERA X1, GSH-PO AR~ —H— & L TORIEEN B SN,

[ 2% ht]

|)Murakoshi M, Inada R, Makino M et al.: Acta Pathol Jpn 40: 71-879, 19490.
?)Murakoshi M, Inada R, Tagawa M et al.; Acta Pathol Jpn 42: 151-157, 1992,
1) Murakoshi M, Tagawa M, Inada R et al.: Endocrinol Jpn 39: 331-340, 1992.
4)Murakoshi M, Tagawa M, lnada R et al.: Endocrinel Jpn 40: 479-488, 1993
5)Murakoshi M, Inada R, Tagawa M et al.: Acta Histochem Cytochem 26:

101-108, 1993.

B}Murakoshi M, Inada R, Tagawa M et al.: Acta Histechem Cytochem 27: 75-
80, 1994.

7)Murakoshi M, Inada R, Tagawa M et al.: J Toxicol Pathol T: 387-395, 1994,

8)Murakoshi M, Tkeda R, Tagawa M et al. : Acta Histochem Cytochem 20: 2B3-285,

1996,

9)Murakoshi M, Tkeda R, Tagawa M et al, : Tokai J Exp Clin Med 21: 55-39, 1996,
L0} Murakoshi M, Ikeda R, Tagawa M et al.: J Toxicol Pathol 10: 229-232, 1997.
[ #@aRxRE]

AFRIZESOYBFRAOH+, BIUHELESIZHEY BB
FEELE ZOREMNDTLOEEMB L ETET.

HrlENeEE WIERE S

LW mEe . thmEE, BIIES, HFEE K B Lo SERL,
HEERn, EARTF, PSR
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Safety Pharmacology Testing in General Toxicity Studies.
Lewis B. Kinter" and David K. Johnson®

""Preclinical Skill Center, Astra Merck, Inc., Wayne, PA, U.S.A and
“iDepartment of Biological Sciences, Nycomed Amersham, Inc., Wayne,
PA, USA.

Safety pharmacology (SP) and general toxicology (GT) evaluations are required for
international registration of new pharmaceuticals and diagnostics.  Safety
phammacology studies reveal potentially harmful effects on critical organ functions,
while general toxicology studies identify target organs and describe toxic responses
relying heavily on microscopic pathology (Willlams, 1980) Both disciplines:

1. contribute to preclinical safety assessment and dose selection for initial
clinical evaluations (Phase |}

2. have separate academic and industrial origins, and

3. have evolved independently as applied scientific disciplines in
pharmaceutical development.

However, recent changes in scientific and regulatory objectives, and advances in
digital electronic technologies have reduced or eliminated philosophical differences
and technical bariers that have previously separated these disciplines. The
experimental preparations used for SP and GT should model the Phase | study in
terms of maturity, sex, presence/absence of anesthelics, and route(s) of
administration. Dose selection for SP should cover the range of therapeutic efficacy
through minimum toxicity (Kinter et al., 1994), the ranges covered by single-dose
and/or dose range-finding GT. There are efficiencies to be gained when SP and GT
are conducted in the same animal species, including common pharmacodynamic,
drug absorption, distribution, metabolism, excretion, and pharmacokinetic
databases.

GT studies are conducted in accord Good Laboratory Practice regulations (andfor
international equivalents) and there Is increasing demand that SP be conducted in
similar accord (Lumley, 19394). SP is increasingly the responsibility for toxicologists
(Kinter et al., 1994, Sullivan et al, 1955).

Finally, advances in scientific paradigms, digital electronic data accumulation and
miniaturized radiotelemetry technologies permit many safety pharmacology
endpoints to be monitored simultaneously in conscious animals, from mice to
monkeys, within the conduct of GT studies. Cardiovascular parameters (blood
pressure and heart rate), respiratory parameters (rate and pleural pressures),
electrocardiogram and derived ECG parameters, body temperature, and animal
aclivity can be monitored dynamically and continuously for days, months or longer
using miniaturized pressure and/or biopotential lelemetry technology (Kinter et al,
1897b). Central and peripheral neuromuscular and autonomic functions can be
assessed using telemetry and functional observation module technolegies (Kinter et
al., 1997a). Gastric pH and emptying time, and intestinal pH and transit time can be
monitored using orally-administered telemetry capsules (Youngberg, 1985;
Mojaverian, 1996).
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We conclude that by taking advantage of existing technologies, it is possible to
gvaluate many SP endpoints within GT studies, and in doing so to recognize
efficiencies in numbers of studies conducted, numbers of animals used, resources
expended, and time elapsed.

References

Kinter, L.B, et al (1994) Status of safety pharmacology in the pharmaceutical
industry - 1993. Drug Dev. Res. 32:208-216.

Kinter et al. (1997a). Fund. Appl. Toxicol. 36:64.

Kinter et al (1997b) In Comprehensive Toxicology, vol 2, ed. PD. Wiliams and GH
Hottendorf, Pergamon, pp.155-168.

Lumley, C. (1994). General pharmacology, the international regulatory environment,
and harmnization of guidelines. Drug Dev. Res. 32:223-232.

Mojaverian, P. (1996). Drug Dev. Res. 38:73-85.

Sullivan, A. and Kinter, L.B. (1995). Status of salety pharmacology in the
pharmaceutical industry - 1995. Drug Dev. Res. 35:166-172.

Williams, P. (1990). Regul. Toxicol. Pharmacol. 12:238-252.

Youngberg et al. (1985) Am. J. Vel. Res.46:1516-1521

- 36 —



R-7

Joint Scientific Committee for International Harmonization of
Clinical Pathology Testing in Animal Toxicity and Safety Studies:
Process and Outcome

Robert L. Hall

Department of Pathology
Covance Laboratories Inc.
Madison, Wisconsin

In 1881, an International Workshop on Clinical Palhcr!ng;.f Testing in Preclinical
Safety Assessment was held in Washington, D.C. Al that meeting,
representatives from the United States Food and Drug Administration (FDA) and
Environmental Protection Agency (EPA) acknowledged the interest and expertise
of the attendees with respect to clinical pathology and encouraged laboratory
medicine professionals with experience in animal toxicity and safety studies to
provide input concerning tesling guidelines for new drugs, chemicals, and food
additives. In response, a joint task force of the American Society for Veterinary
Clinical Pathology (ASVCP) and the American Association of Clinical Chemistry-
Division of Animal Clinical Chemistry (AACC-DACC) produced and published a
document with recommendations for clinical pathology testing of laboratory
animals used in subchronic and chronic preclinical toxicity and safety studies.” At
the Vith Congress of the International Society for Animal Clinical Biochemistry
(ISACB) in Parma, Italy (1992), representatives of eight scientific organizations
met and agreed to use the task force document as a starting point for discussion of
intemationally harmonized recommendations. The effort was later increased to
include two members from each of ten different scientific organizations including
the ASVCP, AACC-DACC, Japanese Pharmaceutical Manufacturer's Association
(JPMA), ISACB, and six European organizations. The JPMA was represented by
Drs. Toshiaki Matsuzawa and Mamoru Nomura. The goal of the Joint Scientific
Committee for Imernational Harmonization of Clinical Pathology Testing was to
refine the recommendations and produce a consensus document that could be
used as a basis for imemnational harmonization of animal clinical pathology testing
guidelines developed by government regulatory agencies and professional
standards organizations. This effol was independent of the Imemational
Conference on Harmonization of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH),

The process used for developing the recommendations was agreed upon at the 1st
European Congress of Comparative Clinical Pathology in Nottingham, England
(1983). Each organization of the Joint Scientific Committee was asked to evaluate
the original task force document and propose revisions. Eighty-seven (87)
proposed revisions were received, and each was voled upon by all 10 member
organizations. Acceptance of a proposed revision required approval from at least
7 of the 10 organizations. Twenty-six (26) revisions were accepted. A new
document, including the accepted revisions, was prepared and distributed to the
member organizations for final comments. These comments were presented by
each member organization at the Vith Congress of the ISACB in Guelph, Ontario
(1984), and final revisions were made by consensus at thal meeting. A final
document was prepared, submitted to the Journal of Fundamental and Applied
Toxicology in 1995, and published in 1996.° The remainder of this abstract
describes the recommendations of the Joint Scientific Committee for Intemational
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Harmonization of Clinical Pathology Testing. it is important to recognize that the
recommended core hematology, clinical chemistry, and urinalysis tests are
minimum recommendations for scientifically sound safety assessment studies in
laboratory animals. Additional clinical pathology testing may be necessary 10
better characterize any observed or expected toxic effects of a test material.

The core recommended hematology tests are total white blood cell (WBC) count,
absolute differential WBC count, red blood cell (RBC) count, hemoglobin
concentration, hematocrit (or packed cell volume), mean corpuscular volume
{(MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), evaluation of RBC morphology, and platelet count. The
importance of calculating absolute WBC differential counts from the total WBC
count and the relative (or %) WBC counts was stressed by all members of the
Joint Scientific Committee. The evaluation of RBC morphology was accepted by
consensus, but the method of evaluation was not defined. Most laboratories
prepare blood smears and examine the RBCs microscopically for morphologic
characteristics such as wvariations in size (i.e., anisocytosis, microcytosis, or
macrocytosis), color (i.e., polychromasia), shape (i.e., poikilocytosis), and
hemoglobin content (hypochromasia). Other laboratories may choose to evaluate
RBC morphology with the use automated measurements such as MCV, MCH,
MCHC, red cell distribution width (RDW), and hemoglobin distribution width
(HDW). For those laboratories using automated measurements, it is advisable to
routinely prepare blood smears in the event the data indicate a need to examine
the RBCs microscopically.

Although not routinely recommended, absolute reticulocyte counts and bone
marrow cytologic examinations may be indicated by other hematology findings.
For example, test material-induced anemia is an indication for performing absolute
reticulocyte counts to assess whether the anemia is regeneralive or
nonregenerative. Unexplained nonregenerative anemia, leukopenia,
thrombocytopenia, or pancytopenia are indications for performing bone mamow
cytologic examinations. It was therefore recommended that blood smears be
made for possible reticulocyte counts and bone marrow smears be made at
sacrifice for possible cytologic examination. If a laboratory has the ability to
perform automated reticulocyte counts, it may wish to do these routinely as an
alternative to preparing reticulocyte count smears.

Prothrombin time (PT) and activated parial thromboplastin time (APTT) (or
appropriate alternatives) and platelet count are the core recommended tests for
assessment of hemostasis. |If blood volume limitations are a concemn (e.g.,
multiple blood collections for a rat study), it may be advisable to perform PT and
APTT only at study lermination.

The core recommended clinical chemical tests are glucose, urea nitrogen,
creatinine, total protein, albumin, globulin (calculated from total protein and
albumin), cholesterol, calcium, sodium, potassium, and selected tests of
hepatocellular and hepatobiliary health and function. Measurement of at least two
scientifically appropriate tests for hepatocellular evaluation (e.g., alanine
aminotransferase, aspartate aminotransferase, sorbitol dehydrogenase, glutamate
dehydrogenase, or total bile acids) and at least two scientifically appropriate tests
for hepatobiliary evaluation (e.g., alkaline phosphatase, gamma
glutamyltransferase, 5-nuclectidase, total bilirubin, or total bile acids) is
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recommended. Because there are several acceptable tests used to evaluate
hepatic health and function, the Joint Scientific Committee decided it was
appropriate to give each laboratory the freedom to choose those tests which best
met their individual needs and with which they had the most experience. For
example, glutamate dehydrogenase is commonly evaluated in Europe, but no
commercial kit for this enzyme assay is available in the United States,

The core recommended urinalysis tests, performed on an ovemight sample (i.e.,
approximately 16 hour collection), are an assessment of urine appearance (color
and turbidity), volume, specific gravity or osmolality, pH, and either the
quantitative or semiquantitative determination of total protein and glucose.

In addition to listing minimum recommended clinical pathology tests, the Joint
Scientific Committee’s consensus document includes some general comments on
frequency of testing, blood sample collection, urine collection, tests considered
inappropriate  as routine screening tools, statistical analysis, and data
interpretation. Several of these {opics will now be addressed.

Frequency and timing of clinical pathology testing is dependent upon study
duration, study objectives, the biclogical activity of the test material, and the
species tesled. The Joint Scientific Committee made minimum recommendations
that may be modified because of these factors. Limited blood volume in mice
dictates that blood sample collection is practical only when the animals are
sacrificed. Prestudy clinical pathology testing is not recommended for rats
because of the relatively large number of animals per group, the homogeneity of
the population, and the risk of adversely affecting the health of young animals due
to blood loss or the blood collection procedure. For repeated-dose studies in rats,
testing should at least be done at study termination. Interim testing is usually not
necessary for long-duration studies (e.g., 13-week study) if testing was done in
short-duration studies (e.g., 4-week study) that used dose levels not substantially
lower than those of the long-duration studies. Clinical pathology testing is not
recommended for rats after 52 weeks (1 year) because naturally occurring
diseases obscure meaningful interpretation of laboratory data. For carcinogenicity
studies, the only recommendation is to make blood smears for animals at
unscheduled terminations {e.g., moribund animals) and at study termination. If
necessary, the smears can be used as an adjunct to histopathology for the
identification of hematopoietic neoplasia. For repeated-dose studies in
nonrodents, testing should be done before initiation (i.e., prestudy or baseline), at
least once during the study, and at study termination. For studies of 6 weeks'
duration or less, the interim testing interval is recommended within 7 days of
initiation of dosing. The primary purpose for this early interval is to detect
transient increases in serum/plasma enzyme activity that may be absent at later
intervals, This information is very important for the clinical trials. Urinalysis
testing should be conducted at least once during a repeated-dose study. It is best
to conduct the urinalysis testing at the same time as other clinical pathology tests.
Although not stated in the Joint Scientific Committee's document, urinalysis testing
for mice is impractical and not recommended as a routine test.

Because hematology and clinical chemistry tests can be influenced by the
conditions under which the blood samples are collected (e.g., fasting, anesthesia,
site of collection), it is critical that concurrent control and treated animals are bled
in the same manner. Samples should also be collected in a manner that
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minimizes time-related biases (e.g., randomization of control and treated animals).
Collection of urine samples should be done in a manner to minimize
contamination (e.g., with food, drinking water, feces, blood) and maintain sample
quality (e.g., collected in a cooled container or with a suitable preservative).
Pooling of blood or urine samples is not recommended.

The Joint Scientific Committee listed several tests thal are specifically not
recommended for rouline use in animal toxicity and safety studies. These tests
include omithine decarboxylase, omithine carbamoyltransferase, lactate
dehydrogenase, creatine kinase, fractionation of serum/plasma proteins (i.e.,
protein electrophoresis), microscopic examination of urine sediment, and urinary
mineral and electrolyte excretion (e.g., urine sodium, potassium, chloride, calcium,
or inorganic phosphorus excretion). Although omithine decarboxylase appears in
the tes! lists of several requlatory guidelines, it has no value as a diagnostic
clinical chemistry test. This enzyme may have been included in the original FDA
guidelines by mistake, and the error was repeated by other organizations. The
FDA may have intended to include omithine carbamoyltransferase, a liver-specific
enzyme involved in the urea cycle that enjoyed limited popularity as a diagnostic
test in the late 1970's. This enzyme never demonstrated a clear diagnostic
advantage over other more common liver enzymes {e.g., alanine
aminotransferase) and is rarely measured in today's laboratories. Lactate
dehydrogenase is very similar to aspartate aminotransferase, and the use of
another nonspecific enzyme is not considered beneficial. Creatine kinase may be
helpful for evaluating test materials that cause muscle injury but was not
considered necessary for the great majority of test materials, especially if
aspartate aminotransferase is already part of the clinical chemistry test list. Blood
collection techniques (e.g., cardiac puncture and retro-orbital plexus collection)
can diminish the value of measuring muscle enzyme activities. As a diagnostic
test, serum/plasma protein fractionation (i.e., electrophoresis) is used to evaluate
large, unexplained increases or decreases in globulin concentration. With respect
to increased globulin concentration, the goal of protein fractionation is to rule out a
monoclonal gammopathy caused by some cancers of lymphoid origin (e.q..
plasma cell myeloma). Monoclonal gammopathies and large, unexplained
decreases in globulin concentration are rare in toxicity and safety studies, and the
routine use of serum/plasma fractionation is inappropnate. Microscopic
examination of urine sediment may be helpful for screening test materials that are
known to cause severe renal or bladder toxicity, but histopathology is a more
sensitive tool for detecting lesions of the kidney and bladder. In part, this is
because the collection of high quality urine specimens from many animals at one
time is very difficult. On rare occasion, examination of urine sediment may be
valuable for detecting the presence of crystals specific for a test material.
Measurement of urinary mineral or electrolyte excretion may be appropriate for
test materials that are known to affect renal function (e.g., diuretics) or bone
metabolism (e.g., parathyroid hormone), but as routine screening tests, these are
inappropriate. If serum/plasma mineral and electrolyte concentrations are greatly
affected by a test material and other causes for these findings are ruled out (e.g.,
vomiting, diarrhea, renal failure), an assessment of the renal handling of the
mineral or electrolyte in question may then be valuable.

Although the Joint Scientific Committee recommended the use of appropriate

statistical methods to analyze clinical pathology data, it also stated that
‘Regardless of the outcome of statistical analysis, scientific interpretation is
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necessary for the ultimate determination of test materal treatment effects.
Statistical significance alone should not be used to infer toxicological or biological
relevance of clinical pathology findings. Additionally, the absence of statistical
significance should not preclude the possibility that test material treatment effects
exist.” With regard to historical reference ranges, the Joint Scientific Committee
noted that concurrent control animal data are more appropriate than historical
reference ranges for comparison with data from treated animals. The uniqueness
of each study relative to design and conduct often precludes meaningful
comparisons with historical data from earlier studies.

The Joint Scientific Committee document represents the consensus
recommendations of several international scientific organizations with respect to
the minimum clinical pathology testing necessary for animal toxicity and safety
studies. It is hoped that the recommendations will be followed by government
regulatory agencies and professional standards organizations as they revise and
harmonize the guidelines for these types of studies.

1. International Workshop on Clinical Pathology Testing in Preclinical
Safety Assessment (1992). Toxicologic Pathology, Volume 20,
Mumber 3 (Part 2), 469-537.

2. Weingand, K., Bloom, J., Carakostas, M., Hall, R., Helfrich, M.,
Latimer, K., Levine, B., Neptun, D., Rebar, A., Stitzel, K., and Troup,
C. (1992): Clinical Pathology Testing Recommendations for
Nonclinical Toxicity and Safety Studies. Toxicologic Pathology,
Volume 20, Number 3 (Part 2), 539-543.

3. Weingand, K., Brown, G., Hall, R., Davies, D., Gossett, K., Neptun,
D., Waner, T., Matsuzawa, T., Salemink, P., Froelke, W., Provost, J.,
Dal MNegro, G., Batchelor, J., Nomura, M., Groetsch, H., Boink, A,
Kimball, J., Woodman, D., York, M., Fabianson-Johnson, E., Lupar,
M., and Melloni, E. (1998): Harmonization of Animal Clinical
Pathology Testing in Toxicity and Safety Studies. Fundamental and
Applied Toxicology, Volume 29, 188-201.

_41_



RA RIS A B 51 ORI DT

fEH B

P VL PR P R WER T BRAEAE (L EA

QECDHEFEARNE A 1 B 51 20T & Gttt 1 B S50 2 ¢ OBCD (RRETHS 1o
W) RS 1 F T 0T, EeEE RO D28 Mo KR DES R
T SHOTHD, 100EIZE Sh, e BRI E OB & FEH,
R WM OB PR BHE EMER TV, £, A RI0 408K K
A0 (30 H R 4 RS & R s E St frhb NS T Lo TWhaE, Ly
L., MEHN1 B 0T ERWTS R BEmBE ORI TE 2V (ERE L2 5)
FltpaEh, RHEOMAKOEGIZE S IZREHERBIE 8T 54 85t
kELDEWZ O TWE Z0LRFRESTT, REREEREBY 1 E5722M
T HOECDYEM™ % 2238 (Ad Hoe Working Group on Immunotoxicity, 19964E12H. US-
EPAIZT) AR SN, ZoR@E T, @aitMEoRBRIH %22 5268me 5
GEYE, amT~ERBIHASCS ML THEMTThh . TOBE HAES1
AT M HEN D QA BERBIE & LT, b SRS OTEREER N
Iz HHUEREE (ELISAEZEPRC) ARYTHLLOGRSHENE, TONH
ELTIE, |HERRE Fo4Be GEFORR ot ERns &t ainT
Wi, M, ZORERIESVII0BERTHESY, 3, EAsEgL a0l
Hb o,

HEEPAO GIF M PEABES 1 K51 2. Environmental Protection Agency (EPA)
@0ffice of Prevention, Pesticides and Toxic Subslances (OPPTS)IZ, EPANG
WEHDHA F oA 2 B LR OUGEIECDH 1 51 285, 2l
B 1 F o1 2OMIERITo>TWD, 19964E2H 1212, bl (bio-

Corrent Topics in lmmunotoxicily Testing Guidelines.

Jun=ichi SAWADA Division of Biochemistry and lmmunochemistry. National
Institute of Health Sciences, Tokyo 158-8B301, Japan.

_42_



chemical pest control agents[BPCAs]) O st 1 K51 > (OPP 152-18
FTAOPP 152-24) %, £HEH0PPTS 880. 3550 [mmunotoxicity & TROPPTS 880. 3800
[mmune Responseiz@{rEHTLAEY, Zhsid, FhENTier | LUTier 11D
BPCASICWRION A BS54 > Td s, Tier IoBWLTIR, vYAEERT v hERHOL
=300k LR GaEe (RRD, R, EhRE®A) E1r5. RBEHEHLIL TR,
FIMEMRFOMIT, EREYERRE (FISRBCHIMEAEA%), HIRIE %% OMLRPyt4, DTH
Patd, CTLPoE{P@12), JESSWMRE (NGRS, BB 707 7—JHET
e ORERERENTERTVS, Tier HIKBWLWT, BEMMEH MG
2iE, Tier [HCiEs, RO O/, @ EEREOZCoe, SEIZIECT
FOfoRERHHMBERI NS,

=, EPAIRI1996SEG H Iz, B PRFEOBIERRICTEIN A Fo1 2 BOSEIE
EONELTVS, TORTH, S ER oM 2S8R AT 816 U TR
St EmENT LS, REBERRT 1 FS51 2L LT, OPPTS 870
7800 lmmunotoxici yAIFHZICBMEI N TWLSY, CoOREHIERBT 1T K518
212, WiSRRCHUEREE LY 1 REE ab—2 a ORENTEN TS, HISRRC
FURREEIR, SOHMEMEEOIESE S v FERR T A E MW TPFCE/IZELISAZST
5, =, ULHBRAFK2L—2a>0BRETR, 70—H1 A M-z EE5NW
B E - AHIm R 2R E 2 L —2 a2 (CD3, CD45R, CD4, FrCRCDSREYE#
B M TANKRIRD) O Z(EE M5, NKHIRIZEY L TR, NKHIBRSHEIZ K> TH &,
frd, 70—41 FAPU—RUELISAZ S8, SIgERzhD L0 EMHO
RSt BomizEamL TioThLEENTWVS,

E 6z, V0TEESHIZIL, TSCAG M EUNM R O & Th LR OBk
BT AH A ES1 2 BOdESTThRhTWSY, Zhsik, E#EOOPPTSH 1 K
G4 EEEEELEZBOTISCA Test Guidelines (40 CFR 799) EPETN TS,
EIFEMRIEEB T T E51 & LTI, 799. 9780 TSCA Tmmunotoxicitydi#ii= o8
ENTWD, TR0 1 k21 >Tid, B8HMORBES T, HISRBCREMEE~DE
BEWMARLZEHRBONTVS, EENELONAREITIRY X NRORE L
—ia0F e, ERsEsshnBGicaNilEgzsoicmidlL Tl
bi,

KIFEFAD R iltE B 1 B 2-(8) - BEic¥Emiic, Food and Drug Admin-
istration (FDA)@Center for Food Safety and Applied Nutrition (CFSAN)IZfr&
O SRR EN T B o1 R EEEL THSY  Center for Devices
and Radiological Health (CORH) Ti2, MMIOESHRON 1Y 2 A 0h THiEs
PEIBR B L TR TS A%, M, DM LefofaiEttidse 7 L —L7—2
T AN A& ARERHLTED, TOPTIE, AMEOBMOESWIZEDL
T, Bzt 28ET s 2RI TS,

frds, (RSP R (150) OTC(EEMER D) 1MTH, ESHILSO R BIER
BZML T, FIACORHEZ: & L@ EMNT 5 TEMSE S EmbhiTng,

-43._



[ k]

1) Koeter. L B.W.M, (1995 Internationa]l harmonisation of immunotoxicitly
testing. Hum Exp. Toxicol., 14, 151-154

2) US-EPA (1996) Health Effects Test Guidelines. OPPTS EE0. 3550 Immunotoxi-
cily

3 US-EPA (1998) Health Effects Test Guidelines. OPPTS 880, 3800 [mmune Res-
ponse

1) US=EPA (1996) Health Effects Test Guidelines. OPPTS 870, 7800 Immunotoxi-
city (public draft)

5) US-EPA (August 15, 1997) Toxic Substances Control Act Test Guidelines
(Final rule). Fed.Res.. 62 (158), 43820-43864

6) US-FDA CFSAN: Toxicological principles for the safely assessment of
direct food additives and color additives used in food. Redbook 11
(draft)

7) CORH Immunotoxicology Working Group (1996) Immunotoxicity Testing
Framework (Draft Document); US-FDA (March 18, 1997) Fed. Reg.. 62
(52), 12832-12833

_44_



R-9

STATISTICAL SCIENCE AND QUANTITATIVE UNDERSTANDING

DAVID J. FINMNEY
Emeritus Professor of Statistics, University of Edinburgh, UK

ABSTRACT:

Authors of papers in biological journals need to make their uses of statistical
methods and software explicit and maximally comprehensible. Editors and referees have
important responsibilities for this. Inexact use of technical terminology causes confusion.
Computer software s invaluable but not infallible, Graphical presentation should not
conceal numerical results. Tests of statistical significance should be reserved for specific
needs, which will rarely include multiple comparison procedures. Experiments that involve
repeated measurements need special care in statistical analysis. Full attention should be
given to principles of statistical estimation as well as to choice of appropriate statistical
tachnigue. At all times, ethical standards of scientific integrity must contribute to precision
and clarity. Clinical research that neglects well-established statistical principles may be
intrinsically unethical.
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Approaches To Understanding Species Differences In Hepatotoxic
Responses To Therapeutic Agents.

Felix A, de la Iglesia

Pathology and Experimental Toxicology, Parke-Davis Pharmaceutical Research
Division, Warner-Lambert Company, Ann Arbor, Ml 48105

Hepatotoxic reactions in humans are not predictable from preclinical toxicology
studies in several species of laboratory animals. This is a puzziing phenomenan,
given the depth and length of these experimental studies and the extent of
accumulated data. Experience shows that in many instances, however, the
preclinical models have demonstrated usefulness. The application of post hoc
experimental models may help in understanding the mechanism of the liver
reactions. The purpose of this report is not lo review preclinical studies, but to
reflect on methodological approaches that are useful to understand a significant
clinical toxicity without preceding animal findings.

During the clinical development program, unexpected increases in serum
aminotransferases were found in Alzheimer's disease patients treated with
tetrahydroaminoacridine (tacrine) for several weeks (1) About 50% of the
patients had transaminases above the upper limit of normal (ULN). Of these, 25%
had elevations 3 times above ULN, 6% had 10 times ULN and 2% had 20 times
ULN. Women appeared to be more susceptible than men and there was no
relationship to blood levels probably due to high first pass effect of the drug. No
other liver function tests were altered, such as alkaline phosphatases or bilirubin
Upon drug discontinuation, the transaminases receded quickly. The same
pattern of serum enzyme alterations was observed consistently in the post-
marketing experience. This enzyme elevation was usually uncomplicated and in
many instances it receded while patients stayed on drugs and to date we have no
reports that it has resulted in progressive liver damage. A review of the
preclinical toxicity studies did not reveal similar enzyme aberrations, and attention
was directed to mechanistic and investigative studies.(2)

Initial in witro studies concerned with the metabolism of tacrine were focused on
metabolism and on biotransformation products. Human liver microsomes formed
reactive metabolites covalently bound to proteins. Protein adduct formation was
less in rat than in human liver (3} Similarly, a 7-hydroxy tacrine metabolite
represented an intermediate in the formation of other reactants. These findings
stimulated further studies in attempt to identify subcellular targets of toxicity in
isolated hepatocytes.

The time and concentration-related release of intracellular enzymes was followed
in isolated rat hepatocytes.(4) The release of LDH, AST and ALT was similar
over concentrations up to 125 ug/ml. The asymptotic curve showed a precipitous
increase in extracellular enzyme levels at exposures above 100 ug/mi, indicating
severe, lethal cytotoxicity (Fig. 1). Exposure of rodent liver cell cultures for 4 and
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24 hours to tacrine revealed simultaneous leakage of the three different enzymes.
These enzymes have different subcellular localization (ie.. LDH in cytosol,
transaminases from mitochondria and cytoscl) and the collective release would
point to a more general toxic effect that includes increased plasma membrane
permeability.
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Based on clinical findings, it is plausible that human liver cells could be more
sensitive than animal hepatocytes. To test this hypothesis an experiment
evaluating enzyme leakage was conducted using rat, monkey, mouse, dog, rabbit
and human hepatocytes, including the stable cell line HepG2.(5) Liver cells from
these species responded to drug effects in a sigmoid fashion, with liver cells from
monkeys and mouse being more sensitive than human and rat, and rabbit least
sensitive (Fig. 2). A subsequent experiment indicated that human hepatocytes
show time-related enzyme leakage either during exposure or in the post-
exposure incubation interval.

These simple isclated cell incubation studies were aimed basically to determine
the range of cytotoxicty and led us to explore cellular dynamic responses in an
attempt to identify the target organelles involved. By means of laser confocal
fluorescence microscopy, human and rat hepatocytes were assessed using
FITC-dextran and rhodamine-123 over a range of tacrine exposures.(6) Tacrine-
exposed hepatocytes showed increased FITC-dextran uptake and decreased
rhodamine-123 uptake over time (Fig. 3). The data were obtained from
quantitative measurements of fluorescence in the different cultures. The
mechanism of the dye uptake indicated accelerated lysosomal activity and
reduced mitochondrial transmembrane potential These observations were
corroborated  after electron microscopy showed altered mitochondrial
morphology and changes in the endoplasmic reticulum membranes and
ribosomes.

" Figures 1 and 2 adapted from references 4 and 5.
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The changes in ribosomes appeared to constitute a unique tacrine toxicity and
lead us to explore a comparison of this drug with other acridines. A battery of
simple and complex acridines was applied to human hepatocytes and evaluated
by the same quantitative fluorescence assay.(7) Both 1-hydroxy and 7-hydroxy
tacrine metabolites, acridine hydrochloride, acridine 9-carboxylic acid, and
eserine, a non-acridine cholinesterase inhibitor, did not induce characteristic
endoplasmic reticulum changes, but damaged mitochondria, reduced
mitochondrial membrane potential, and were cytotoxic (Fig. 4).
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These data indicate that the tacrine-like subcellular changes are reproducible with
other acridines and these agents cause significant mitochondrial dysfunction in
human hepatocytes. While tacrine showed the greatest effect on transmembrane
mitochondrial potential, it had the less cytotoxicity. A similar pattern of effects
was observed with the 1-hydroxy and 7-hydroxy tacrine metabolites. These
results indicate that the tacrine toxicity may not only be specific to mitochondria,
and still cause a wider spectrum of intracellular events. Thus, the concurrent
reductive or oxidation product formation may be a related event that does not play
a primary perpetuating role in the cascade of events after the drug has been
metabolized.

Ribosomal alterations appeared to constitute early phenomena in the course of
events leading to more pronounced cellular effects.(8) RNA synthesis was
affected and showed delayed protein synthesis inhibition even 24 hours post-
exposure (Fig. 5). Coincidental with these changes, LDH leakage was inversely
proportional to decreased protein synthesis. Cultures followed for reductive
metabolism by means of conversion of dihydroxyrhodamine increased over time.
Irreversible binding to cellular proteins also followed the same pattern,

" Figures 3 and 4 adapted from references 6 and 7, respectively

— 4B -



Figure §

The most significant findings from these studies relate to decrements in
mitechondrial function and integrity. Recent studies from this laboratory explored
the effects of tacrine on electron transport and respiration in human, rat, dog and
monkey mitochondria.(8) Alterations in respiratory control were found below the
concentrations that produced morphologic changes. Human mitochondria showed
increased State 4 respiration as opposed to increased State 3 in rats. This
unexpected finding may represent a significant species-related difference that
may account for the tolerability of the drug by rats. Mitochondria from older
animals where more sensitive to tacrine than preparations from young animals.
Human mitochondria DNA synthesis was also impaired, and it appears that
tacrine does not have to be metabolized to exercise these effects. Human
mitochondria had significant changes in respiratory control ratio at concentrations
of 5 ug/ml, well below the exposures needed to evoke similar changes in other
species, indicating that humans had the highest sensitivity

In summary, the overall evaluation of biochemical, functional and structural
findings indicate that tacrine has significant effects on mitochondria. These
alterations may play a role in the development of cellular injury in the clinical
setting, particularly if these lesions are cumulative. Future studies will attempt to
investigate the transiational and genotypic events that constitute the basis of
these changes. The research approach described here represents an example of
basic investigations in various experimental paradigms designed to elucidate
clinical-preclinical toxicity correlations and species differences in response.

Acknowledgements. D. Monteith, J. Theiss, J. Haskins, D. Robertson and D.
Plymale implemented some of these studies and collaborated actively in these
investigations.

" Unpublished from Monteith et al, 1998.

_49—.



References

1.

Watkins, P.B., Zimmerman, H.J., Knapp, M., Gracon, 5.1, Lewis, K.W. (1994)
Hepatotoxic effects of tacrine administration in patients with Alzheimer's
disease. J. Amer. Med. Assoc. 271: 992-1024.

Woalf, T.F., Poal, W.F., Walker, R.M., Monteith, D.K, {1986) Liver reactions to
tacrine. In: Drug-Induced Hepatotoxicity, Cameron, R., Feuer G. and de la
Iglesia, F.A. (eds). Springer-Verlag, Heidelberg, p. 355-410.

Woolf, T.F. Pool, W.F., Bjorge, SM.. Chang, T., Goel, O.P., Purchase, CF,
Schroeder, M.C., Kunze, KL and Trager, W.F. (1993) Bioactivation and
irreversible binding of the cognition activator tacrine using human and rat liver
microsomal preparations: species difference. Drug. Metab. Disp. 21. 874-882
Monteith, D.K., Emmering, MR, Garvin, J. and Theiss, JC. (19986)
Cytotoxicity study of tacrine, structurally and pharmacologically related
compounds using rat hepatocytes. Drug. Chem, Toxicol 19: 71-84.

Monteith, D.K. and Theiss, J.C. (1996) Comparison of tacrine-induced
cytotoxicity in primary cultures of rat, mouse, monkey, dog, rabbit and human
hepatocytes, Drug. Chem. Toxicol, 19: 58-70,

Monteith, D.K., Theiss, J.C., Haskins, J.R. and de la Iglesia, F.A. (1998)
Functional and subcellular organelle changes in isolated rat and human
hepatocytes induced by tetrahydroaminoacridine. Arch. Toxicol. 72: 147-156.
Plymale, D.R. and de la Iglesia, F.A. (1998) Acridine-induced subcellular and
functional changes in isolated human hepatocytes in vitro. (submitted).

Farris, MW., Johnsen, S A, Walton, LP., Mumaw, V.R. and Ray, SD.
(1994) Tetrahydroacridine-induced ribosomal changes and inhibition of
protein synthesis in rat hepatocyte suspensions. Hepatology 30:240-246.
Robertson, D.G., Braden, T.K., Urda, E.R., Lalwani, N.D. and de la Iglesia,
F.A. (19898), Elucidation of mitochondrial effects by tetrahydroaminoacridine
(tacrine) in the rat, dog, monkey and human hepatic parenchymal cells. Arch.
Toxicol. 72: (In press).

_Eu_



=1

Teratogenicity of Retinoids in Rodents, Primates and
Humans

Andrew G. Hendrickx

California Regional Primate Research Center, University of California,
Davis, California

INTRODUCTION:

The main goal of developmental toxicology is to assess human risk. Among the
major difficulties in risk assessment is the rigorous determination of the human dose
or level of exposure that has no adverse effect on the embryo. In the past it has
been customary ‘to assume that animal teratogens represent potential human
teratogens’ and to derive safe levels of human exposure from animal no-observed-
adverse-effect-levels (NOAELs) and lowest-observed-adverse-effect-levels
(LOAELs). More recently, extrapolations have also been made from high to low
dose, from one exposure route to another, and from one exposure time frame to
another (Eckhoff and Willhite, 1997; Clewell et. al., 1996). Physiclogically-based
pharmacokinetic (PBPK) models take into consideration all of these parameters in
estimating human risk.

One of the most recently identified human teratogens (13-cis-retinoic acid [RA],
isotretinoin, Accutane) provides a good example of risk assessment extrapolations
based on animal data. The unintentional use (for treatment of cystic acne) of 13-
cis-RA during early human pregnancy causes spontaneous abortion and a
charactenstic pattern of malformations which involve craniofacial, brain, cardiac and
thymic development (Lammer et al, 1985). The most common of these adverse
outcomes are structural and/or functional deficits of the brain, followed by
craniofacial anomalies, especially ear malformations, facial asymmetry, micrognathia
and cleft palate. The teratogenic risk is approximately 35% among pregnancies
exposed to 13-cis-RA after the 15th day of conception (Lammer et al., 1985).

RESULTS AND DISCUSSION:

13-¢is-BA: This retinoid is teratogenic in the mouse, rat, rabbit, hamster and
monkey. In addition, the concordance in the malformation syndrome is remarkably
close across species, but the administered teratogenic dose ranges from less than
1 mg/kg day in the human to more than 100 mg/kg/day in mice and rats.

There are several lines of evidence which suggest that there is a pharmacological
threshold for RA:

1) RA, a metabolite of retinol (Vitamin A), is an endogencus compound required for
normal growth and development;

2) RA modulates gene expression by binding to specific RA receptors (RARs and
RXRs) which are present in embryonic tissues sensitive to retinoid teratogenesis;

3) RA excess as well as RA deficiency can result in abnormal development.
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Table 1 provides a comparison of the LOAELs for 13-cis-RA and all-trans-RA in
commonly used laboratory species and humans. Considering the administered
dose, the mouse, rat, and rabbit are much more sensitive to all-frans-RA but much
less sensitive than the hamster and monkey to 13- cis-RA (Eckhoft & Willhite, 1997
Hummier et al., 1990). The human is the most sensitive of all the species to 13-cis-
RA since malformations occur at 0.5-1.5 mg/kg, the therapeutic dose range. It
should be noted that identification of the retinoid administered dose is
straightforward, but it is the absorbed and metabolized dose capable of RAR/RXR
transactivation which determines the internal threshold dose.

Table 1. Species Differences in Retinoid Teratogenicity

Lowest Teratogenic Dose

all-trans RA 13-cis HA

(mg/kg/d) (mag/kg/d)
Mouse 4 100
Rat 2 150
Hamster 12.5 25
Rabbit 2 10
Monkey 10 <2.5
Human - 0.5-1.5

A comparison between the least sensitive species (mouse) and the most sensitive
species (monkey) on the basis of administered dose of 13-cis-RA indicates that the
half-life (T,, ) is much longer in the primate embryo (Table 2). Furthermore, the
embryo/maternal (E/M) ratio indicates a more extensive accumulation of 13-cis-RA
in the embryo of the primate than the mouse.

Table 2. 13-cis-Retinoic Acid

Mouse Primate
Teratogenic dosea 100 <2.5
(mg/kg/day)
T,z (h) <1 13.2
Major metabolite 13-cis-RAG 13-cis-4-0x0-RA
(glucurenidation) {oxidation)
E/M ratic <0.1 0.4
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The greater sensitivity of the primate compared to the mouse embryo is primarily
attributable to differences in matemal metabolism. The primary metabclic pathway
for 13-cis-RA in the mouse is glucuronidation, which produces 13-cis-RA
glucuronide, and is considered a “detoxification” pathway. Conversely, the primary
melabolic pathway for 13-cis-RA in the primate is oxidation which produces 13-cis-
4-oxo-RA (Hummler et al., 1994). This metabolite readily crosses the placenta and
may act as a teratogen in concert with 13-cis-RA and all-frans-RA (Fig. 1).

Fig. 1
Mﬁ‘g@; 13-cis RAG
T mouse
13-cis-RA

l monkey,human

E;!]: oo 13-cis-4-ox0-RA
(I " = all-trans-RAG

T monkey
all-trans-RA

l mouse

Wm— all-trans-4-oxo-RA

In summary, the greater teratogenicity in the primate compared to the mouse is
attributable to differences in matemal metabolism/kinetics as well as placental
transfer, both of which lead to greater embryonic exposure in the primate.

Vitamin A: The teratogenicity of hypervitaminoisis A has been well established in a
number of laboratory species, including mice, guinea pigs. hamsters, and rabbits.
Epidemioclogical studies have suggested, but not proven, that intake of high levels
of vitamin A during early human pregnancy may also pose a teratogenic risk.
Recent studies carried out in the cynomolgus monkey provide risk assessment
information which is relevant to human safety (Miller et al., 1998). Oral exposure to
vitamin A (retinyl palmitate, AROVIT) administered at 7,500 IUkg (n=20), 20,000
IU/kg (n=26), and 40,000 |U/kg (n=8) during early pregnancy (GD 16-27) results in a
dose-related increase in abortions and malformations which affect typical retinoid
target tissues, including the craniofacial region, heart, and thymus. The NOAEL
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and LOAEL obtained from these studies are 7,500 IU/kg and 20,000 IU/kg,
respectively.

Risk Assessment: Risk assessment is an essential pant of retinoid developmental
toxicity. PBPK models offer a raftional basis for estimating tissue levels of toxic
substances across species, at various stages of development, and using different
routes of exposure. Recenlly, a PBPK model has been developed for 13-cis-RA
(Clewell et al., 1996) (Fig. 2).

Fig 2
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PBPK models improve the confidence in human health nsk assessment to identify
the maximal (i.e., safe) levels of human exposure to chemicals and nutrients. They
provide a scientifically-sound means to predict the target tissue threshold dose of a
chemical, drug (eg., 13-cis-RA, all-frans-RA) or nutrient (eq., all-trans-retinel) in
humans based on the results of studies using higher doses in experimental
species.
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Interpretation of PBPK models involves assessment of the following embryo and
maternal factors:

» Maternal metabolic pathways

* Pharmacokinetic parameters (eg., C..., AUC)

* Type of placenta

» Length of organcgenesis (eg., human/monkey = 35/30 days compared 1o the

rodent/rabbit = 10 days)

= |dentification of appropriate dose

SUMMARY:

Retinoids have provided an excellent model for assessment of teratogenic risk
in animals and extrapolation to humans

PBPK models take into account many factors, including dose levels, routes,
and timing of exposure, placental transport, and embryonic and maternal
compartments, which are relevant to determining safe levels during pregnancy

Differences in the teratogenicity of retinoids in mammalian embryos is largely
attributable to difterences in maternal metabolism
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FHA T HDVIIEOHERE (beraprost sodium, cicaprost, ciprotene 72 &) 1=k
SRIEME L THIM, MZEMRETNTHLS, LHL, CheFOR4+4 4
7 ROFBRESTMBIAN L A DOTOREIFHTHS, £/, &
HIES WA SHHL ZBIREM WAR T, SHT REOATRERT. 330320
OEFERILTVUESY, ChoRULAENEERLEDOTERS, Thb



5, Nk OB TOHEMOBHERBEVEhTLALRVLA L, £0HT,
vascular headache D4FEE & LT, 7w FEEILO NOS-positive nerve fiber & AE#G#IRL %
HIEERIC TR T A C L TTHOIED & LTz A0 X h 54, Thitaes
B S WO RHEROBIBICELN T AN ESNEFHTHS.

2. Uish & EhihidEE

FiMEENTSEDIEDEFASh3BERELUN S A—F—-RHSH T
izl L, ERMEOBRETERINS - RERRBRE I TESERBON,
LLF@NS A=y —2lETOMMORERICH chOMEEF oM bEhixn.

1) —ReiTlh - R — R A e
2) WA A AL

3. EB{EBOWH

BEBIIFOAS Y1212 (PGL) HBE (carbacyclin) TH D, (i) HEEUL BH
EERENTS, Thabs, hETERShSMMEEREREATS Lok
FH 2 AMizERT 5.

Lt e
1) —REiTH) - hi R R R
YUA, Sy b, A ATEHOBERN (1 XTRBAHS) . HLTR (=) .
2) MRE R ERNER
e, CH%, miE (CREREA) @ BRE 15 mmHg
@i e, O, M, OEYR, OWEE (MER) : TPR -10%, CW -10%
E@lE, H% W (7 OEER)  BF N
WMIE, A%, ORE (R RBIE 15 mmHg
Gofil s mt it (~HEREE) ¥, ACESHIMN
G EiH (FREFR) :+35%
W EIN Ty FOK in vito @ +55%
iS5 v RO in vitro 1 +39%
(DI (5w b)) in vitro : IR H{E F-39%
3) FOfh, M oR RS RN OBERERET I ELILFE.

USSR L5ES
AR 1A TR B & B RL A LB TR L, MR L.

4. Wk

MELBEREE THERO ST THMARETIRTL ALY, RO M HE
BEERAE DO OFMICMML TV S ATEfEM ML, LT, EREMWRE
THAMGTEE, FREAEREZE T 026, MM OB LEERTET

- Gl —



HAD. LinL, BH0ES THZ ERICEED ML EERSSESME & 1
STHREFET MR ENEBTEL .

11, £&8

KR ER W LSRR B LT in viveiin viro O —§ERRBR O AR
E2ThH, BRICBIZMEREZERICTFRAT - REB T ORAAT S
L. FEME LEPHOIRAETMIIFOFATESS. LHL, BBt 5
TREZLID MBS EHIZE, SEOFHOLSEE FEE ORI & itk
REMMLWEOHMIIOVLTOF—FEHMTE L&, BIERTRR AN =T 4
CH S MR kT 5 - S AR S S,
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CBE AR ok E R e

O EHBEZ. D%

RIS TR (B Ceteitam

MR B ORBNLEF~OER (B2, et £ FITo i kK ERLV LT
Ha, Lo, M RBRoREITEERB LTI HO 1208 L5,

B, +5rfeie 2 BHRTEALTREA LGS, RBoEEsiEn Ea
WA MSR A A RBL D TTORMREME TS,

(Eaiza=—2 S MEAHL, ERRE chOEORBRDRFBESL
T,

- BHshEHEfiEnttEhm e s, (bSO S g kic kD, M
E# 5L 0TH-7T,

B b EsETIoEBLEEESLUHERASRO L0 RROmY T
A,

BEE % SRR AR
1], O R 20, Fob, (ZHL[EE G G AE
VI [ AR NLE], R 5 s Tk, A2 A AEE ST 0 AR
For b4 1) B A 4 5 M 0E 5 R4 ) (] AL AR
Fob, 42130 MR G i AU

W0 (BB B L Fob, AA52 M M) B 10 5 5 B0 AR

4~64H ) illEE R 5 ilE

WA, FubBLUARE RO E S S SRR Ty B LU R
13 A SR S TONE N S REBHLE, Thbb, EMIL G L ik
Wiz iEE S5 AR Omg ERELT,

A case * Anemia in animal and human studies.

Toshiyuki FUJII, Kaname OHARA
Fujisawa pharmaceutical Co., LTD.
Toxicology Research Laboratories, Osaka-532, Japan.



A RS Hifs 1 HRiaK e 45 ik

LDsox 1/600 =9 AN [ # 5 #544 439meg/kg * 1/600 44mg
S o | 3¢ .1 S >32mglkg ¥ 1/600 _ >3.2mg __
BREEER FoAHMERESEE  1.0mgkg X 1/60 1.0mg

x1/60 AA1IMMEHEE S BHE 3 2meglkg X 1/60 3.2mg

AEEYOLLTORER Hm NP BT/ ARG ERRBREN Y61 ~3
ng/mL LEZGi, FybBLUS RE RV L3N A S SRR o
AL (R M) A 60 R i P LS BRI 12~ 14ng/mL Thot, 6O REH
PHEFTOREE SO ERFT Cmax T 10ng/mL (85 RBE40me) 0445
TholkEzon,

13 i 5 Bt ol it (mglkg) WHEFE  Cmax (ng/mL)

1.0 zL 11. 7

Fok 3.2 i 4 5] 37. 4
NSO T . 100 ___®ife  117.0

1.0 i 4.4

AR 3.2 L 13. 9

10. 0 T i 417 43. 5

BEARAE T2HSLL, 2{EEHO I ~40meg HE S 0L 5884 EmL - 1
~Bmg ETORETIHEE - MELET<TOHB IcEF RO,
10mg LI ETMm/AER: T, 20mgll | CARM B i X pizebiite, Lol ARk
HOLEFHEBR T L E N, R REL -40mefl oo s - frig
BELHICBTHEREE RN AT A—SO R TIL, £1EL50 Cmax T20RBFS YL
D V4~15 TAUC IXIW B M-, BET TIHML =7 B 88 0 8 45 (40mg
X3EA) BRBIZEVTLIMER FLRBEMmIacnt-Lon, 2R Ra5E
HiMrEh,

MHEFHREL, B ESPO 10,20 5L dmg #HEEDE S LIRS CRI,
DEERMLNI0, 20mg < 3BV EF LT 0me < 3E/H O 14 B S 5
LA IE, EEMEBOLOOTHABRERELE, L2 Bt
A0meg > 3E/ B S TS, A0mg > 3EVH # 5 42 DO CEM oM S
YA O &G £ (S MRED IS0 8tk L RMIEMEIT-7, A EmESAELOO,
EEMFE T AAMLELOLOARERS BRI B B,

Wil LTS MMOE I fothbbhaimEmL D bio e, Bl E
MEOPIZRRHEOHBL RTLOLLLHILLY, R KTHIC kLoD
M EERR T~ WIZZ2HONETRIME S (4~6 0 H) BE2 B AR TR
Eht,
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HEMERA A OME AT A—ZOMT TH MR AL, —F, ARE
ERPIARC 52 MMEHMESLARBEORES @SN, 3.2meke B 5O
HHBFMEBEFT THMEEIFTRALGH, BRAERY lmeke Lo,

#5140k (mg/ke)
G P
0 1.0 3.2 10
o B S % a2 & 2
i 3 4 3 2
~EVTYY -
TLAF M + 1 1 2 2 2 1
++ 2 2 4 3
B 4 —  FEZL O EE

+ : PRE . WE

AEEPIERRRTHMESEHIAIARTH M RSN,

e WhoALnA RS RTOMTBRENERARETIZLALY EHEBOH LN
S, Fd, BEIELEBLTIRY /A SR T 4o DAT A FELE LRSS
IZ2WTIRIAZ S L HRTL., MRPIEIZET,
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e
BWABERTEL LAY Foe B 2EEHRBORE

O®H Wbk, Nk W

B4 0 2638 ATEEHE #2878 80

[ Lail] Bt RGeS, o & baoditE el L, Todel
MERETAZILE, FHCMELIECTHL, 1512, EIMPhase | 1ZHIv S 300 H
BEeBETALRBLO LTS LA, TOTMMEEMEEZ 2 L0, WHEE
KBOLERIIEDLARA ZRE LN —2ORELMGETH LS. 50, Cytostatic
CHBENAHH A ROMBIZECT, WERRBELGHD SERRBZHV285
REFMT L EHNTEALOTEOPALRET L.

1. Capecitabine @R %EFFIZ BT O il

CO-O(CH: )/CHs 2
< .
Carboxyl utﬂm:mé,q

Capecitabine {4, Furtulon®
(5-DFUR, 5'-deoxy-5-
fluorouridine, doxifluridine)
Ot O E T HY

LTM&® 3R 5-
DFCR & i {k (5-deoxy5
fluomcyidne derivatives)iZ g

LA - BTHOES
i, Wi TSI
Shfoik Figd (ST {UA
AR T RN o

0
H@a;gj (Liver)

HO OH HO OH

Capecitabine C}jm./ 5‘-DFCR]
(Tumor, Liver)
fa}
H.c _PyNPase %

ﬂmmrnmmmﬂﬂ
HO OH
Furtulon (5:DFUR) S-FU

Fig. 1 Metabolic pathway of Capecitabine

Y5247+
7 —+H(PyNPase)i- & = T
S5-FU (A S 2 R
RO mvMT > RTH
ER A S o
i PyNPase i1 FETE+
4 7:8 5-DFUR % #f014%
544 EE0—EH5-FU

Case study: Determination of the safety dose and dose regimen of cytostatic anti-
cancer drugs for clinical trials based on the pre-clinical safety studies
Ikuo Horii and Akira Kawashima. Nippon Roche Research Center, 200, Kajiwara,

Kamakura City, Kanagawa Pref., 247-8530, Japan



EBAAREEENBRT I LoLELA LA TVE, P T, BETIRAS
TEH VIS PO PyNPase 2L o TSFUIZERENLZ TOF I o rOREELT
hoTEl, TOBKTE FREUY LD S-DFCR O N SREEEIZIE, REHERN
DR 2 WHOBEA B HFEL, AIZIFERIZBIIRF IS HGETL 2 40
ERELh, BED BRBEL L THRMENIZL L, IFTRa A B % (Carboxyl
esterase)lZ L - T 5-DFCR IZ##®&&h 5 5-DFCR Sillfkrigd L. £/, 5-
DFCR AR O £ (244 4 L 3L 38 ¥ (Carboxyl esterase, Cytidine deaminase,
PyNPase) D EBIIN(T » F =2 A, # L) TOEEREICET 5570+ 5
BIHLAEE etoBER-CBOEUELEE2BOEA LA =2 £ L)T
HEZEDHOHELNY BRMRBIITE PAOBEHEHFETLALS, YLD
F— 92 RIBHTLIEELL., oIz, b MBI aLE s ERBY LS
PHET AR, HHY BT ARSI T D
HRIARTHN, BLIHIEORWHWHLRINTAZ LAV HATHLEFA 2.

FOET, YHHO N B 5-DFCR Skt H 02455, mh7o7r 4 0k

HEHOME M-/ L2, BIER L 5-DFUR @ AUC (212895 #4  HI M6 A
HioHZ b1 (Table 1)

Table 1 4-week tox. studies of N*-substituted 5'-DFCR derivatives in
cynomolgus monkeys

Test article Capecitabine B C o E
Dosage(mmolkg/day) 01)|05({1.0|01|05|1.0|05|10|05]|1.0(05] 1.0
Dead/animals 06|06 2/3|06|06|2/3|0/3|0/3|0/3|03|0/3| 2/3
AUC (5"-DFUR)(ug.h/ml) |5.4| 38 |53 |39|29 48| 11 |40| 19|32 |35 | 70
Intensity of toxicity
Loose stool/Diarrhea s | |l =1 = 144] = | = | R T RS
Body weight loss S E A R S R I
White blood cells | =l # el =l F 1] =1+ =1-=-1=14%++
Atrophy of thymus/spleen| - | + |++ + |4+ - |+ ] | |
Myelosuppression S B E I Y Y e e
Damage of Gl tracts = |+ |+ = = |++]| - | - -+ | = | 4+

T, e fvi-s BNEAERLS VicBwTERER & B S/ Capecitabine @
{55 H ki, 0.15 mmol/kg/day (#) 850 mg/m?)Td 1, = @#%D 5-DFUR @ AUC i1
13.8pghml THEZ LA Yo/, COBEFRI-ESHRNEF3IELT, W13 HE
A% A 300 mgim® & b P ~OBEHES AL REL . KRN, N Tok b
WS 300 mg/m® 123517 4 5-DFUR @ AUC 4, 233 pghiml Th h, i H b
F# L7 AUC fit(#7 4.8 pgh/ml) ¥ L TRLFELZZ LA, 2612,
capecitabine @ Phase | ™ 123142 S-DFUR it HnoFh b kizvo e b+ 2 &
Fig. 2iz%h, b tHErd NS, T, YLERVERER#NIS, &
PizBitARAdE S iE, 5-DFUR M AUC & LT# 15 pg.vml 2B v b H %
EMAHRTILENDBLI b b

_ﬁ"i'_



Oz, B AN
F- ARy ik F SR
T, #iffHxRbi
TK 255 A — ¥ AL
BAEMPEHS ML
fbkTe b~o i
FHREHLBL, Th
i b TOERPK S
FA=—F EHEEH
L. Phase | &4% 5 ]
HEthH T I E
AHRETHL EE
direh s,

2. DMDC OHMEBF BT 2 LR TN

OMDC 4, 2'-deoxycytidine &Ml fkT, #fkmTY »M{ban, =) Bk, =
1) Rk A F fLF R ribonucleotides reductase, DNA polymerase % [ £ 474 5
SECLDEY e ERET A, (Fig. 3)® 7 £/, FEAMOEN Gemeitabine (1
Cyd deaminase 2L o TAHEIEE LD LT, DMDC %, cytidine (Cyd)
deaminase |- & % inactivation (Z{KHitEA R b, (KM AEE S LI VIR 2R - T
vh, ®% 4 Cyd deaminase i1 DBV R T2, #Eh dCyd WAL LTV L
f:#) dCyd kinase i & 4 DMDC @ ') » @bt L 0 eds = & (2% 0 HUMHS S 1EA 0 £
HEBEXOHATVE, @

Mucleoside Cydrate
phosphate kinase | (kinase Idl'.‘:ﬁ kinan&l Cyd deaminase
dCTP «—— dCOP «+— dCMP -s—— dCyd e dlrd
Competitive
inhibition

Gemcitabine == |inactivation

DMDCTP+—DMDCDP=—DMDCMP +=--— DMDC—— DMDU

V V [actvation ]

DMA polymerase Ribonucleotides
inhibition reductase
inhibition

Fig. 3 Metabolic pathway of DMDC

AFlE, EOFE LTHRESTHLY, YHNOMKRMNESCIZMER, v PR
KA REPROEREBRSATEELE. LaL, v b, 4 ZEROEREDLRE
L 2-BEHE M [E4% 5 (40 mg/mA)id, T2 FTOMID ZHIST AR TH 2.
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Ziit, Cyddeaminase iSMEL ML/ -4V S F, {1 22 WERRBI-SHLT
MHESH R HEE L Z &, Cyd deaminase (244 2 RSN EREOEN
Gemcitabine LB L ThL LE£ALZLIZBEALLLDTH 1. £2T, H4ll,
FEOMELTHMRET L2520, EIMPhase | 3 Ti40% F i 2 WEERE LRI,
Cyd deaminase itk i+ 4 vw X, 4L EHVWTIT% I L kL7, DMDC O #
fERE, MAGETEO &V, VOO SR - DRI, LT, R EW
Looi, LATH, FMMTEEME, € F~OdM*$22 L RAOHES
Thatfz, Hb M7z 4 MM ABRACHITable 2) T id, BHIEEIF(10 moka) T Lik#

Table 2 Toxicity and Toxicokinetics of DMDC in Monkeys
( 4-week lox. study, repeated administration)

Non-toxic dose  Toxic dose Definitive toxic dose

1 mg/kg 3 mg/kg 10 mg/kg

Slight myelosuppression, Lethal, Hand-Foot-Syndrome

Hand-Foot-Syndrome Severa myelosuppression
Regressiva changes in digestive,
lymph-hematopoietic, skin and
reproductive organs

AUC
(ug.h/ml) 042 013 095z 0.21 3.22 +1.51
Cmax

(ug/ml) 021+ 005  0.37+ 0.09 0.97 + 0.44

——————_

A ST, PMARD 3 mokg ¥ M8 A5 LT & BREE 55 BAN0 & 5 W iEdk At
Boonf:, " Zoz b, BHEST S MM L ERERESHO K
BERTHEZLERLTE), ZHLOBEMALEBRTL - L F~D%4H
[CIRATRTHhLLELZONS, /4, YLREFF F4RAVWTIH2ES D02
WL THRBAREHEO&S LASE, ChonBERRETIAC Lo
£z oA 5, DMDC O #ERIIZ, 1 H 1 BO#E5 Tk DMDC © AUC -4
MLTHEEDA, S LABE, d5—EL<LLonbhRESEHFsn L
ML THI AL EEI NS, 77, KA, BETHERTIBSI
WO T A BEROMBETRELCR ) S#IT L0, BiMoERES bk
EEPMALHE, (10 HMIES 18 HMHRE, S22, 14 WS 14 EMEED
LA ERRBEIT R 9 S LB 00, LMV MBEHSEERES £
L7z, £O#Ee, FEi R MEROm#zE, b4 < 24 14 B MO A2
EThdIEdbhoa, ChoOBREFLEE, SGO85 L2 FYERS R
3, ftbHu, ﬁmﬁﬁuﬁﬁm%mufdﬂmﬂﬁibﬂfﬁﬁﬁlhmwmm
1/3 Wi i= 4 WTa1zm@nﬂ&m%Ta:htL PK data & &3 L 467 » A
7o 7 IoRRE LI TW( Ik, 351C0MTRMEYRERRLAZ RS IRE
TGCSFH Iz L YO LA X2 — (kM F oM EIZEERBI AL L4 b,
EREIZIE, BIRINIE S T MTD T4 - 72850 DMDC @ AUC 3.5ug.hml 2881 v =
LW L THHOES O Phase | WEBAEE N7, Figured i, chETizfls
Lz FRIRAE S RO L84S PKAK Profile 226 & FEORSHBO 7O 7
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TALERELLLOTHL, HEHE, b, L E L2 AUC 4° 1.2 pg-h/ml
BB LA T 0RMA N 64, AUC 2°3.5ug-himl (2% 4 £ W &

HEH (S THEV B MROW b LGN, 4, BRMES TR, %
ST L2 aMicAUCH ERT A0, £ L-TLES. L2 L

4 77

l l

0 10 20 J‘ 30 iﬂ 50 60 70 80
(259 (39)

Bicavailability in human (p.o.) :50%

Bicavailability in monkey (p.o.) : 30 %

Definitive Toxicity . Severe myelosuppression, severe diarrhea
Mirimal Toxicity @ Very slight myelosuppression, skin disorder

Fig. 4 PK/TK Profile of DMDC in Human and Monkey

FRIHES T, AUC O ERLOMEFIE,, EEEPL(BERTELZ Lithid,
S, DMDC #0018 X LTS5+ hud, 5@ AciE ) AUC B
M T4 ¢, MY Bioavailability 2R A1, BRAES ML TES
Ml LRI EERLTWA S, Hromid DMDC 7R 77 f L E
ErOmMEPDMDC 7O 7 7 A LIZIREROL S MR GHR, YRS G
EROREMSNETEL S LR AN, 2, EREFLOMIZSS T A
FENFA—DENSLEIELEETLLERLR SN,

[ &%)

Bk, 2 #i%i Cytostatic compound &+ S84 >l & F2 LT, ik S8R
@A slERB BT eEoRBLAEMNE LAWEESAROEE, 2515
ADFEIZOVWTERLLE. heogBrs, LBl eRRoiEZR
FOZEDRETHLIERLL,

1. EHOEEREMIE S £ 020 % < SHCMRE ST DGR 1 Wit

2 EFORMAOT T 4 MR Lo RS

3 BOEZEOGV IV RBEES S S, BELEREOMEORE

4. L FTTHEALZEEOMHE S T2 B BRISI A 2 HEDRE

=42, WhEEEROAPSETE TR ELILOTE W EILWHET, L
MhoiwT— 5 +E54 72 LT, i Phase | IZA S0, B{ABHTOE }
PKProfile ¥ Hl- TE{ T LI, TOHOTRIMEEZTM T EIZIRI(RNL LD E
EFITWHE,
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1990 SELRE, HIFASREIC DL TIRY A | NaFoRIAIMEICDLTIEA AR
Cardiac Arrhythmia Suppression Trial (CAST) study % iz & D Wiz 5 T 1
SEAR(E I & % 2 S WS LREOMMAEERANCH Sz 0, FIREIRED Y
ML, MEOERBFESOEDoMBEN Rz kize o/, £
Electrophysiological Study Versus Electrocardiographic Monitering (ESVEM)
study TEF+2ILEHH L. QT BLULHREHeEE=ET)I I M —%
LY FO— LATFBSRBEFOENEGFREAUBTHIOTRELD &M =
H. B4&DE-4031, MS-551, KCB-328 Zifidh & L Tbb S 2 5 A M A&
EEDbNAERFUE, F7zFYE. TP2 ) FRESE< DK F4 F)LAMM &S
MEExh, BEERtiTbhk. ChoEhomExRRRBRTIE, U M — 1%
RicsTagodtaahn, SR 0REORmV IS FIULESY —ILIRAE
O RETIAEBIRERI Mo bt BRICAD CERMIZFEIZMENTL
FRFEQTEEERENEREEZREL STV IS EFEKRIZ. EWMTD torsades de
pointes (TdP) 2 Ebh ARz LHEHAERINAWNME =N, 7 5 AW FELS
HTAMREEROREIEFLTWD, E6IKFNTFI 2, TATFIV-,
THZOTA LR EQELMERET QT EEEETEWIZH ERO T~ 8IR
AAEEah, RERMEICR-2 TV, SE. HERAERT QT i & i1 WiR
ERMEHTES D, QTMEIZHMERENIEOMBEZEZLTHS,

Drug induced QT prolongation and proarrhythmic effects in amimal studies

Keitaro HASHIMOTO. Department of Pharmacology, Yamanashi Medical
University, Yamanashi 409-3898, Japan
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kI -HFEa2o20RANES,
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* P e Ty cAMP AL .
|umnmiew KO L Camm T i 8min T L# Cafitifi/s &
Y e, LaR. T VRO A5t LT i
. mECEeTE A - . . T‘E'ﬁh QT@
" LT Call® . MER NS . iilmigr}:;
- — — W E e
n L1 B LE AR h!"lhul.:.:'.-':.i:{.l.::; FEI-HET £
IZK F 4 = IL40

HBIZEOHMEROER ( QT HEE) IZMHFEVE L 20 IR BUIRED S R
RN ERET 5 RIER S, MM Ca %% MINZ & Na/Ca SRk % 5
EEEDLMN, CaDWhhREN S QREENRHMIZE - TR ERENHENS Z &12
SNREVHAREERTWI-LLS0D0HD. QTHEEZETEMIT Ca Wk E1F
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Toxicokinetic and Enzymatic Studies on the Lethal Interactions between the Antiviral
Sorivudine and the Anticancer Prodrugs of 5-Fluorouracil

Tadashi WATABE, Haruhiro OKUDA, and Kenichiro OGURA, Dept. Drug Metab. Mol.
Toxicol., School of Pharm., Tokyo Univ. Pharm. & Life Sci., Tokyo 192-0392, Japan
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Marked increase in > Toxicity to bone marrow
tissue 5-FU levels and intestines
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Fig. I. Proposed Mechanism for Lethal Toxicity Exened by Oral Co-administration of
Sorivudine and Tegafur to Rats and Humans.

In rats and humans, liver dihydropyrimiding dehyrogenase (DPD) plays a key role as the
rate-limiting enzyme in catabolism of 5-fluorouracil (5-FU) formed from the oral anticancer
pro-drug, tegafur (FT), by P-450 in the liver after being absorbed. (E)-3-(2-bromovinyl)
uracil (BVL formed from the oral antiviral, sorivudine (SRY), by gut flora is absorbed through
intestinal membrane and irreversibly inactivates liver DPD in the presence of NADPH. The
irreversible inactivation is caused by covalent binding of a dibydro-BVU as a reactive form to
DPD. In the resultant DPD-deficient rats and humans, 5-FU in their plasma and tissues is
markedly increased to lethal levels. By Okuda, H., et al. (1997) and Ogura, K., et al. (1998),
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Fig. 2. Proposed Mechanism for Mechanism-based Inactivation of DPD by BV,

The amino acid sequence represents the proposed potential pyrimidine-binding domain in
the wild type of human DPD (top) with which ["C]BVU has been demonsirated by the au-
thors to react through the sulfhydryl group of the *'Cys residue. A mutant type of human
DPD (C6718) with significant activity toward 5-FU 15 not inactivated nor radiolabeled by

[“CIBVU.
5 | 3Lk

iR FLL B, TR —RD. R, 117, 910921 (1997),

2) Okuda, H., Nishivama, T., Ogura, K., Nagayama, 5., lkeda, K., Yamaguchi, 5., Nakamura,
Y.. Kawaguchi, Y., and Watabe, T., Drug, Metab, Dispos., 25, 270-273 (1997).

3) Ogura. K., Nishiyama, T., Takubo, H., Kato, A., Okuda, H., Arakawa, K., Fukushima, M.
Nagayama, 5., Kawaguchi, Y., and Watabe, T., Cancer Left, 122, 107-113 (1998).
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Dealing With False Positive and Negative Preclinical Data
in Predicting Human Risk
David Brown, DPhil

The purpose of preclinical testing is to evaluate the full spectrum of biological
activities of a chemical in order to define potential hazards when the chemical is
given to man. The probability that a given hazard will be observed in man (usually
as an adverse event) following exposure to the chemical is defined as the risk. An
understanding of the principles of "Risk:Benefit” assessment is important 1o
scientists involved in drug development process, paricularly when decisions are
made concerning early controlled human exposures, This process may be
illustrated by comparing trials conducted in patients with a life threatening iliness.
Healthy volunteers are recruited into Phase | trials specifically because they have
no defined pattern of disease. They can expect no material improvement (or
benefit) to their health status and it is therefore generally accepted that they must
not be exposed to any undue risk. |n contrast, a patient with a life threatening
illness may expect to experience some improvement in their medical condition
and will therefore usually accept a greater degree of risk. It is, however, important
to realize that "Risk:Benefit” assessments do not generate a precise and fixed
value, but one which can be varied according to the exposure pattern and the
sensitivity of individuals.

To perform an assessment of risk, it is necessary to extrapolate findings made in
animals to man. This is a complex and imprecise process, but some general
principles will be offered to simplify the process. Specific examples will then be
given to illustrate the application of these principles,

First, it is helpful to use a classification of toxicity because this will indicate the
degree of confidence in making the extrapolation to man. One useful model is the
following

Typa cl leristic R
I Excess primary pharmacology
Il Excess of a charactenised secondary pharmacology
m Receptor - mediated events nol previously seen
v Hypersensitivity, idiopathic responses

A typical Type | effect might be a dramatic fall in blood pressure and
compensatory tachycardia following treatment with a drug known to cause marked
peripheral vasodilatation. A typical Type li effect might be drowsiness following
treatment with use of a histamine H, antagonist for allergic rhinitis. These evenls
are well understood, predictable and can be managed in a clinical setting. In
general, therefore, Type | and Il effects would not threaten the development of a
potentially valuable product. Type Il effects are not predictable (by definition) and
those cause most problems in assessing human risk because they are most
commonly found when we move into new therapeutic areas. Type IV is the most
difficult category to detect in animal studies. It is addressed in part at this meeting
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and an example will be given, but this remains a significant source of post
marketing withdrawal,

The specific value of the classification is that it gives an early indication of the
therapeulic index of a new candidate. This may be very helpful in quiding critical
"Go/No Go" decisions, particularly in view of the fact that FDA is now considering
the issues of drugs with a narrow therapeutic index,

In making a "Risk:Benefit" assessment on the basis of toxicity studies in animals, it
is important to consider the important variables which help to govem the response.

The major variables which need to be considered are;

- The formulation of the lest article (vehicle, particle size, pH)

- The route and rate of administration

- Species differences in toxicokinetics and pharmacokinetics

- Species differences in routes and rates of metabolism (affecting detoxification
on the production and clearance of toxic metabolites)

- Qualitstive species differences in response (mood change, headache, skin
itch)

- Quantitative species differences in response (the response of an animal to a
humanized protein)

Risk assessments based on animal data are not to be treated as absolute truths
but should always be related to these importam criteria,

Specific examples will be used to illustrate these important principles and to show
experimental findings which over or underestimated human risk in early trials.
These examples will be taken to illustrate the following critical factors:

- The importance of assessing potential effects of the vehicle or carrier

- Use of the appropriate rate and frequency of administration

- Assessment of species differences in kinetics

- Use of the appropriate dose route and formulation

- Species differences due to differences in rates or routes of metabolism and
protein binding

- Quantitative differences in response

- The influence of age on toxicokinetic and pharmacokinetic parameters

In view of the importance of understanding the rates and routes of metabolism, the
role and timing of human studies with radiolabelled drugs will be reviewed. The
important factors goveming the safety of volunteers or patients dosed with
radiotracers will be considered and the types of study which provide the most
useful data will be discussed. The factors which control the disposition of a
chemical in the body, and particularly any indication of accumulation, are of
greatest importance. The use of quantitative whole body autoradiography is
discussed and the role of in vitro studies of metabolism and interaction with
metabolic enzymes, most notably the cytochromes. is reviewed.

In conclusion, a quantitative approach to the expression of human risk is

immensely helpful when extrapolating from animal data, It is particularly important
to understand and accept the principle that not all toxicity seen in animal studies is
relevant to the human situation. It is therefore incorrect to aggregate all potentially
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adverse events and apply equal weighting to them. Despite our best efforls, it is
possible that some drugs will continue to be withdrawn post marketing because of
adverse events. Many of these withdrawals will be due to rare events which
cannot readily be detected in animal models or in relatively small scale clinical
trials. The challenge for the preclinical scientists is to improve our systems
continuously in order to reduce the cost and suffering associated with post
marketing withdrawals while trying to ensure that potentially valuable drugs are not
terminated unnecessarily through inadequate understanding of their effects.
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Toxicity siudies based on the humanized reactions: practical use of human-
derived tissues and application of transgenic animals — Introduction by the
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Tohru INOUE and Yukio MIYAKE®, MNational Institute of Health Science, Japan
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The use of human-derived tissues in drug discovery
and development

Andrew Parkinson

XenoTech L.L.C., 3800 Cambridge, Kansas City, KS 66103, and
the Depariment of Pharmacology, Toxicology and Therapeutics,
University of Kansas Medical Center, Kansas City, KS 66160, USA.

Advances in molecular biology and combinatorial chemistry have dramatically
affected the process of drug discovery and pre<clinical drug development. This
presentation will focus on the rationale for using human-derived matenal (either
human-derived tissue or recombinant human proteins) in drug discovery and
development, with particular emphasis on the use of these materials for drug
metabolism studies. The use ol human-derived tissue for cerain types of drug
safety evaluation has been endorsed by regulatory agencies in Europe and Morth
America, where the routine procurement of argans for transplantation purposes has
made it socially acceplable to use human-derived tissues for research purposes.
Consequently human-derived materials are used increasingly in drug discovery and
development

Drug discovery

Laboratory animals continue to play an indispensable role in evaluating the
pharmacologic and toxicologic properties of drugs and new molecular entities
(NME's). However, it is now apparent, largely as a result of advances in molecular
biclogy techniques, that each of the well established classes of receptor (ie.,
adrenergic, cholinergic, GABA, muscarinic receptors efc.) is composed of an entire
family of receptor subtypes, each of which is a potential therapeutic target. The
number of receptor subtypes, and their ligand-binding properties, differs from one
species to the nex!t. In some cases, even a single amino acid substitution can
dramatically affect the affinity with which ligands bind to a receptor, and there are
several documented cases where small differences between human and rat
receptors have a large effect on ligand binding., Therefore, during the process of
drug discovery, it has become increasingly important to use recombinant human
receptors or human-derived tissue to screen NME's (such as those present in a
combinatorial library) to identify potential drug candidates.

The process of selecting a lead drug candidate from a combinatorial library s a
process of attrition, meaning that chemicals are dropped from further consideration
after each step of the selection process. The initial tests are designed to select
chemicals with desirable ligand-binding properties, and are based on high-
throughput screening procedures with human receptors. After this process, the
so-called targeted library may still contain literally thousands of chemicals, which can
be subjected to tests that are designed to select chemicals with desirable
pharmacokinetic properties, such as high metabolic stability, high oral bioavailability
and low potential to interact with other drugs. Metabolic stability (i.e., the resistance
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of NME’s to metabolism) is often assessed with human liver microsomes. Human
liver microsomes are preferable to liver microsomes from rats or other laboratory
animals because of species differences in drug metabolism. In other words, just as
there are important quantitative and qualitative differences in receptors from one
species to the next, so there are imporant species differences in the substrate
specificity and metabolic capability of cytochrome P450 and other classes of drug-
metabolizing enzymes. Human liver microsomes can be used to assess metabolic
stability in a high-throughput procedure. In this regard, human hepatocytes offer
several advantages over human liver microsomes, but the lack of a consistent and
reliable supply of well characterized human hepatocytes currently precludes this
possibility. Rat hepatocytes are sometimes used to assess metabolic stability of
targeted combinatorial libraries. In this case, the fact that rat hepatocytes contain all
drug-metabolizing enzyme systems, not just the cytochrome P450 system present
in liver microsomes, is an advantage that arguably offsets the disadvantage of using
non-human matarial,

Human-derived cell lines, such as Caco-2 cells, can be used to assess the oral
bicavailability of drugs and NME's, and such techniques are used to screen drug
candidates. Several in vitro techniques have been developed to assess drug-drug
interactions, and these techniques are also widely used in drug development,
where they are applied o lead drug candidate and back-up compounds.

Drug development

In wvitro techniques based on human-derived matenals have been developed to
gather three types of information, namely (1) which P450 enzymes are responsible
for metabalizing a drug or NME, (2) which drugs or NME's can inhibit P450
enzymes, and (3) which drugs or NME's can induce or suppress the expression of
P450 enzymes. The fact that human-based systems are used to gather this
information is important because there are significant species differences in the
function and regulation of cytochrome P450. Indeed, species differences in
cytochrome P450 function are so marked and unpredictable as lo preclude the
possibility of accurately predicting the function of human P450 enzymes based on
studies in non-human systems. The information gathered from these various in
vitro studies can be used to predict or explain pharmacokinetic variation (as might
occur when a drug is primarily metabolized by a polymorphically expressed enzyme)
and drug interactions (as might occur when one drug either inhibits or induces the
metabolism of another, concomitantly administered drug). The usefulness of this
information stems from the fact that the duration of action of many drugs is
determined by their rate of metabolism by a single P450 enzyme.

By establishing whether a drug s metabolized by a P450 enzyme that is
polymorphically expressed (such as CYP2D6 and CYP2C19) or extensively
inhibited by commonly prescribed drugs (such as CYF3A4), reaction phenotyping
helps identify those drugs and NME's that might exhibit considerable
pharmacokinetic variability. By establishing whether a drug can potentially inhibit
the P450-dependent metabolism of drugs with a narrow therapeutic index (such as
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warfarin, cyclosporin, terfenadine, cisapride efc.), inhibition profiling helps identify
those drugs and NME's that might cause clinically significant drug interactions. The
literature is replete with examples of drugs that have been withdrawn from
development or the marketplace because of problems associated with their
metabolism by or inhibition of eytochrome P450. Prompted in part by the serious
interactions between terfenadine (the active ingredient in the non-sedating anti-
histamine, Seldane) and antibiotics and antifungals that inhibit CYP3A4 (such as
erythromycin and ketoconazole), the US Food and Drug Administration (FDA) now
advocates thal new drugs be assessed for their potential to interact with other
concomitantly administered drugs. European regulatory agencies have adopted
similar guidelines to those issued by the FDA .

fon phen in

The biotransformation of a xenobiotic in humans is frequently dominated by a single
P450 enzyme. Human liver microsomes and recombinant human P450 enzymes
can be used to determine which P450 enzyme or enzymes are primarily
responsible for metabolizing a drug or NME; a process commonly referred to as
reaction phenotyping. Information from reaction phenotyping can also be used to
explain or predict adverse drug reactions that result from the polymorphic
expression of certain P450 enzymes. For example, individuals with a genetic
deficiency of CYP2D6 (5-10% of Caucasians) or CYP2C19 (12-23% of Asians) are
poor metabolizers (PMs) of drugs whose rale of elimination is determined by these
P450 enzymes. Several drugs whose dosage regimen i complicated by an
individual's CYP2D6 or CYP2C19 phenotype have been withdrawn or denied
approval by the FDA or European regulatory agencies.

Three in vitro approaches have been developed for reaction phenotyping. The
three approaches are (1) correlation analysis, which involves measuring the
rate of xenobiotic metabolism by several samples of human liver microsomes and
correlating reaction rates with the variation in the level or activity of the individual
P450 enzymes in the same microsomal samples; (2) chemical or antibody
inhibition, which involves an evaluation of the effects of known P450 enzyme
inhibitors on the metabolism of a xenobiotic by human liver microsomes, and (3)
recombinant human P450 enzymes, which are used can establish whether a
particular P450 enzyme can or cannct biotransform a xenobiotic. Each approach
has its advantages and disadvantages, and a combination of approaches is usually
required to identify which human P450 enzyme is responsible for metabolizing a
xencbiotic. All approaches to reaction phenotyping in vitro should be carried out
with pharmacologically relevant substrate concentrations.

In addition to predicting the likelihood of some individuals being poor metabolizers

because of a genetic deficiency in P450 expression, information on which human
P450 enzyme metabolizes a drug can help predict or explain drug interactions. For
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example, when administered with certain antifungals (e.g., ketoconazole) or
antibiotics (e.g., erythromycin), the anti-histamine terfenadine (Seldane) and the
gastric pro-kinetic agent cisapride (Propulsid) causes Torsades de Pointes, which in
some individuals has led to fatal ventricular arrhythmias. These drug-drug
interactions can be rationalized on the basis that terfenadine and cisapride are
extensively metabolized by intestinal and hepatic CYP3A4. When CYP3A4 is
inhibited by ketoconazole or erythromycin, the plasma levels of terfenadine or
cisapride become sufficiently elevated to block cardiac potassium channels. These
drug interactions are so severe that Hoeschst Marion Roussel Inc., has withdrawn
Seldane from the US market at the recommendation of the FDA,

Inhibitory drugs interactions generally fall into three calegories. The first involves
competition between two drugs that are metabolized by the same P450 enzyme.
For example, omeprazole inhibits the metabolism of diazepam because both these
drugs are metabolized by the same human P450 enzyme, namely CYP2C139. The
second inhibitery drug interaction Is also competitive in nature, but the inhibitor is
nol a substrate for the affected P450 enzyme. The inhibition of CYP2D6 by
quinidine is a good example of this type of inhibition because guinidine potently
inhibits CYP2D6 but Is metabolized by another P450 enzyme, namely CYP3A4.
The third type of drug interaction resulis from non-competitive Inhibition of
cytochrome P450, and often involves mechanism-based inhibition or suicide
inactivation of cytochrome P450. The inhibition of terfenadine metabolism by
macrolide antibiotics appears to be example of this type of drug interaction.
CYP3A4 converts macrolide antibiotics to a metabolite that binds so tightly (but
non-covalently) to the heme moiety of CYP3A4 that it is not readily released from
the enzyme's active site. The potential for one drug to inhibit the P450-dependent
biotransformation of another can be assessed in vitro with human liver microsomes
or recombinant human P450 enzymes. The clinical significance of such inhibition
depends on the absolute and relative in wvo concentration of the inhibitor and
substrate, and whether biotransformation is the rate-limiting step in drug
elimination.

i i h P4

By inducing cylochrome P450, one drug can increase the metabolism of a second
drug and thereby decrease or ameliorate its therapeutic effect. A dramatic effect of
this type of drug interaction is the induction of ethinyl estradiol metabolism by
certain anticonvulsants and rifampin, which can ameliorate the contraceptive effect
of the former drug. Induction of CYP3A4 by rifampin complicates the treatment of
transplant patients with cyclosporin or tacrolimus, and the treatment of AIDS
patients with certain HIV-protease inhibitors.

In vitro techniques for evaluating xencbiotics as P450 enzyme inducers include the
use of primary cultures of hepatocytes, precision-cut liver slices, immoralized cells
lines and reporter gene constructs. Of these various approaches, thal based on
primary cultures of human hepatocytes has proven to be the most reliable. When
hepatocytes are cultured under conditions that restore near-normal morphology

_Eg_



(including cell polarity) and the expression of liver-specific genes (e.g., albumin and
other secretory proteins), P450 enzymes can be induced by xenobiotics to levels
that are comparable to those achieved in vivo.

The major advantage of using hepatocytes to assess drugs as P450 enzyme
inducers is that this approach can be applied to humans, which often differ from
rodents in their responsiveness to P450 enzyme inducers. For example,
omeprazole is a CYP1A enzyme inducer in humans but not mice or rabbits, and
rifampin is a CYP3A inducer in humans but not mice or rals. In rats, the CYP2B
enzymes are the major P450 enzymes induced by phencbarbital, whereas drug
interactions with phenobarbital in humans stem largely from induction of P450
enzymes in the CYP3A and CYP2C subfamilies. These species differences
underscore the importance of using human hepatocytes for assessing the
enzyme-inducing potential of drugs and NME's.

Recent studies suggest thal hepatocytes isolated from cirrhotic human liver can
also be used for enzyme induction studies, which tends to support the “sick-liver,
healthy hepatocyte” theory of liver cirrhosis, The fact that cirrhotic liver can be used
for enzyme induction studies expands the available sources of human liver for in
vitro studies.

r and ethnic differ

There is ample evidence to suggest that the disposition of some drugs differs
between men and women, or differs between one ethnic group (geographic
population) to the next. Gender differences may be the result of hormonal
influences on P450 expression, and ethnic differences may reflect, at least in part,
ethnic differences in the incidence of polymorphic enzyme expression such as
CYP2D6 (Caucasian = Asians) and CYP2C18 (Asians > Caucasians), although
ethnic differences may also reflect differences in mean body fat and, perhaps more
importantly, diet. i might be argued, therefore, that drugs being developed in
America and Europe should be subjected to safety tests conducted with Caucasian
livers, whereas drugs being developed in Asia should be tested with Asian livers.
However, several objections can be raised to counter this argument. First, P450
enzyme levels vary enormously from one subject to next, even when comparisons
are made among members of a single sex and ethnic background. These inter-
individual differences over-shadow gender and ethnic differences. Second,
although the levels of a given P450 enzyme may, on average, be higher or lower in
one particular gender or ethnic group, the properties of the P450 enzymes
involved in drug metabolism appear 1o the same across all ethnic groups and
genders. In other words, if a drug were found to inhibit CYP2C19 in Caucasians,
the same drug would be expected to inhibit CYP2C19 in Asians or any other ethnic
group. However, the drug would not exert an inhibitory effect in individuals who
lack this enzyme (just as omeprazole fails to inhibit diazepam metabolism in
CYP2C19-deficient individuals), in which case the drug would have a greater
chance of inhibiting CYP2C19 in Caucasians than in Asians because relatively few
Caucasians are genetically deficient in CYP2C18.
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In summary, human-derived tissues are being used more and more in drug
discovery and development. Extrapolating the results of in vitro experiments with
human-derived tissue to the in vivo situation appears to less problematic than
similarly extrapolating the results of in wvo experiments in laboratory animals.
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Table 1. Results of rapid carcinogenicity testing using rasH2 mice

Tested chemicals  Rapid tumor response  Tumor  Malignant tumors
in rasH2 mice incidence rasH2 non-Tg _

Mutagenic (Salmonella) carcinogens (trans-species)

p-Cresidine +# Tg=Non-Tg + -
Cyclophosphamide * Ta=Non-Tg + -
DEN +# Tg>Non-Tg# + -
1,2-Dimethylhydrazine +# Tg>Non-Tg#¥ + -
4HAQO +# Tg>Non-Tg" ++  +
MAM + Tg=Non-Tg + -
Melphalan + Tg=Non-Tg + =
MNNG +# Tg>Non-Tg#  + -
MNU i Tg=Non-Tg¥ + -
NNK +# Tg<Non-Tg# + -
4NQO +# Tg>Non-Tg# + -
Phenacetin +# Tg>Non-Tg# + -
Procarbazine + Tg>Non-Tg + -
4 4'-Thiodianiline +# Tg=Non-Tg# + -
Thiotepa +# Tg>Non-Tg# + -
Vinyl carbamate +# Tg>Non-Tg# ++ +
4-Vinyl-1-cyclohexene +# Tg>Non-Tg# ++ +
diepoxide
Nonmutagenic (Salmonella) carcinogens (trans-species)
Benzene +# Tg>Non-Tg# + =
Cyclosporin + Tg=Non-Tg + -
1,4-Dioxane + Tg>Non-Tg# + o
Ethyl acrylate + 1 Tg=Non-Tg# <+ g
Ethylene thiourea o Tg=Non-Tg + +

Nonmutagenic (Salmonella) carcinogen (mouse-only)
1,1,2-Trichloroethane -
Mutagenic (Salmonella) noncarcinogens
p-Anisidine -
8-Hydroxyquinoline =
4-Nitro-o -phenylenediamine * TgsNonTg - -
Nonmutagenic (Salmonella) noncarcinogens

Resorcinol -
Rotenone -
Xylene (mixed) -

#:p<0.05

=-J =



M 2-5
E b P45 BETFERNE L LEHOBHEARADGA
O RETH, PhAIARS, BHE-. dUfERR, feKaE)

AL FE A EBE S A MRS (R b BF
P EEL S B 1 6 19 A W FE I

[IRLE®IZ] Fh2O—LP450 (LIFP450ZI2CYP) 12132405 TRiNtH S
TS, TOThthalTaa TioRHIcbBmNTERM YOS,
MAT, &R FHOGERICHMENEET S0, L TRBOEMEEY
LR i ORIz L - TR - = (CESAERT 5. TORMES S
TTRSIZRBEOMEN TS, LT E OilFf 20 TEREH
OB M E Ml FicBl st S aREFHTES, L
LiEhts, ER@iFeRnaizid,

1) BAENC B TIRBERHORE LT E2ESICHLS 22 L, AE
MERMALEIFERNEDICHMENS S,

2) BEREENTIE Ml #Yoss, BEMSE, N, S OmEkss
fAEL. BEOFZRUETENS, E RoBTSCHEERNIZHEGT S
TR TH S,

3) TLIT, B MBI EBHONRMENOLEMGEE EEM<3ICIT RO
i s EETs, E7-,

4) E O TERBEHHOAMNEEEAEZ B8 IRE FOFEMVLTS,
RS IERBWELEORAMBED,. £ MBS RMMIEELLD A= LA,
EralA RO TMAEEOBERE#- LT,

T AMPETI ERD4) 406, B MBS {CANEIEEE B
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Application of Genetically Engineered Bacteria Carrying Human Cytochrome
P450 to Toxicological Studies.

Tetsuya KAMATAKI, Akihiro SUZUKI, Kenichi FUJITA, Katsuo NAKAYAMA
and Takehiko Nohmi*

Laboratory of Drug Metabolism, Division of Pharmacology and Toxicology,
Hokkaido University Graduate School of Pharmacy, Sapporo, and *Division of
Genetics and Mutagenesis, National Institute of Health Sciences, Tokyo
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Long Evans 3w hIcBlF5 2,3,7,8-Tetrachlorodibenzo-
p-dioxin DHERGTFRAORBIHEIEE

O#esli=, N R Jana, S Sarkar, @il TfF*, WHEST
[V EUERFET  SERLEETE A0 — T, % BT AR MERD

(Hit) BSHENR TEEY 143 YRBERLEZLELTOEMBAIS

NTVBZEMD, FE, EFTHEINTLAEMER-OMENEREZNT
15, ¥4+ 2 OERNDE < IRARAryl hydrocarbon) L 7% — - O#EEA
BOOAFuTLBEZOGNTVWS, AhlbETy—2ALEFHIO-L4
pISOCYPM AL RE T BEOEKIZ, &3+ > -0l OB EFR RIS
TH 5., BRIV 00 ERMBEORFRAOERAN TS ERLIE
EHMELT. ¥14F2 2855y FioBHACYPLIAL, CYPIAZ, AhL+7
H—DOmRNARB OB, EExfmiLE.

(Hi)  6MaotE#lLongEvans 5w RI22,3,7,8-TCDD (100, 300, 1000
nE/ke) %R0~ S L. 7 BIBICRERL,. mikf o (k. FF, M. IR
B RTER. TR RERLE. CYP mRNAGRBILZ v heompetitive RT-
PCR Set (TaKara Blomedicals)ic & D aviciia Lz, Ahbt 75 —OmRNA
SER A at L 7= PCRprimer % AW TRT-PCR iElc &k O #l@E L f=.

(BE NS CYPIALOmMRNAREBUIRE. F. B, MR, B8, ATSLIRT
s, W, NNEERTIZI000ng/keTOHED Shis, IF. BT, BT
ORBAHLD M EENEB SN A, CYPIAZOmMRNASEBIZAF, M. ATZER
cEHE ., Wiz ITaAN Lt Ty —0 BB, fiNIRTED ohilk.
CYPLAZB L UFARL 7 —mRNARB S M TRELSh T, IR TOH5E
woahlk o sl ERMERADS A T+ A BEOR SN S AREL.

Expression of dioxin-related genes in response to 2,3,7,8 tetrachlorodibenzo-p
dioxin (TCDD) in various tissues of male and female Long Evans rals

Junzo YONEMOTO, Nihar R. JANA, Shubhashish SARKAR, Chiharu TOHYAMA®
and Hideko SONE

Regional Environment Division, *Environmental Health Division, National
Institute for Environmental Studies, Tsukuba, Ibaraki-3050053, Japan.
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[E#1] Dinitrophenol R (¥ MR 4.6-dinitro-o-cresol (DNOC) 2. 5w FER L
USRIL7=tLFY -ERERS SRR CHLT, WENCHEBOMRBIEHK2-
sec—butyl-4.6-dinitrophencl (DNBP) LEIHBOMEMRERT L 5FE24@F Y
SEFWESTHSLAY, n vivolZBIT5EEMBEIC OV TIRBSHICENT
Wiz, SE# 4 (2, DNOCEZRZw FCESLTRFERICRIETEERSEHL,
DNBPOMMBHE L HBEFT O THET S,

[HEELUFE] 0. 4, 7.5 15 me/kg®DDNOC, #50\27.5 mg/kg®DDNBP &
d—2AA)N 5mifkeg) ICBERL, SEI2EOISOES v o5 AMEESSESE
OS5l #5#3BLV4BICHMEEEXSE, WME MR HE BESLU
MiIROBRENEL, FREMFNCRELE. EMOME LECDOTIZHE
CEERMFOHENA L, BERFICDOLTIE, FEAEREOBELT -,
[BRELUER] 15 me/keg DNOCH 5B LONBPIRSBET, R5PICEFNENS
ESEVEOBMAET L, #583I80BETIVTHOBONYICHRER
Boehiahoit, BBRMRICABRIh-RFHER/MY LERBCEBHT S8
S#®148OBETIE, 15 me/kg DNOCEDNEBPEESHICHY LEEROET, B
BMFOEPHOETLREERSE (FICROMN) OBINMESHSNE, RY0E
HFVRETE WThOoBCHEMTEAORRIESSNT, WIBHRCHEH
RICHTLHREERIBLEINGh M, LEOBERMS, DNOCIZDNBR LFE #
. MTHRLEORTFERBEZHETI_ LY, BFORESLUENT
[CREBERT - LEEENE,

Acute Testicular Toxicities of 4.6-Dipitro-o-cresol and 2-sec-Butyl-4 6-dinitrophenol in Rais

Ken TAKAHASHI, Hitoshi HOJO. Hireaki ACYAMA and Shoji TERAMOTO, Toxicology
Division, Institute of Environmental Toxicology, Ibaraki 303-0043, Japan
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O=#H¥wil, wMKE. BT, BHIEM, REmE

FrmBEER et et

[BfY] Jos Fisherd3dd . b TIINNMMEIRIEORENM SN TS, /. Sprague-
Dawley (SD) 5 b TIIHTSMEAAED B AR IR TH S, G, WRHT v b DML
F-H R D A HE8E L. Fisherd3dd 7 HORNUBHIRIRE R OB 235 12,

[HiE] 6,12 18 HXTF 24 HAMO Crj:Fisherddd 7 bk SPF AZSTAZ 6, 12 HET 24
HHMO Crj:SD F - b (SPF) L D FERE F e &R L . M Bidesd, MREmL-. m
Wi, BRMRELTAT ¢ J—LE0HREC L D RS SR L. ihF A RATD
LRELTFLH R BHMAREOGETE . o ERR D DNA SitdsLT8 Ca B (H0GE)
1Tp-BLTF3p-E FOF AT O FIKFERRE HSD) 75HEM (CEEIE) | SRt
22 5TAT LH S5, LIRH 236 RS L OREGHE (o  FRARdOeEs) el .
= 5ic, Wk % SxodeH A FT 2 iisEL, 7R FAT O RER. 1Tp-334LT83p-HSD
&AL S TR 2 5*~bromodeoxyur idine (Brdl) BuAZ R (R SOCIIE R TR0,

[#54L] Fisher3#d v FCIE 6 A BRSZEEL T 18 BETF 4 A AR THR TR ORI A
541, v, 12 AL, TR0 LH SEER O L5 1 718D it Ot T,
18 AL LT LHRH S50, cAMP B, PKA iSRS S TRESR R omng S TR
3p-HSD FEEMOE FASEM S, MAT, 12 AAKLLETT A P AT0 2 EEROM D,
18 77 HilEA BT 1 T35 L5 3p-HSD ISHEE O T4 L T8 BrdU HuA A RORINAGEN SN2,
/-, ¥ AHAROnST 2 FATOARELH ROMYESLSHZ. A, SDF v B
TSRO TR 33 £ ORI SNSRI OPERT T s o 5 B kIR s e o .

(K531 W3 Fisherddd S o T2 FIR(EOD LH FEE ML TIC & SN LH S8R0
STXZINEIRRD 1 78-HSD FSHEOIE FATRIRMT £ 05 | = & L et e S hi,

A possible mechanism for development of Leydig cell tumors in aging Fisher 344
rats.

Yoshihiro FUTAMURA, Yoshimasa HAMADA, Chihaya KAKINUMA, Masaki
NAKAMURA and Yasunori SHIBUTANIL Toxicology Laboratory, Mochida
Pharmaceutical Co., Ltd., 342 Gensuke, Fujieda, Shizuoka 426-8640, Japan.
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WMFHEIZH TS Crj:CD(SD)IGS, Jel:Wistar B U F344/DuCrj S
FTORME

Ot B . IFEHE BBR_-. X&TR8

HEESTIRAARH EEMRERH ERHZLUHHAER

BFEEIENBRSICIVEL-ERE~OBESERTTA-HOFBEL
TERTHY. TOLOLOERYLME-ZHI-cE T2 2R TF— 40 IEET
%5, SE. BLED Cri:CD(SDNIGS(19~21 EEE). JelWistar(19~20 @R
U F344/DuCri(15~17 B#8)Sv kD% 50 Gl DULVTHM &8 F 0 s ik i 5
(RS, FBEURBOBFIRURTFEMARINER Cellsoft4000 (2 LA T E
MERTRELERHOBFIZEEL, RHEELUA-0OTHET S,

WMTFORBERBTIE., JolWistar BUFF344/DuCrj 12BN THE FEES . &
HEURHOTHOREREENERHAXTNAFN I 4RI THI-,
FLREDEIZ no head B amorphous THY . RENHEERUS X -HE
GORMEICLEBEAOALMN ST, CriCD(SD)IGS Tl. B RS, (k28
EUBRHTENENSA. 50 RU 14254000 2 R HAEETHY. BI-RB
BIZMF no head A BRIZHBENZBEHEA AR,

Cell soft4000 (CX LT EINAERS #7 TIX. Cri:CD(SD)IGS @ motility A 68.3
+26.6%THY JclWistar R F344/DuCrj DFNFh 80811 65U 833+
9ANITHEAEL. BEMOIESD2EL X ED o1, curvilinear velocity( u m/s),
straight line velocity( 4 m/s), linearity. beat/cross frequency(Hz), AL H.( ¢ m)
ICMLTIX.3 RETKELZEA RGN0 WTFhD /I SA—8IZEINT
4 Cri:CD(SD)IGS Tl2fth® 2 R ~BEEMOIEL2E M KEERM AL
fii=,

BIS.CRSZRICOVTHYED PAS BB XRICLEABMFERAT—S8%
BL-BREMNBRRELIERELTVL SO THOE THET S,

Strain Difference in sperm examination in Cri:CD(SD)IGS, Jcl'Wistar and
F344/DuCrj rats.

Kiyoshi MATSUMOMO, Shiori MATSUMOTO, Kenji SAMEJIMA and Yojira
OOSHIMA. Drug Safety Research Laboratories, Pharmaceutical Division,
Takeda Chemical Industries, LTD., Oosaka 532, Japan.
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LC—MS/MS ERuikihish SBERE/N S A—5 ORIFE ik

OfNl 5&, FeEp, M #@7, B EE

BADHA F U ¥—F

[AM] LC—MS/MSRATitE AfE TEhERROLEMIIoNT, HEFC
HRETERTESEVSHFNEN->TVES, FER2BIORBORRZICHL,
Btk ic BT, S5 EDOMPRELS Y VEBY L7 F= B ORIk
Iﬁﬁfﬁﬁi—?%ﬁﬁliﬁi'ﬁ%é;ﬁEﬁ]ﬁ%&]ﬂiﬁbti

[HiE] EmhRERNEOEDOETFNEBELTIENT I/ Tz 80, 7
o MRS, BRI R A MG, BohmEE TR UL TR
BELAEMS ORI T4 TRICHDBEIICTE R R 10mMEFRET > €
=ma (1:1) BiicERLY I NELE. PTERT /72 ~ Idparent
ion:159.9m/z, daughter ion:1099m/z, ¥ L7 F = »{iparent ion:114.0m/z,
daughter ion:43.7m/z. E)JLE ~idparent ion:585.2m/z, daughter ion:299.2m/z
®Multiple Reaction Monitoringi TM 8 /M S i &7 272,

[#0] SEORTIIERPUTHETERT I/ 7 2 20D WTHRIERRSA 3
pgmLTHHATIETH o 2. BN E L2200 TIE0.02me/dl PLTF= D
WTIR0.01mg/dlE TRENAIETH - fo. EEMEREZEUNE BT NHANTY
i 2L TF M LTS L FERO M s,

(6] SEOMHRIE, 85 L ERHEO P BEORMNEREED & cfF
5. DI mERTIFRMEOEEERDSEUNE L, BRIEORIRE LS Y
LPFoE2METESZEMNS, FFAOFET 1Y HARETERHSNTNDS

R - BRI O KN TSRO B ERE OMETH ) ZE0nT
tRTHLEEILNS.

Simultanious analysis of blood drug concentrations and blood chemistry
parameters using LC-MS/MS.

Takeshi IGAWA, Masava CHINO, Ritsuko HATA, Toshihide HAYASHI
Ina Research Inc.
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DOTHEZOLESHR (Zv ) CHIT50%E. R BRODDT
HBLURBYOSITEL SUICRERE

OBWRA, it % BIEEF HEELX FEEFH, MHEF

MEZA HERERNHR

(B8] DDTIZ, MROBNREHELTHRENSY, FBESLIURREYE N
S, AFHRNICEIE R RO TVLIATAMEAMROVLEDEBENTIVS, DDT
DaiiElL, #RECG (ECD) ZHETHY, NUF—rENFEELTEERE
DEWICAVSZLIE~DOSTERBTH S, SE, S MIBIT2mME, i,
RPOODTE LB OVWTERBEN S AZBOEHPLCEEMIL, NUF
—aEEME, £ FOREES Y FREZGOESEHBCETIME, HR.
ERrOERICGAL, TOREME SEFREXKSOME COVWTHRMLE,
[AiE] 9IFEE LTI, EHHEHACISS - ASATHEL, ZOUISNEI—HSA
THWBLA#E, HPLC (W) ZAVWTERLE. NUF— a2, THE WE
ETHREL, MEBL LTI, HiRM, RLKA, SRt HEE THRER &M
% (B4, BEELY) , #RER. ¥ (9ABRERGT. BERET) TiT-
feo MUF—FLESREERWT, DDTE1000 ppmEERMEORES LES Y +
S0 T, M3, R RPODDTELUANYREFESNCERL:.

[(&R] SEMILUAHPLC (UV) &2, BEZErERTERERLEESICHA
U, REFsEBErBoNL. £ BHZ-HSAOBRAICEY. SHEOME
EELVERBRRONENTETH - =, EOHERL BELEENUF— 3
YMEIC2VWT, Ol FR BEEECEVWTFNFIRYLEEE, RERE L
UBANEERERTSOLHTEE, DDTHEZOESEBICHWT, DDTRE L
5 e WMEICmE, FR RPTREMOREL, ChEEEREHELTHESS
MEhcERIrHBEZN-EREZE—HLE,

Analytical Method for Determination of DT and Iis Merabolite in Rat Plasma, Liverand Brain,
and Their Concentrations through Single Oral Administration,

Namuto TOMIYAMA, Hiromi TSUIL, Momiko WATANABE, Makio TAKEDA, Takanon
HARADA. and Hiroke KOBAYASHI Institute of Environmental Toxicology. Tharaki
303-0043, Japan
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HESORSEOEMHECE D (ERERSPOMMEPRERHMNEE
OFR : DDT DSy FZHITE b aF 2T 7ARBEETIL
ELT

O+, EWUREA, M+, HEHEIZX, FEER

MEiEA BERERRR

EEREEICED TK RBI-E (T 28N ENBEORECRE L~LOFMC
AT 5H1-8, HEEORETHoAL-EMBEEN/ S A—3—SoRERSON
PRERMBROEBEZTFRTE2HZERILE. BEEESEHFECHE (53—
VT oTERNICTET ARSI TRESEOERSLELREL, BEESC
HH2mMPREOCFTHM-FhehtORELZAAL T, HEEORSOEHDEE
SA=FIZETE Excel*2BL\TONMIRELZFRLE. FARREORASEIZD
LT, DDT (p.p-Dichlorodiphenyltrichloroethane)® 5-6 (8% F344 5 k=3
(4 TKESERELTEH L. AT, FO CYPZB1 & & connexini2 (Cxi32)
Ay FHEEHNICHEL 285 LUFRMNENRER tOMEEFEH L=,
DDT 106 mgkg (G0%LD)*EEEQREE 192 M ETmEs DDT REER
E L, EHEIE/ S A—42 FRHT=, ShIZE-TE, 50, 160, 500, 1000 ppm @ DDT
MEAHEHS Y FICER4GEM BN ELBEO0ES DDT REOFAE
Tofz. DDT m¥EPREFRMLFRHESEZMIE L. EEEORS&OMS
DDT BB 1, 1.5 hr O—RIBULMSIE & 2 OB EAIE (L, 9.50r; 1., 76.8
he) 232023 = AV PETLICHS ZEMEE SR, ChiYRHAR
Smm¥ic DDT REBMBEE TR LSRR, Fi 9 BHEOREREERED
FHmeEchREIZHAYUL. FRT 3~ BICE—2I(Z, FESBHI-FSTLULICH
LZEEREh-, 251 AMTER DDT BELFRLALIZ—EBL, FRAORY
A E Nz, BERE 2 EME LR, 160 ppm ELETMY - FFRA DDT &
EOETHEN oA, IF CYP2B] IR LAFERIEFIEDIERE LTO Cxi2 &
Feblx, mi% - FRAEYVEZOERNTEICEGL, AUC EFENEDEAT,

Prediction of plasma concentration-time profiles in feeding study from the data
on single oral admimistration : Application to toxicokinetie study of DDT in 344
male rats

Momiko WATANABE, Naruto TOMIYAMA, Hiroko KOBAYASHI, Makio

TAKEDA, Takanori HARADA. Institute of Environmental Toxicology, |baraki
A03-0043, Japan
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Dihydropyrimidine dehydrogenase (DPD) ©25-(2-bromoviny | juracil (BYU)i2
LA GBI BVUIZ L S DPD BT O e

O/ i—m o, BEwEs, RIRAY, fREBE/L>, #E 20

VHOS SRR - BEAEED - 0 R AL RCE, VO A DU A R
Kty y—

[Btg)] )7LV (SRVYEEE LTHSNDE Y 4 L AFESRY & 5-FU BB ED
BERICE DSk LA BOEM R S EERIIL. 5-FU OB T H 5 dihydro-
pyrimidine dehydrogenase (DPD) 2% SRV 7% & P12 £ 0 2w+ % 5-(2-bromovinyl)-
uracil (BVUNZ £ DI SRIIZEM S L, TNEHRIEE NS0 II5-FUD AR AR A
BRICERLLOTHLEI L BIZRART 2 P2V PR32 T2 A
Wl S UPICMMDPD % WA THEREIC L DS L AT, & FDPD
(hDPDYE AWV T BVU 12 L ZBHE IR L e 2 e iz T2 2 L2 HM E L2

[F7iE] KW 5B hDPD & NADPH 3LHE F.["CIBVU & 4 ¥ F 2 ~— F L TR 4
BEPEMhDPD £ irypsinic L DERESREL . B o BHERER<TF FO 7 3 / Bl
TEE T o 12, ERIDPDICETISHI MR ERE - L D IEML 2,

[#6 % - %] B hDPD 12 NADPH 12 FIMCIBVU & £ ¥ % a~— 4 5 L iMHE
[cX heEf s, R IDPD OMEGSHICL DN TF FE
HPLCIZX DHBL ., N-ERT I /BN LEELLER. Jo7F FORVIL
DPD @ pyrimidine-binding domain £ —¥ L THE N, £ORFHRO M Cys HWEHTAGET
ol ZlOBRENEHERTVIZ LML TREESRL, 22T, 20
Cys & Ser |2 L7-hDPD (C6TIS)E AR I RH =4, MBE L CREERS T
WTBVUIZ L S EERTIT o 28R, hDPD (C6718)d 5-FU Bt Ln L 20
BVUIZLoTidE(AB s idholz. LEDOH RIS, hDPD O BVU (2 L 3k
tE{kid, hDPD 12 X o TBVU 2 S AR 2151 12 L 1 hDPD @ ' Cys A 3L A7 i
SicEm I, LETAHAREERCIIRET S Z S5 R E .

Suicidal inactivation of dihydropyrimidine dehydrogenase (DPD) by 5-(2-bromovinyljuracil
(BVU): determination of the amino acid residue modified by BVU

Kenichiro OGURAY, Haruhiro OKUDAY, Kazuhito ARAKAWAY, Masakazu FUKUSHIMAS
and Tadashi WATABE", "Dept. of Drug Metab. Mol. Toxicol., School of Pharm., Tokyo Univ.
Pharm. Life Sci., Tokyo 192-03, Japan, “Hanno Res. Center, Taiho Pharmaceu. Co. Ltd,, Saitama
357, Japan,
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E FCYP2B6 & = FNADPH-PA508 yTRE# 4 S IC R BT 2 K o
Io

O MgE—, ST AR, BHEbE, T

ALK IFEL - FCH 3 b7

(HM) & FCYP2B6iZ, HitABI DR T v I ER6TI /2 € hEOH
ABREOAENEEEICES T2 24 Mo T SA, S R4 38 TR % Al
I ENTESY, BEFNCZEEORAITEATHWELWOSERTHEL, £
CTAMRE TR AMMICE FCYPZBOLCYPICHT 2B Frado EH =M
NADPH-P450B M EOR) » # EIIcRE ¢, ToOEEEAL T -3t ED
EHEOBN A EZREMRET S L2 HME Lk,

{fit] CYP2B63; L TFORMDCDNA% & b FF#RNAL DRT-PCREEICTHIBEL 7=, K
BECTHRVWREL AL EERTIEDIL, BEOMEE2E 2L TCYP2BS
DONAGT X/ ON-KBWHE I — F T 5859 #PCRICED ERBAEIZ LD NE
L, B A S —pCWIZ#l Z26A A, OR DNAIZEE S IcHl A AT, HE L
fo 7 & — % KBMDHSaEIZ A L=, CYPORBAZCOEZAY ML ENHYE
L=, £/, OROEFH Z13H0VDF 70— LBl EIZ ENBELE, 7
L hF07TY ORTFIALBRRIZ L D BB L f-CYP2BoORERIT M 22 L /-,
(REL L ¥#82] pHSSOBHEERL,. Bl Y TOELBD()-FAHSH FES /
L EOlEm o E L FBSICCYPZBOORE L ~ULitR A TH o=, COER A
SRLIZEDBHLECYP2B6MSEM L ~ULI2103.6 nmol/L culture Tdh = 7. OBy
MicHITS0RG R L3964 units/L allune TFH 7=, £-REL-CYP2BsZ
TTRF 07 ORI FIACRBEREZA L. £OLAUWTY - R %
M Z=CYPZBOR EFROP2ZMETH . Z0 KIBER B R i2CYP2Bo ) #ft5
HBBOBRICHTHTAESLEZ SNS,

Establishment of Genetically Engineered £ cofi Co-expressing Human CYP2B6 and
NADPH-P450 Reductase.

Ken-ichi FUJITA, Makiko MORI, Akihiro SUZUKI, Takahiro KUSHIDA and Tetsuya
KAMATAKI. Div. of Drug Metab., Hokkaido Univ., Japan.
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DNAD A F b iz L &+ S CYPIAL G SHEHIAR Ha

Ofil  Jril. ok T s Wi

LR KA RS GRS T A

[EH&)] CYP1ALR <A E L > OfUlmEELicME L, Y1432 293-AF)1a7F
#E MO EONEERKEANC L TEORENEEE NS, Lhl, MGz
HCYPIAI OFE I AL B E 04 F OB TIRCYPIAl O BE R ESh D

WTRIEEACBREI NV, TOEIZCYPIALOBEIDHIL, AT 2 BH0 RS
OEFE|&EC L BRI EETHS. TOTAFRE TR, 28 FRBsEO IR
5115CYPIAl O FEHD 0 ORI £ i & L1,

(A &8 7o ¥RBERORKI RS LU RORBERICOVWTAFILI S -
Z L (MCY iz L 2CYP1AL mRNAGRHESI v o B L 0 L. T O E,

RKI3@RTIZCYPIAL mRNAGIRMEM BN G, RabjiTide<itizhn
Mo, —F, CYPLAl RN B 24 2A) £ 7Y —(ARPPAmT mRNAGFEH L
AT TEY D S Ao, SO EMG, CYPIAI OFSE RO RIFE,

ESETORTRA<REETFOMs S BN, FITRAE. 2HFCYPIALRE
FOs'- Lo B o N 2 XREOR PPz A F L &8 4 aliE o & 4 CpGREA A el L
TWEZEIZEE L, XREODAF I{kick DROM oelERizonTRELE. 9.

DNAGE A F N EHTH D5 -aza-2 -deoxycitidine fFIEF TS L i, MCIZESCYPIAL
mRNAD B il <. T ORE. AL EESHORIabERIZ DLW THEMCEEFT
CYPIA] mRNAGRBEAGES S, CYPLAI O BBHRM IZDNADG A F LAY L Tha D
Efa, TOT, BEHMS FUDLAIZESHT I/ OREPCREM ALY LI
I NXREOIOFTERAG B oM SCpGo AF W o= L & 25, RKIIgR T
XREMIZEA EAF TR TWiL@IZ ML, ROabFRTIEIMEIZAFNEEINTWE
TEMSMof, S5 YT RT v ICE DAWRAMIENS KR A F I N
XREIz#STENVT St ok, BLEORRENS, DHEMIZETICYPIAIRE T
SEEDE T XRED A F AL BEG L. HFRRICKECHTLRMABEELWBLTLS
alfEdEAtER E .

Silencing of CYF1A1 Expression in Rabbits by a DNA Methylation.

Yoshiki TAKAHASHI, Chiharu SUZUKI and Tetsuya KAMATAKI
Division of Drug Metabolism, Faculty of Pharmaceutical Sciences, Hokkaido University
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REMRICLIRBHANLEROBR L TOERTL
—JEMS/MMS SRR EHERRO E L6 —

b LAYz v o0 RERRMRERRIL -7
HiEA OFMIE!, AR, g’ Harz. E5H°

DE—NE), P EIEH. O (BHREECS -, V) REAP.
U(HAEL Y-

FIXRAVIZWwONIAERREEBHAE /LTI, B 1 BEOREFHR

& L TethylnitrosourealZ & 2IEBH RO LTROBRIZD UV THES L(Environ.
Hﬂ.mhﬂm,m,ﬁ}ﬁ&lﬁmhbi?lﬁ::w???l&ﬂh%ﬁﬁﬁ
HEHBRORARET LE. SEIIE. 5 DOBMBEMHE (procarbazine, PCI;
propylnitroscurea, PNU; 4NQO; DMBA; dipropylnitrosamine, OPN) LT, T
RARORSPAM L TRAOERTIMLT 4 MMoSNIc L 0B L=,

[#i&] Muta™Mouse IZBILEMENEOERARS I LI FHRYNLEBHEEER
[CHEEREARSL. #5#® 70, 48. REBICABRBEENRLE, ¥R e
TRREIL. B, AR, ROV TR2ESDLERE L. fIZHE. 5. X8
BREEEBMLT., L&HMYRD SRBBLLEIZDLVT, positive selection i&IT &
NEESLE. . RAGETEREII OV TEENTA0IC. FHOEA LS
MERIRE ESICITo %,

(&R] MEEERTIZ. PN UADIESHIZE LT, S ELEOBERIBEHEA
oo —H. lacl B TFOTEHMEIZ. PNU, DMBA, DPN 2B LW THEMORS TR
LTz, dNQO DEERE AR S T, RVIBMBE CHIM TOMBIETH - 1251,
BEORETIIEBORS TRt ko PCL TIZBE L k2B HFIHLALED
2 BERERC LTI EMNOARBEET o5, REBEBORETH
eSO EHNORETRIEOERFN SN . TABRROERELIZDLTIE,
FRELURMATIZNBEBIIHAITERLTVL(EMEMBHSNAED. BRMTO
FRAORBIIR L, TOER—FEHERNIIR LT IR EHONE,

Time-course Variations and Organ Specificity of Five Carcinogens Induced
Mutagenesis in Muta™Mouse: Results of the Znd Collaborative Study on the
Transgenic Mutation Assay by JEMS/MMS

Satoru ITOH', Takayoshi SUZUKI", Madoka NAKAJIMA!, Noriyuki HACHIYA' and
Takumi HARA''. "Daiichi Pharmaceutical “NIHS "Biosafety research Center
YAkita University ‘Food and Drug Safety Center
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XN YO invivo RRERBRU L ZTOMERENS
Hh it 4 i

OfaE—". SEHF. N & SFFS
Bope, HLERE

‘oK - . CE TR - 2GR

FLNAQIET7 7 PR 7 A LUIFESEEA L, YL 7820 LERE
HERT. —H. Ashby 512 rat in vivoUDS BN BB TH -2 2D 6F /1) A48
non-genotoxic carcinogen Th H M L Twvd, T CTHAR, £/ XD invive
PRS2 21T Muta™Mouse F VLTI L-#%. - BLWwToLi#aty
OERMEOMMA R S, TOERASY b it 88% 2° G to C transversion TH 4
ZERWOMIIL, ORI, F ) AL SR invive (28T 2 FFERE
DNA ICHT ARG CERTLILOTHLZ LA RSl i, TOM{x:
FHELFEIZGHIVIZ OO BN THL Z LR ns, —Hlisid, +
2N 7O 7 2 XBRIZELARETHBEE~OEFRIZ2VWTLENL, A7 v ER
BOAFQIZEN F /) 2O REVE (Ames test) KU RIS ES B (ran) 25074 &
KYTBZZEFWHOMILTWwAE, F2T7, Che 7 v ERBRF¥ 7Y 7@ invivo RINE
WIS IZ2 T Muta™Mouse & AV THRETL Az Hikid, —BFSo o MiGEM
Muta™Mouse - Q, 3-FQ, 5-FQ % S0mgkg T 4 OMEE ip 455 L, WREE5H 141
HORFMR® DNA L1 jacZ B{ET % A packaging k12X DEMR L, GalE ki & 4
positive selection |2 X V) Z5HIIE (M) WM L7, FOR%, Q RIFS-FQESHT
i, R L EBREEED 4 DL SO MF O LR RSO L, 3FQ Y
BT BMMENL AL THE-, ZHIZED, 37 v ERRIEX /) COMER
BB EER S L THHTHEZ Edfinvive lcBWThirshs,

Antimutagenic structural medification of quinoline assessed by an i vivo
mulagenesis.

Ken-ichi SAEKI', Yuko MIYATA', Yutaka KAWAZOE', Takayoshi SUZUKI', Makoto
HAYASHF, Toshio SOFUNI. 'Fac. Pharm. Sci. Nagoya City Univ., * Div. Genet.
Mutagen., Natl. Inst. Health Sci.
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TREHKBHF S A7z 2o T AL BRI
—EOITREERESIC oW T—

OHEfEE, Mo, M Bk % S5

T—+1 (b)) ek

(B8] RI AL 22970 AERGE in vivo BEREVERINER. (E¥HHIC
S HBE TR R AR RNICRET AR TES &0 BT BRI
BEIIRHTEE, L Lz, AHBRORBE TSRS L TOWAEEMN
EAIZDOTRUWESHFICREERINTLRL, Z0k8, ERRiIcL-oTER
SIGIFEINAEATNOM X SRR - JE AR - OMIE S R L .
(Hi£] 8 M5 HHE Muta™Mouse 1= Benzola]pyrene (BP) @ 125 mgkg % 5 F [uli#
DL, RS 2 ME Q4 BE) BLUL 26 MBS, &RBICHITS heZBA
M ORI M % Positive selection iE%& AL T~ —7, #ftizBP
% Muta™Mouse 1275 HLTF 125 mghkg DS RTS HWEEORS L, s
11 METHE®RL, SBEBICOLTHEANBEEERL .

(FERBLTE%) BP OREMERBRO R, Mrsmsi Ty, N Wce-
foo —J5. BP IS 2 MEH TERMIEDS - RIS, AB>/0M8, Al
VI, RN ARV > HTRE, A>T, LERTH D, BICIRZERSEETULENS
fz. 2512, BP REOENBMTHSHEENSE 26 MEIZB LT, M- 6RE
ORTICERATERIMFEE N, TREVEOMD - RREBOMI, K> AW >
i, HFBk. MW TH-ol. LLEOREN S, lacZ BT % reporter gene 1262
Muta™Mouse (X in vivo 2P ER TR T RBIZRIITES L LW SR S S0
O, SEMLERAURREY - JFERYURRAE S AR BT AR ROTEB LTSRS T
MFaZs@3ARTHSZ ENmmaht,

Estimation of cancer risk from somatic mutation assays

Atsushi HAKURA, Jiro SONODA, Yoshie TSUTSUI, Takashi MIKAMI and Kazuo
TSUKIDATE. Drug Safety Research Laboratories, Eisai Co., Ltd., Ibaraki-300-26,

Japan.
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ML TR z=a v U R gptAOME

Ok —. fEXiE

[E G WA ERBEN

BN TR Ay R4 7OERER (MERR, 7L—207 b, K%
ER) £MEICRHLSTFLSALTRINTIAIAT, PF AV vk
HHTHS, LOWLEFO T rAVzoo v RERAVASERERMRIZ. &
REOBHPERBEOREICETA2ENALRASKECL VI REAEMN TV 5,
s, cheoa*xEBTLEHICRLWFF A==y TR gpta & (EW
1 1t

A, KB gpt MiET% L#l—%—F 12 6-TG selection = L 9 £15E
BTER (MERBRL7L—LT ) &, A7 7—Y redgam BiET% LH—4—
E4 % Spit selection IZ L D KEBEREBIRNIZHIF 4 T L2 arTHE0)
A -oTVS, MohER7o—2h6iE, PCR & DNA —4x iy
Fizk 0RO EETH S,
gptA=7 A FL= Lo LT (ENU 150 mgke, WERMERE, 7 il
B Cmts k., Mo gpt Mutant Frequency (XSEMER-~ ™7 & (2 H ~<# 4 %
2R L, got BT EOERBMAFELEE - ENU BT AT-TA O
FFrrRrAia—da iRk LTVE, —F, v9 2% H rv—BBH L2
MR Spi” Mutant Frequency IZ8I% (28I L, TREA ST 1 bp~47 10 k bp
KEERNRE SN,

LLEDEBENG, 2O AV =20 A BAKICEBIT S SRNERLE R
RERTROBHE LUSTFL-LOBRN- B Ths Z LARENRE,

gpt delta Transgenic Mouse Mutagenesis Test System,

Ken-ichi MASUMURA and Takehiko NOHMI.

Division of Genetics and Mutagenesis, National Institute of Health Sciences
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WSO E FF R 2 0— LP450 ENADPH-F | ¥ O— L P4508 il ¥
DIV E 7 W R R B O

Ol A" Mm%, HHE, SR rx'. Emee—'.
(IETHEES®, fEAliE’, Shil{nih'

bt - % - (RN, CESINET - ZEREE

(BfY) BeiiohEzTickMEics A FF o O—A4P450 (P4SOH S NI
CYP) REEEMEL, TOEMMEERL TEE. SEEEEZ, BB
RO WThICHH AL EFPSORBREMBE T 5012, £ hP4S0E
NADPH-F | 2 00— LPASO S cM B &2 [ - T SHILESRSHEHMTITI I &
Za &L k.

[Kik] £ RP4s0 (CYPIAL, CYP1A2, CYP2A6, CYP2CS, CYP2C9, CYP2C19,
CYP2D6, CYP2E1, CYP3A4. CYP3AS) LNADPH-F k& 00— L P450 BB %
DNAZHIAGA A FIEBFRE TS A FEYLEXTIHICHAL, FNENOPLSO
STHOS I EFTHEFRRREEME L, PAEE=- oY T REDT L
FIEA ICERSHEERL, TREMRSBC OENEEREEERTSLADO-AF
WHTZoDNAAFIN S S A7 25—t E T2 ErRT BE&KYGTI08% B
Wi, FNFNOPASOHFRLIZ DOV T R B, PR, HIBOpHAZ £ O %% R
L. #0T, REMEOEEETN TN OPAS0 FHORTERH WTEHL .

(L] 10830 £ FPASORIFSEM A ILE 7 M OB iz L 7=, & bP4SODR
HRzEhFho g riiz20 T, RXEERESEM FT65H 5503 nmol/liter culture (D
W TH-. £, REMEOFEEEEML SR, HILES 7 Bwhole cell @R
ETEFNTNOPASOH TRIOETIZH L THREEZRL L.

Li=ft-T, BrL L2 SHEN RRERZEDNBHRICNA T, ZRK
Heile s & OB 2R ADIEH B T2 2ENICHARRTHLLEAGH
.

Establishment of Salmonella Tester Strain Co-expressing  Cytochrome P450 and
NADPH-cytochrome P450 Reductase,

Kazuo NAKAYAMA', Hirotaka KUSHIDA', Hiroshi IWATA', Akihiro SUZUKI', Satoshi
YAMAORI', Ken-ichi FUJTA', Muasami, YAMADA’, Takchiko NOHMI' and Tetsuya
KAMATAKI'. 'Fac. of Pharmaceut. Sci., Hokkaido Univ., “NIHS, Japan.
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TI5 L VB, PN RE S ROMAMRIC BT 55 b
RTAE b It RARRRE OS]

Ol s, W.W. Johnson, Y.-F. Ueng, F. Peter Guengerich,
W A

KB A A SRR, Vanderbilt Univ. Sch. Med.

(B 8] 773 b+ 0B ORMIOEECERI, EICF 20— APASOMER
(CYPXHEPASOIZE - THERZNS89-THEF L FODNAB S EIhTWE, —
B BEIRF S FOBBLICOVWTHR., TRF RRRESY VS F4 AGB
MEOMENTFHRINTVE, KPP T7O7 75+ VB OBRMRTIZ, EF
P & QR RRRLVREONT B0, FRBHETIRIRF > BRI RO R
<. MiPTY 75 R BTV I MERNE VW EBEEEIN TS,
AMETIRT 77 b+ 2B, 89ThF RomkRizcEids 5 FRUFE b+
IHRF FAKBMMEREOEREIN vitroTMX5Z L 2HME L.

(# ] EbRUSy FOBRETRAXBIFLOME LT HF > FARMEE
AL, stopped-flowiRIZED T 75 R+ B, 8,9-THF > RO A SRR
HEEERE L, 772 b 2B ORMSERESEHPLCHE RUY LT F
STA1535/pSK10028 M S umudB iz & 0 .

(BREUER] 7735 b+ B iR FCYP3AMIZ L Dexofkic BRI R,
CYPIAZIZ L B T+ & RERWIZendo kR exofb T, 775 hF 2B,
8,9-THF 2 FidexofKITHS THWIEDNAMEIENEY Shit, K TrREE
THLHLT 7 bF 0B, exo-8,9-TRF > RO MAMREKIR, THRF FK
BEERIC L > TERS MBEEON22%NREZ N, CYPSAUIRLT 75 b1
>B, OIS PRI, PASOIZH L THS0MBRO THRF S RAMEMEGFET
A XN, UEOERS, 775 M VBABOREERIIBYLITRF
L FARMERERIC KA TEPE A AR ROBRIRKE <z 2 LAt S k.

Roles of rat and human epoxide hydrolase in hydrolysis of aflatoxin B, 8,9-epoxide

Hiroshi YAMAZAKI, W.W. JOHNSON, Y .-F. UENG, F.Peter GUENGERICH, and
Tsutomu SHIMADA. Osaka Pref. Inst. Public Health, Osaka 537, Japan, and Vanderbilt
Uniwv., Mashville, TN 37232, USA,
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NS FTFS LRI LS Ty PP R E B OKE ) B8E
MEOMEIZDNT

O 2, Kk WiE, #) e s S8

I—H 1S s

(A S SFT7 /=N EREO -HTHS E2011 {X, Moncamine oxidase (MAO)

type A IZIRIRIA MAO HEEMZH L TS, iR, 7 MIBTS E2011
OB HERBIC SV TASHIFEE (FEROBEELS) ORBRFZR
5B TiTr-> .

[MES LT HE] SD £ » M2 E2011 @ 150 mpke % 1 H 1 [, 2 80 EN
P L=, 4. E2011 @425 45 ST sulfotransferase (ST) BL#M &L T 2,6-
dichloro-4-nitrophenol (DCNP; 10 mg/kg, i.p) 3£ TF pentachlorophenol (PCP; 5 mg/kg,
i.p) #. FE/z UDP-glucuronosyl transferase (UDP-GT) FL## & L T ranitidine (RA; 100
me/kg, po) ZEEPILE L, E2011 2 X SR BEIC T S MR R £ RE L,

(R3] E20n MM S TANEFEREE AR, DONP QGTHEIZL DNEL
=A% PCP Oz Lo THEMIZMBE N, £, RA OATTLEIL E2011 12X
LIFEEICERE AU,

[#3%] SEIMVE DONP BL 0 pCP DS &KL, WINLTERTI /T2l
OEERE S % 2 MEE M S oI Ha R RTE D, OB EORERIZE
F%THL (EES, B 23 MHAERESERER). LEV-T, SEBsHE
B5943, PCP AU ST IZINA T acetyliransferase (AT) ZHEFEF T LT LICEELTHD,
AT BIFIHERRBIC KE<ME L TWAZ LAl ahk. 28, UDP-GT O#tE
~OllSREEAEEWEOEEA ST,

Investigational study for hepatotoxicity in rats induced by E2011 repeated administration,
1y Aspects from involvement of phase 11 conjugating enzymes,

Gen SATO, Toyohiko AOKI, Satoru HOSOKAWA and Fumio SAGAML Drug Safety
Research Laboratories, Eisai Co., Lid., Gifu, 501-61%5 Japan.
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Clofibrate #2112 L 55 v + O fEbE O Bk
—Monosodium glutamate 7 229 —

O VM), WIMEE, HAKT, S8 % %A &

() et

(B8] #4487 + 1+ 12 monosodium glutamale(MSGY T M W45 524 =, s+
“(GH) Db L2t v, PR S R Y0 7 » 1 1 AHERY A 6 i R~ bt
Wz, ¥k apdxs S LRERIIHT 25 o b TRO RIS R A .
HTH BV RBT 22 Lot i, clofibrate(CPIB)% 5.0 ) b
¥ FIFRO BRIzt 4 2 MsG Hi oW L L 2.

(M5 205518344 5 2 b+ % Hv MsG ALMBFIZIL, T2 1 HE £ ) MSG(4 gikg)
EMHICSEE PS5 L, 20, 18 ML D CPIB200 mg/keg) % 14 1 10 5l
LS LA, MSG et s | T, 19 MEGOSEMKE Fada 5 5 F - CPIB % [d]
BlRG LA, 372, mMume L, g Tween B0 FHEZ e 54 284 10157
LG T, M e, IR WOME, EMEL EHRES LKL 2

[Rillhds X LF 58] MSG 'R BE o i 1 Tid, BALIERED 60~T0% - Hi ¥ 1T 4
RLAZEdnt, MSGOEYS 2L b GH DIFRAEIR SN L O E RN L 2. CPIB
&Guxhuﬁﬁwmm.mmﬁ:bx?m—mﬁtwﬁu#ufuFmMF&E
DINT A= F = \ZEIE A e e, SNSOEIEDRIEIR MSG ILIBER O KA
MSG BEALIEIE - e L TR TH - 1 AW EORN, CPIB $2512 & 2 IFann
ERVFRTALN L4, FOREIZ MSG REREETHETH -7, 7, BWE
TR, MSG WL BEC Lt CPIB 5.0 2 i REOMEIREE LR s R
T, NAAFS S LOMEL RETH - 7, CHLDERIT, MSGALRIZ L b BF
EWiaMEn oy 10 o LY TR R S e CPIB (234 2 8
F344 7 7 PORZMNME LA L 4R/ L T2,

Effects of monosodium glutamate pretreatment on the rat liver changes by clofibrale
administration.

Isao IGARASHL, Toshihiko MAKINO, Atsuko MURAMATSU, Sunao MANABE and
Takashi YAMOTO. Laboratory Animal Science & Toxicology Laboratories, Sankyo
Co.Lud., Fukuror, Japan.
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H52 Ik LPS Ik Wik SN DAFAREIZEH 2 TNF o DR
Iz T — 5 FIFRA S o 2BV TR -

O, 4R, BHAEF. HRRH

SWHEIETE PRSI  LEtEeRRe

HF & 2 A(GalN)E LPS OfEEFESIZ LD KRR XN SNFEEIE TNF o difk
%2 80D LIz Lo TEMENS = Eie, Kupfler #4342 RIERE FO
HE~OME TSR T A, 2EH 411 GalN/LPS (X AF8tEZ311 5 TNF
a OBEJIzH1T, FRAFAS AEHOCTENEZ{T-oT. 25mM® GalN & 10,
100ngmL @ LPS 2025 4 2| 2050048 L 24 BRI L7850, LPS (i
{0 GalN OFHEANI L. £ OBEL, A7 2% 001~1 M OF X
A A & ADEX) T 2B S Z M L DEM SR, BPEEPO TNFa il
PEARIE L7-#5 5. GalN/LPS B Cid LPS BUMmgEREE - Lo L THIEHED TNF a (89
10unite/mL, maximal at 6hr of culture)ifi 24, DEX AiLPRBECII TNF a (1
i e, GalN OFEHE, IEFE FTTNFa % A 7 R L8R TNF
o (TR TR 220 L 2= =8, GalN {HETF ClLGRE (10%units'ml) T
GalN ORI L= LLED L9512 in vive (245115 GalN/LPS Off it o 14
SRR TV TNF o 2o TRIM LR, GalNALPS BROR R = ihiEtE
@) TNF a 24H 541, DEX ATOBERE Ci22 ofEE I Shotuvds, L Lt
TNF a (ZHUE T A 7 RoHOTHEEEHSEETMRE TO4 GalN Oiftt%
ML= s, KIERRIZEOTIR TNF o (24 B D EHEOTHERE Tt
<, GalN/LPS =L v §&% Sh S0 T8 2 M ol T Th 4 gt i s s,

The role of tumor necrosis factor alpha in hepatotoxicity induced by combined
exposure of D-galactosamine and lipopelysacecharide to precision-cut rat hiver

Naoya MASUTOMI, Jiro SUGIMOTO, Kumiko SHIMAMURA and Eiji TANAKA

Toxieology Laboratory, Yokohama Research Center, Mitsubishi Chemical
Corporation, 1000 Kamoshida-cho, Aoba-ku, Yokohama, Japan.
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FrebrWbes L UMMM AEENREGIZL 55 o FRFEMY
DNA RO E1k

OUGHES, HHETFE, KA B %OPE, MIE8, mhdsd
hobidrh, sk, ¥R ¥

S () BRI

(H89) MR DNA RHEE, MMEHCHMA 7 - Y oafit s —~HikTh
B, 70— FA— ¥ —(FCM)% FIv TRFEIRLN DNA 508 L, T M5 2
LR R RS EHITS 2L 5 DNA Wi ot M~

(F7ik) F344 7 » (B 10 8% v, BUF O EBIAKE & = 4 12 T0% 5 ae 4
WL7Z. $abb, 7 /50 E ¥ — L(PB, 80 mghg) % 5 H MR 1L S-S 0E QTR L
J2BR(POHC BF), BFODRR#, WEE Y0 5 5 PB@O mgke) % §E114% 5 L /- BE(HCPY ).
FFEIRR O ZFHE L 72BFHC BE) & 220 2. BFURE | BE 2202 2 0% o WERt o iomis,
FEBR &4t L i & 805k L 22, DNA BHilsEo -0, IFBE REY+ 4 XL, Triton
X100 THIRE R A & B2 L, Propidium iodide T4t L /2. FOM T2 {51k L 4

(FRBLUER) LTI, HCPh BT HC B 2 2 IZEIRIEORB L T L 745
PbHC 812 HC BF & ML TR CHEB L 2. DNA B2, PHHC BRIZ HO PE - (312
FIRESEDHMERS &5 L /2. HCPb BFIL HC BE = Je#: LT, NFSDER | A& T2 [ B o il
ERLAN, QHETBHCRE D Skl R LA, L EO# B4 5, PBATANR
EHEEMAMCH O AL ERES 2 0vb D B hi s, K, HCPh BETIE. BF
B2 HED 4n OMMOMEEHC B L D A BETH Y, FFUKRED PB X511 H
EVEMAIC L DNA Gz, WS E 52 L ARG X A 2

Effects of phenobarbital, a drug-metabolizing enzymes inducer, on hepatic DNA ploidy in
hepatectomized rats

Mayumi WATANABE, Shinobu HAKAMATA. Takashi YAMOTO, Toshihiko MAKINO.
Shinya SEHATA, Koji TANAKA, Isao IGARASHI, Masaya TAKAOKA., Sunao MANABE.
Laboratory Animal Science & Toxicology Laboratories, Sankyo Co..Ld., Fukuroi, Japan
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EELGOMARGEEEARICE T2y FETOAORRK
ool 4

OWARE", AH¥E, HWRE_, E@ExE &l §
BipgEz, BERW, BE 6 KBET. LT A BERC

AXEETRGE S@UPRE2W=06s
(T st LM . fh)

(B EELoMANERRICMTARAEMEEL, Mo - BREABTER
BIrHWSHEHRMEBSIUEREERHLEOTHE T S,

[ AiE] HANE T RIGSUPMAYINY O MEER RS HRIT 1994 F& 1997 FED
Bz TT 24— MEXT, MARERBERO IS, SARERBREN, ZRE
MR, RBTH 2, TK OEBERE, SROMEBEELUHEBYSROME, MW
FRMBFITOVWTERGICRAZMELEBEL . ARLEEEON, v bEELL
T AG TR DV TO AR - 2 157 OEERKIZONT, TOMHR
A et L.

[R50 - #%] BHHEITIIMBRSBTMER SHHMDHES, BT, PR
AR 20%), HEBERE 7 LILF—REE 10%) DR TENAERM S NS RAIC
SWTAALESERENEL<ITFhhTLE. 1572 85y FHOVEY
M AOHR S VIR ICBL TR EORMnS S 5 & HFE hHHII3H 0% T H
D, v -3y hOEMTREMMERLEEREZTOROLTN I3 THEo .
T —fiOMTHENETIEE - Ho—ERLThETh20~30% Mg, 1K
REN—FLEOR =S 50 E, MSRE FAUlbtF/—amERTE,
ZFORBWENESARBEDORTH- 2. Ty FTRAEMME 27 MAIRIE T
OXMESTEEINSVWARBRYEER TS E, —F, YOATOARENNE
Hl-ErRS IR TREREICKERNTVFERL, TOFRMEIZEEO S S
MRKETHE-. [AMEOHMIZONTIE, AESORAY—tui g AEEM
GHALEERBEAC T A MERSRICBLTRETS)

Comparison of the Results of Rat and Mouse Carcinogenicity Studies for Pharmaceuticals.

Toyohiko AOKI", Kenji IRIMURA, Teruji KOGA, Motonobu SATO, Satoshi NAGAYAMA,
Toshiyuki FUJIL, Toshiaki MATSUZAWA, Mamoru MUTAI, Masashi YASUBA, and
Satoru YAMASHITA and Toshimi USLIT

Carcinogenicity Working Group, Japan Pharmaceutical Manuficturers Association, Tokyo,
Japan (Belonging to Eisai Co., Lid." and other companies)
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EFESNcHimaliln F8 AT v FizBiT SR04 94

OMITB A, B WaL, M, SR mB, T ke, iPHiEE

BlATA £ - ¥ —BFRN  (EFREE

EWEE be-Harasill i T8 A~ 0 2ClE, M TLS RO MBI, W 7150,
MemEhE, RETLEML 2o L TREMASu s Lh T A, et e}
EW Bo-Ha-rasiBIZ T8 ATg)7 » b &IERCL, FUR, S0, WiMES & O0F5e4 55
PO EMEL, HALBLUPMNENROCHi-rnsOERD G ELBH L. Te T
¥ P IENMU, DMBAS L UPhIPO FLAR 4. NMBAIZ L Zfrifiaii i LT L ¢
MR AL, T RORERT O8M A5 16 = L BRI 100 %0Te 7 »
CHEREOME# AR L, BBNMR M-8 L Ti2 P 2 0 oIS Bt Non-
TegZ v FIZHBLTHEIITeT » MIELALMLY, SOBEHEI-LLEBLR
Lot WRBIZHMLTIE, Te7 » b “NonTg7 v M2 S0 2RI Ry
aNnkdot, FLIMBIMNEFLATe T » FOILES L U EMEI - SV T
WAL L UVMNEEOcHa- s EREEL L T HERTHh o 170, Non-Tgi>
ARSI L U (2 0N £ D c-Ha- ras B B % M52 00 12,
BBNIS R HIREAE T2 = C UM 12 Non-Tel 2 B T OARMNEN Oc-Ha- ras ) B R 4 4
Lz @AMEFORBILIUR, full, B, Fean o emETEns
BEED, ZOTg7» MEARE BB HWTRIAMEEMHTH D, NMU, B2
UNMBAIZ B Ac-Ha-rasT A & L T ENLSRT o3 he, @Gk
EFORBFRME A RELENE R LTHLEBLGN,. ¥ -0
Tg7 o b ORRERTF A RN 2VE (2o Ha-ras?D W AV I 12 F 4024 L OB BSR40 2
MIFLTVL2ERLTWOLEELOGN L. HEZOTe7 v MR AT L
FRVAERHHOBEARE LTHNTHL ) F AP THL

Susceptibility of Human Proto ¢-Ha-ras Transgenic Rats o Carcinogens,

Makoto ASAMOTO, Hirovasu TORIYAMA-BABA. Akira ANDO, Hiroki
SUZUKI, Fumitaka TAKESHITA and Hirovuki TSUDA. National Cancer Center
Research Institute, Chemotherapy Division, Tokyo H4-0045, Japan
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T U7 A urethane (205 RV S0H S

OFpliure", FERER", )WY, (o

MERIEFE LR B R 0 dgnel

() BTl i v EURER AN R BT b > L L Tl T o 221
R A R ST, UL, SO TS e e ST
LETEALY FIT, MR TSRO CHS urethane % p53 5Tl 245
STFE b otirras A AT R G USSREETER RSN LS [HER R s
BT ©534/-) BIUEORFER ©53+/4) | ctirras BETEA (cthemasTs) F.57K
BN (cHamsNIG) |, (5THL/6, BALB/c 205082 BECHF| =24 (74, ) % 15T
FZurethane (500ppm) ZAAITT 3 SMHES L BEGNb% 26 38 1| et R A it
EIWL I, ThAERDHRE LT~ AOBRUEE-S -, [R9) urethane #2454 ¢
B, pad+/— 7 AR Zm RO E A, . cHarmsTG v A THL, Wl
R, pAM/-, pAb/HRETRE ph/ IR TS (5TRL/E ~ 7 29 urethane EESEE
FESUT, TR - AR L7, WA cHarasVTG, c-HarrasTG OLRRECHR S
BALB/e 725TRZ BECHF] 712 200 urethane $HSEHTTL VO LR N, INGR L ER
ctlrusTG = 0 AL ZOAREE S urethane $EG{ZE O FORESEIEIMIN LA, [ Lo
iam] ps3 M Tt 7 A3 LT e-Haras BHn AW A L 412 urethane (20 L TRadRE
SRR LIS, T MRS5S T FAMB LS. ShorREME ) S L, i
§ 30 o RIS L OB O I s P o RO AT A R 7= 2,
DEEZ B, 1eB, cHarrasTl w7 AL TN R 23 SRR A L -
it cthrrasTl 2 AL AR L BT Ao A S L - o Eavree st

Susceptibility to Carcinogenesis by Urethane in Genetically Fngincered Mice

Tomoyuki WATANABE", Masakeeu (FAKDY, Hajime KAWASAKIY and Seiichi lwo®, ! EHSL, Sumitom

Chemical Co., Ltd, Osaka 554-8558, Japan. “NEMRI, Hruna 370-13, lapan,

.
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ras H27 7 A% O 2 HFA B AR B AR ML
cyclophosphamide (= & A FRER @S BEOEH % £ L L 2220
Y GAER I 3517 & M RAE 512 & 2 B iR i e

OAH %, AAHE, FEAN, SEHEE, SuURinel, Ry,
PR, Ry, HARE, MERT, WEES, LB,
El =

WEM A REL SRR, ~JCRRED Y o AR AT

Cyclophosphamide (CY) IdiHmiEBEKE%ZBRE TS L3, #OESicLhe b
LIy PR ERESEIMFHENTVED (72 P L 0.63mgke Ll LOIR
HixG) , Kew 30mgkg DHAROCY RE2E OMET 64 B MSEEOES. L1
ras H2w 7 A L RBE AR 2 24 L &4 < 72 (Yamamoto, §. et al. Carcinogenesis,
Vol.17, 2455, 1996) ., £2T, 1) BHROCYZ RS LS, RU. 2 B
BRI EYRETIRAROCY EMRES LABED s 27 Y A2 BIT SR
IHREFEE R THET LW LA SEIEHRES L 2400MA R ERBED
HRTHET 5,

(k] EEHESTESILOCBOFI~ 7 2 ($25 WiGEseMiG) M/ L, 0, 30, 50,
70 B TF 90mg/kg OCY %M 1A % 7= id:H2E OHE T SLEMEREORES L Bo
A A G0 B UM M SR I IR R L, M2 S R R S O3 H
bz, BIERSEEE TEEICRE L L.

(45 5] M2EH 58 . 540 H CHEO 7omeie U b, Bo 90mgke TR
AHIE S 7. WBC IAEEHE® 30meke TERELET, Somgke UL ETidl 90mg
kg B SHWERETERLL, £, WIRSHEPRESEY CYRSHFICED
i, HO70mgkg Bl ECIREMEM & MIEATEL 6, ARG EORIZIE
90mg/kg Tl ATED &, HEOTomgkg B ETEAT LEIZBOKNFR R
FE 7 Bt iR et & 41 7z,

M1 B4 5-8F © sompig Ll ETHEER RO S n U, BiboMom S8
TEL R EERBR s o,

[#%)] MzOliz50HeE, REMEFRE T HT0mgke UL EE BG4+ 502
WBCOEBETOL-HICHREEZ N, RERESZRET I RVEROCYZEN
Mg+ 5 nicid, MEIOHET WOmgkg £ W EVERSLETHL L EZL
i,

Alternatives to carcinogenicity testing using ras H2 mice: dose range finding study for the
26-week assay by the intermittent dosing of cyclophosphamide in order to assess the
inducibility of urothelial tumors

Shigeru HISADA, Masako NAGASHIMA, Hisato TANIFUIL, Seiji SHIBATA, Kazuhiro
IFZUKA, Atsuko SATO, Mitsui ISORE, Noriyuki KUWAYAMA, Hideki MORIMOTO,
Noriko IIDA, Shuji MASUDA, Ryuji NAKAYAMA and Toshimi USUI*

Teikoku Hormone Mfg. Co., Ltd. and *Central Institute of Experimental Animals
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7w FPHRMFRAAMEEE BT S EEREVERS L o

ORFERE ', Rl EFE, | &', EFFRE’,
SF il

'RMEEERERER, TATR . ' 1 H5H

[E#) 7 2 bERGA, PIIFRASASEREE (U7 2 b)) KL, FFRRASEY
EaELRbEE L TEESICH @SN, ICHEBWTLERESKORBAM LB
HILELOH LVKRERIED | 8 LTHRBERATVWS, 46, BIfEETIoERS
NEFRTERFMRBAAVDROBEERCVWTERET S,

[ i) 6 MisO Fid4 £ 5 o RHEA B, UBMHEITFIC Diethylnitrosamine (DEN)4-
200mg/kg B THLUEIEREMEES L, 2 0% 0 5S4 o MRS LA B8
HELT, TEEOEERESERLABREHGE, Sidice L, 53858
GIFOIBRW &7 o7, 8 MEBHICERNEL, SlFlEic L5 oEER
glutathione S-transferase (GST-P)RE #1 IR UL oD H B2 G WO (o Aer L 7=,

[RER] FERBERAS AT 47 filEm 5 5 29 Bk EES . 9 BikAEMEA. 9
MMM ERLE, LaL, FRAASH 32 BEICBELETTS L, ~d
FioS— LW S R AR T 26/27 (96%) L MR MMESR R LA, T, w0
AORFIZH L TREIAMELT 13 BRIV THRTE, ~ddi/— a4
B 2 AR X LNNI00%) O EBE R L, Wi, gt — AE
¥ H(DEHP 35 L UF clofibrate)iZ -2V v ThL, REERIAM 4 E 4% (24 #), HEE K
TERMMER A ERMICRITTS Z it L VEOERAB LTS, 285, M
S RA R L otibh 6 BIRIL, BFEAAOBREEIC 5608 AAREOME & - BB LB 1k
Thal,

[#58%) AMBREIZLY . Ty bORGLETv YA ICEIT ATMASNA LT 5ETR
RS LA BEMEICRHTES LMo,

Analysis of 47 non-genotoxic carcinogens in the medium-term liver bioassay (Ito test).

A Hagiwara', H. Goshima'~, M. Sano’“, H. Tanaka'. 8. Tamano', T. Shirai®
'Daivu-kai Inst. Med. Sci.. “1st Dept. Pathol., Nagova City Univ. Med. Sch.
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ch] 5 Bk AR B 28 AMESURR A & FI U 2 0 AL R D 3

OXRSFAL". (EBrh - 2, | ', FSNS', BEERH' .
=E gy

VKIS BERIPERRAT. *HWA - K - 15w

(B8] B APRITBEBEERTLOLESTRLWADEICANENS, Chb
FWTFhe . BETS ooz —FENEHE RS O— A0 BRI X 4,
[t mE ) L THELES 2 EHER . B2l ColBEERR LT, rHEBREY
Ao ARNEE —>oRMETHIPICKRE T 2902 SR AVERTEREE L.
EFON)F=a EiToTEEOTHET 2.

[AiE] 6M# F344 > v PEHIWL, f = x—2ax LT 3HS (DEN,
100mg/kg, ip1 [B], MNU, 20mg/kg, ipd [B, DHPN, 0.1%#07k T 2 #l—DMD 2E)
FE5HE  (DEN, 100mg/ke, ipl [, MNU, 20mg/kg. ip4 [, BBN, 0.05% fivk
KT 280, DMH, 40mg/ke, sed [0, DHPN, 0.1% 6k T 2 #il—DMBDD 11§)
ORBAMTE 4 MoMizits L, foEERYITE 16 MM (DMD#) #1324
HE (DMBDD 3#) £:5 L. 844 Dhi68HEE L UIRSEE £ & G eslEgE e oY
HEHWIHEEM IR L.

[KER) Bl T2 HBEME0S 5, WThrOEERE TR A B L B
n-WEME. EERRSADE 1717(100%). B Z A0S 2 R DEEHIFE DA
WP 19/21(90%). FEFEH AW 0/3(0%) B L BB AM R 133142%)TH -
ko

[#8E LURR) BEIFED AT TOERIL 38 0 36 fIO5%) DIE T, B
AFMEBOERY IZE-BL, BHAOAOMELE: LTEOWDTHHTE . £
e, BPAMEEIIC PHTE, DOZ0ORBITOMEEZ R LS 2 LERC, BHA
BrEoTiceflHEFA oD,

Validation of Medium-Term Multi-Organ Bivassay Protocols for Careinogens,

Seitko TAMANO!, Masashi SANO' ¢ Hikamu TANAKA! Mayumi KAWABE'
Akihiro HAGIWARA' and Tomoyuki SHIRAI®

Dawvu-kar Institute Medical Science, Ichinomiva-491-0113 and *I1st Dept. of
Pathol., Nagoya City Univ, Med. Sch., Nagoya-467-0001, Japan.
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ARD HCO-60 (XN EL -7+ 74538 —BEIGIZALRS
Wil — FoTL AN —ERE2RGEER —

e EtE, NEbHE &, SOBFI T, B ArE i, o e

MRS R e

(HENTF747% o —BEEARERRL =T, MEOE Fizf-THlRE 4502
ZEAMEN TS, LL, ZOMIROBEEEE (L LR AN =X M-SV TORKIE-H
TGN TV, — KT, 7547 L AN —(RT) s 18R FEMEO I 2OBRE
DERFHZA AL SR 2 6hS, 22T, 40E, HCO-60 (M{ETEL M) 1210 AR 28
2L, RT iEE T, BiROBHEIT-1,

(FE) Tl AR — = — M DAL S MR St e —2 K (95 B .
HiE) 12 PL3BIC T2 4 BELZ 43S, HCO-6000 2.6, 13 B 1865 me/ ke ZRRIRATICHFRRIEE 5.1,
RT I L mIE B UL B MIE £l =TT -1, £7-, B03IC4 VT, HCO-60 0
RIS b2 o] i L0 5L, b EAS S OME 250 T iT o7,

GREIL) i FEL B AP 2R F L, AR 62.623.4 mmHg (13 mg/ke B, B 5i% 28.0
T35 ETAI68E6.2 mmHe (65 me/kg BE. 20.743.1 4 &L O & mIEH N
Tbh, Btk 60 53 TRIBRIEICIERM L~ ZERL = —F, O — 8o RO
i, MUEE FIZfE->TMLL, mESREMETRLEMA00HR%T 125.3+14.0 bpm
(3 mg/ kgt B TR 107.7 220,23 bpm (65 mg/kg) Th-r=, £0O8, L300 160 bpm 282 |
#1 30 5r(13 mg/k@ R UF 60 4365 mg/ kgL, MPEAZT A~ #2682
ng/ml (13 mg/ke B, £ 5-8% 20 43) B 1F518.9 ng/ml(65 meg/kg, 10 9% FLI45 mE
[EliA % SRR S BLEF 2 LB T,

(Fs i) 5 BIOREHE, 420 HCO-60 |2 L8 L 7= AR OMIRIL ML T O -E
HTRBL TSI LRSI ILE, £, IEE FISOOMETHLABRTRE - L
B, AR IZBIT S0 MREED IR (RO A re X,

Tachycardia During Anaphylactoid Reaction Induced by HCO-60 in Dogs
- Assessment Using a Radio-Telemetry Technology -
Hiroyasu MIYAZAKI,  Yasunaga KAWASHIMA, Hiroshi KUNO, Hiroyoshi
MATSUMOTO, Fumihiko IKEMOTO
Development Research Laboratories, Banyu Pharmaceutical Co., Lud.
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A =234 — b BRA BPMC 12 X SR 20 B F s b
—ENE v bPUEO L Cat F + LR OMH

O NG F, FotlAm, ARt X KR

PRI RPN, <Al A - 3 - LM

2N 2 ZAF5—ENHEWILEMmIC YT AL, PREOIIE LY D& LT
WREAR TSI DR LTS, L LS, H—rA—FRANTHD
BPMC #94 ¥ RN T3 7 o2 A TRWTIZEH 2 N 2L iR
BEARID LA RCARSN, - OWRRAES S ILCIE D & AR AR O
(= X BMEE Fiodig LTwis O 22 e o BPMC iX8HT A RhIR DG
P L, Zoiid i Car il o hnd £ UF Bay K8644 DIz & - TH
AR, X612 BPMC [ZIEHIENZ %t L THIBIN Ca L~bE Ml 2 81,
“hbeOZED, BPMCIEL Y Caz*F+ FNE AT S Cat* DUWANNEIZ L - T
AR MATIN Z ML X B ol fEt B e L OFF 69 WIBEMIELEE) o AHNT
RERSESLOLS - HOERTH D OUE ML OlIF 2R 5728, il
OB LT LY Catr s » R34 5 BPMC OfFRI R Bt L=,

BPMC #/v—F L4 REMELE » FZHIRAE ST 5 L 289X L aEaiiA
BRI L AR R U, 2612, BPMCIZENE » B IT 7 HFiHLFLE
MR AR AR E I L, &z, =Nl F2 50 Tik%
AWTENE » b SMCEHHRO LW CarF + 2 AVEH (Teay) IZ %61 5 BPMC
OIEHZMN<2 L, BPMC ITBE ISR LT lean 203 L7, £OMHRE—72
T OHENZ E TR decay DIEMIZKINL TV iz, /-, BPMC X lpan &
Lo & FFERIZHIH L, Teaqs O steady-state inactivation curve E #5802 7
b EAE, 2 OO Y S BPMCIE LM Ca*F + L ENT S Car*DWAEN
#LUT GG L, WMERESSEETSEME N,

Electrophysiological study of cardiovascular collapse by specific carbamate
ingecticide, 2-s-butylphenyl methylcarbamate: Inhibitory effects on the L-type
(Ca** current of guinea-pig ventricular myocytes.

Haruko FUTAGAWA, Hiroaki TAKAHASHI, Satomi ADACHI-AKAHANE®, and
Taku NAGAO*  Inst. Environ. Toxicol., Ibaraki 303-0043 and *Lab. of Pharmacol. &
Toxical. Grad. Sch. Pharmaceut. Sci., University of Tokyo, Tokyo 113-0033, Japan.
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FILOIHRBA LB R OME

O WAMLE, 185760 KkER— Wi B

() $HEFHP B4R

(BM] DHBRONEZ. BEHIVEEERB AL TOBEEN<LS AT
FRIZEELGNSA—F—THD. —RIZFEROFRH L2 XBFEERH S 0N
ADHINT =TI EMBREZLIEIMESENECALOATING, L
HL AZIAFLZHLTRWThOSZLBMN ATV AT S, 26
HREHLLVM BRI J0—JFEH L - EENHBYEE-— s —SELGH
TOMBERI-OTH O FILERVTORHBOMNE LA, [RBRYE)
HiTH =V FILERLM-. FALE-ATEERIZ DYNEMO 3000 (SOMETEC 2t)
T. 2HRAOCEBEFS AYVa—Y%— (AR KYTS—, ME—FIa-—) %
RETLHEETO-JTHY, BERACTFOAYRONARES ) 7ILY A L[-
HRL, ECC BLUMEQERE=S4—NoDES THNO/ (S A—4—% S
TES WMESISUEMTICHBEMCL, BEROFS VA 1—H—DiR
ETOAMRI-SHY, TEEESLIUADRSOER, > ABFOZE (ABF),
ARIRGME (ABP). [48% (HR), —EoO4OEHE (SVa), EZLEFBREYN
(PEPY), Z&O0ZRBEHFAMME (LEVT), ®HMO$IEHR (TSVRa) £RHT-.
ABF OBRRMEHET 20T, B CHAEE*RO THENEL:-. (&8
] Hh=0 4 L0 1 BEOMETIE, ABF:A473-610 mlmin, Sva:4.4-5.9 ml
TAMROBEREIL 7.65-5.22mm THot-. 2 BROMETHLIZZIFLBCTH -
[#45] S oMek LERMEZRIDLDOHBOMA R HIHEERLEY, BB
MR- EMEHNLUTILERD S LATRETH - 7-. FEWTEEY
= L LERM CTHMETE S L BB -+ ATEALEI NS,

Non-invasive mesurement of cardiac output in cynomolgus monkey

Atsushi AKUNE. Koichiro FUKUZAKI, Ryoichi NAGATA and Go KITO
Shin Nippon Biomedical Laboratories, Ltd., Yoshida, Kagoshima, 891-1394,
Japan
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R /b S SRR E < /R Ca fictH B A (8 5

OFMASTT, PREEA., AulLER, F#E, AFkE, e Anil,
BsRE!

At B SR 1 W PR, Y AR MSDRL

F& V- nith i, S50 TH0EEE, FFRITIE 10 ERL ERR L TRHT 5
flAsdn b, ATRIZEOT, ZORRELHEEORFERAOEDIZ, FERILEs
RS MBI CRIZ IS A DI HIRERERR (postrest contraction,
stairease) B LU P rvanodine #SEBE LT, FE B (2. 5mg/ke, iv.)
PR L E, 3 EES LA, £ LT, BERS05, 1, 13 BET 18 MA ICORE TR
ML, SESCHvE, ST RS2 v rofth iCEm ikt &5
L

A SRS ¢« 7w MBI IR AL postrest contraction (B
Fie—B 8L, WL ARy obiBo s LTS OIEE) AFEBLLE,
Fd e e 5 6 | il H O RA TII+ @ postrest contraction (2
REBHH LN TE oA, 13 B CHEMEY, 18 ME TS SICHES
Mg A, £k, T o MEHOERIIE AL negative staircase HRILLA

(M SBE 0. 1~1 Hz), F&F Y0l 85 R IESUE 5y O RS 70 % e 12 98 < Bl
agAfokicky, FOsraircase ORTEEa ., £, TOEPLERE, 1
ME, BHEE, 1I8HE RS EORBORS & LICRFICR ST,

PH]ryanodine $5SER : 7 v PO HME LA/ RERIEAR IZEBT S
Scatehard plot AT CHE, 18 M H C Buax o) (S22 S,

LLEDERA G, FX Y s L af/biak Co® s oM, By
THOMHER L LML IZ TS PR LISk, FEYEY L
LRI EEOMIT & LTl adk Cat i B o A S h e,

Doxorubicin-induced late cardiotoxicity: impairment of the Ca* releasing
mechanism in the sarcoplasmic reticulum

Iyosuke TEMMA, Akihito CHUGUN, Toshifumi OYAMADA, Yukio HARA,
Takushi SASAKI, Hiroshi KONDO and Tai AKERA'. School of Veterimary Med.
and Animal Sei., Kitasato Uni,, Towada-shi, Aomori 034-8628 and "MSDRL-Japan,
Tokye 107-0052, Japan,
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YA RYA L CHEBEKW-2149125 55 v bIlHEIC 8T 5
FHA A S OMEIR

O B B M e Bonla) s, ik B H EF e
PR Bedt e G IR

VI HITEAY TR - e R tEREAE T, R A At > A — b B

(H] KW-2149 BHMEE Y 1 B~ 1 2 > C (MMC) OEBET, ikl
IZHWT MMC &0 &N FES R B L U oA S S hTns,
KW-2149 03— SEHS [ HRBIZHEOL T, HMEEES Sh 3 SR
2. IhlETE (MEERREOIL R, KIS, MFEE, MEXHRRETREERE) Of
Bttt sl e, WGtEOMMEEMNELT, 2o bF2HWTTHFHAY
S (DM) OfFREERLE.

(k] SD 8k 5 » FiZ KW-2149 (3.28 mg/kg) =il 1 B OKUE T 3 BIBARM
$ef Lfme DM IS KW-2149 $3 45 #8122 8 (0.1 me/ke © 12 BEMAT, 3 BFMEET
S0 (0.0 me/kg ;12 W06, 3BEMIG. 1 BB HASWid 40 (0.1 mekg ; 12 B
I, 3 BEWIAT. 0.05 mg/ke ; 1 Hi%, 2 H#E) FMERAIEYS L. KW-2149 s
G 6 MR e NIEBIR B L THATIMIESIT S L L H12, eIz EMhEMBL .,
fEE, BkETRIROME. RAEARES IR REOMES LKL -,
(R LB %]) DM 12 KW-2149 OB ICERNT LML, FINnmm, 1§
WEPHEE . BeoARTRT. BORGREBOFEHEENHL -, TONERE DM © 4 [
HEETHLEBNZ S - 20 KW-2149 S50 L A lAc0EQBREIL 3 gdL
A, MG EE D RE S 05 FEA S A0S, BERASEINS N,
B R R LA s DM IS TR ZH S OIIE L EINIZ B . BLED R
5. KW-2149 125 S0 st oz 24 % DM @A tEA RS 1 s,

Inhibitory effects of dexamethasone on a new mitomyecin C derivative KW-2149
induced pulmonary toxicity in rats,

ITomoko HARADA, "Katsumi TAKABA, "Takuji HARA, *Noboru YAMAMOTO,
“Tomohide TAMURA, *Nagahiro SAIJO and 'Akio ISHII. 'Toxicological Reserch
Laboratories, Kyowa Hakko Kogye Co., Ltd., Yamaguchi-755-8501, Japan,
“National Cancer Center Hospital, Tokyo-104-0045, Japan.
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HEIZA 64 BEIEEN DL
BN 2O ALGNEMFED T L4 1) {E, Alkaline tide

OREKHR —BE, s, AthE

HFUEIS Tt 7SI A k 3 B L

FLBER, BMERSTEED Vital sign #2500 ICMEYT AT — 25X
WTwd, FAVEFEIEEL T2 HEES BEERES L T E SN ERRBIC B
TMHET AT A~ FERBFTLIL1E, TOHFHLWNREBL LIt b %:
OTUTORME ERL .

£ ZIZBITZMBEN Z28T 2= 5 DR L7 — RO, R0 b
ERNLZ D% 3 W E R TEMEED SR I TOMmE YT A5 2 —F
OB SRR - M T TAL, FRBHZIEHKA (HCO, =20—21 mmolL) 12k
LTk (28—24 mmol/L) THENMLEET LA -2 Rk Iz -7, 7
PURRIZIEHK (HCO, =25-28 mmol/L) & L IFERA (27—31 mmolL) & 412,
it o —#MtE® 7 L 4 1) {b(Alkaline tide)A & S, E#lo izt Alkaline tide
EHLTIHEEOUIRIER A C W 2, IO BRE % M4 (Pa0,=76 mmHg)IZki-
LLEZLGNAMMYH - 4B, 20 Alkaline tide A* Cimetidine @ 5 mg/kg(iv)
G THES NI s, DA GFIEESHRICEVWTHORT VS BRI
LAk THhLZ bAEEERS .

PEOLHCMEOREETFHODLT 2B+ 8ATE I B, mMEH A%
PEUHENMRE L IRTALTREELEbNL, Mk AT A— 21, FRERD
HOIITHRELFHTL2HML T A— 2O —2TH AN, 4EOMEMNE, WD
LN FOMIESROBELTFER T 5,87 A — & L & D B2 0L g &
L.

A usual change in acid/baze balance
The alkalinization of blood after feeding in conscious dogs, Postprandial Alkaline
Tide

Junichiro OZAKI, Noriaki TANIMOTO and Hiroshi KUSE. Safety Research
Laboratory, Tanabe Seivaku Co., Ltd., Osaka-532-85035, Japan.
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RIS 7 » B2 B S M PR R b > & TSH B IED 1Yk
—Phenobarbital & L 0F Fluconazole @ Ho ¥ —

il -, WGB3

FAT S 2 (R | WF7eiF. B R Ao gD

[EH] &SR PIRA RN (IFkEd & o PRIR S LT - Pritim 12X
D, PHRBOEECHBEFTORE LT ZEITIEMIRENTVWEY, STOME
BT BT PRI BEEN S B MBS Twa LIZE6 v, PIRRC
BW % RITT Phenobarbital (PB) 3 X TFRIZE v Fluconazole (FC)OMmENiz—
Wi, B E LT3R 7= Fria b 2L 2 BERE ST vl (P
KR+ EE i =TI T -T3OME) #HeT, PERELES (T4 -
T3) omPdaaitiks L UREEHREeE - (TSH) oSSR - &1L

[4iE] BRI SD M5 » FOE FIZRIEF I =# > 7 (RIKRFRLE - FH)
FEHL (Day -3) . 3B (Day 0) iz PB (75 mg/keg/day) , FC (100 mg/ke/day)
£/:13iHH (5% qum arabic) OEECIESEMEL /. Day -3, 0, 4, TBLF 102
Mid B R b€ 2 RAE S L OF TSH RIE & 56+ & £ 412, Day 10 (ZIE 8 L ITHR
I2BiTA T4 1234 4 UDP-glucuronosy | transferase (GT-Td) iGtE% k-,

[#5 8] T4 220w TIi2, PEEFL LU FCERIEIZ MR S B L Tilh A& el
RECZRMLTEN, ToRE0T-T4 istEoEREORME M LTv iz, —H.,
TIiz2ow it Day 4 2BV T, PEREB L UFFC LI H IR L Tilbh a6 o
REMMLTYS 400, TOHEFILIPEHEO F N, TSHIZOWTIIERA®
PRI (Day T) (HSLOG, M T3 REEG LI LTHmE 500 PB Bz
WTBESN, DEOERMG, Mho TSHIREL EIZTIRECL > THE ST,
FCEETI2M T3 DT RHEOMEZ L 45 Mp TSHiREOMmETI 2R 54,
RIS O MR R L AHEK - Mz o s v TR EEESML,

A relation of serum thyroid hormone levels (T4 and T3) to serum TSH level in thyroid
hormone-infused thyroidectomized rats: a comparative study between Phenobarbital
and Fluconazole.

Setsuko TAKIZAWA and Ikuo HORII. Preclinical Science Department, Nippon Roche
Research Center, Kanagawa, 247-8530, Japan.
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I YERO 4 ARSI L SRRRANOES

Dkf&ﬁﬁ”\ Etaﬂﬁ”.‘_ -'ﬂm:.‘_ jt&ﬁ_,.-”‘ {Ei'ﬂi&lh

SEEE () - WRARY . () AFTr—L SHI Y-
MR - B

[(BX])] o9 MERMTS v PEHSTAZEEL D FHEADI— FORD AA
BH#AEEM &, TRICHNMET/TIOML LTSS FRT2HEHS 2 (861 H
K@Frr EFFS, 1997F). LA L, SHOBFHEOSSER TIOR8 RNE
Heh, B FEOERIC L WEIEOBWHEDN:, TIT4E, BN S HE
HeariteRo, EFEOBRSTOEBRIST IOV CEROEREEH L.
VERAE] BYES o F(F344/DuCrj, 62§ ) i 0 7 SR8 1000mg kg % W61 250, 62.
5. 15.4.0mg/kg %45 H —El, 48ESREREOEYS L. B S5Mm%1.2,3, 44
HifER - S#0tSoMa L, FRMTR, S— FEbiASH, HFREBI TS
BHRMEELE - OMEET > [BR) BRBREED Y S 8R1000mg ke 5
BHoEUMTHBRLMMEES =N, 200ng/kell TOHRSBTII MR BEES S
Natroft. I— FOED AR EHMLIE1000ng ket 02 WAM T & 84 Wb 2
Tl FIREAILE S (T4)I21000meg/ kel SO cHEICHMD L=, TSHIZS
TOERSBTENMESELTERRERZ Aot FIAROM BN 2ONET
121000mg/ kel SRF CHGMMIEE D S MK LR OECERSD, FOM@EIX4EET
B, WMLt EoREMNBIhI Ltk [E2] BERSH
BTRIEMNEFARTFRROBRONMN, I —FRhAARAS, FRREEEYO
Bk -204 FMDAEBSIED, SHOBHFOESTIRIY DROBEMZIE
FLWiC LMD & 11000/ ket R EEH B COALErEHEN, I— FORNA
AL L2 SHEORERL D, IO - HEf RS 4 2 bR
5 LEFROSSTPRBICN T 2 EATER 0N PRBE N,

Effect of Kojic Acid on Rat Thyroid Gland Administered Orally for 4 Weeks.

Atushi OHKUBO'),Yoshitaka HIGA'' ,Tsutomu ICHIKI®',Shunichi KITAJIMA®' and
Kimio KARIYA'' . R&D SANSHO SEIYAKU,Fukuoka 816-8550'' ,Panapharm Lab.,
Kumamoto 869-0425°',Fac.Pharm.Sci.Kobegakuin Univ.,Kobe 651-5180"
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514 NO BEAE 2 iR & L oL SRl TR O MR (CMT 265
HARIRMEEISE T v FI2BIT2 LPS I2X B NO B IZD0T

OMtHFSR, MR, PR, KIFEk

V] o B i i R A R 2T
ety > & — - BEN

[BiY) TA¥=reEH LT 2N —RIERE NO) BEERAGTERLMIZE
L, MFAER, RER, BFAOERL EEEL EEREICMS LTS, &
AT LW ROEEEFETFEMRO -RE LT, SHGBEWHICREZINLL
F9 PTOLZ F FF 2 LPS (Ecol) B#I- £ 2 RFBIE L L TOEA NO K4
BE~DEEEM~NLZETHME Lz, S, TAFOELRILH 2-Mercapto-
benzimidazole (MBI) $25-1 & h FIRIMREE FREL®E LT » b~o LPS A
LM NO BEB~OERLIENL., NI MR EHOTHRET S,

[ fiiE] HEtE Wistar 7 2 F (TW) 12 MBI (50mg/kg/day, Corn oil Smitkg) % 7 HIH.
FSEEECR S L THRRRREE TEEER LT » FIZ, LPS (1mg/kg, Saline
Sml/kg) % BFEPI4E4 LT, Sh, 10h, 24h, 30h S UF 480 iRl L 7 LPS 256
ARBEMMRIR LAz, sk NO2 / NO3 il B UFvh NO2 / NO3 HEifitii i od 8T Hh 5 A
LA NOx SR B TRl L Az dIBEEE LT Comn oil B TF MBI @11
PR 4 5B (LPS U D IZ Saline BUEEAIEE 5 & V2.

[#5 &%) LpsiFSictn, PHIRBERTESRET » FIFMBI/LPS) (28
i1 A4 i NO2 / NO3 iREEIE Oil / LPS B¥ (395uM, 10h) O#) 2 f51Z BA-L 12, H
BF (MBI / Saline B UF Oil / Saline) @ Ll NO2 / NO3 i HEIE 16~20uM Tdh- 2.
—J5. MBI/ LPS BE 24 BRMIIR P IZ 31T A NO2/ NO3 it Oil / LPS BEO#1 R T
& ot 48 BEMR S~ NO2/ NO3 HEt iz AT i e oz Lav L, Rk
(2 MBI 2 5-BECHBICHIIL 22, MBI 2500 L 508 A o > QR PEERET A5M
th NO2/NO3 BED FHO—H M2 h ., R ERNPTH S,

Development of Safety Evaluation Method by Monitoring the Endogenous Nitrie Oxide
Formation. Endogenous NO formation Stimulated by LPS in Hypothyroid Rats Treated with
2-Mercaptobenzimidazole.

Mitsuhiro TSUDA, Kazue SAKEMI, Makoto USAMI, Yasuo OHNO.
Mational Institwte of Health Sciences, Tokyo 158-8501, Japan
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Invitro BB A 7104 FEEROEBMNEBRR~OIH

#L EE. ORI R. EH# Bk

BEO a2 () WIRA WEENERES

ARERAOBETEREH DL, EESOBEBREIC - THEELETH S,
FEBRAOEESEEFREFETI3REL TR, FEBLEO2BBRICANE in
vitro DRNEEE N TV EH, FDE LA L FRERER (TC) OMBEER+H
WTLS, B, BREERD S in vitro THBELAZ 7101 FISBRN LT
HhaESIC6Y . FFHERTIE, MERNE. BIEMIESD invivo ICLVIEVWRES
RIMBEODZEF TERI LNV MEANTVLS, H2ll, TCOHA 7104 FIEE
REEAL, TORE - BECOVWTEX-OTHET S,

[HEISDRES ~ b (2:8) ORFEBEREL. M T o8LU0a55F—+
MIBIZL Y ERRPHAEEANL £, BB (MEM, 10%FCS) RIZTC #F L.
Poly-HEMA 21— kLA BARTL— MZHE L. 37C. 5% CO,. BME4AT. O—
FU= 14 H—LTHEEL -, BB Thyroid stimulating hormone (TSH) % 3
ML.TCA7z04 FOMES L UREE (VFEOMIAL) ORBIT(EICDW
TN,

[ERITC £ ERMMBERPEICEZA 7100 FEME L., SEEOFESEE L7,
TSHEZFMLABEBR TR, 272090 KOH S IHFAEL . TREERRE B
Lfce 272041 FEMBRLAHIZ TSH £#FM0LAE DA, BRSO AR E
HERBHEN, TSHIZHLTEBLTWAZENXFTMENh:, £7-. TSH OBRE*
FHREIVFEORYAZNFED AL, LILEOBREY. TC 27204 Fi, 18
B - BEEHIC in vivo DIREBICIE < L in vitro BERBRELTOGEY TES L0
cEALNL,

Application of In Vitro Thyrocyte Spheroid Culture System for the Toxicity Evaluation

System,
Tomoaki INOUE, Akira INOMATA and Ikuo HORIL.
Nippon Hoche Research Center, Kamakura, Japan.
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BEEH ) Y ADOHEICRZTEESEOEE

O 58], MG —. AL, B RAIEE. B,
P, MM, FHMEE. R, EeE=

(%) K/ —FrF— BREHFRR

(Biy) BRI EMATRT v MIETEORELHA, SFFEEE L
HHEEHFHMESATVE, £2T7y P HESRSH L L THONIRERS Y7 4
(KBrs) #3» Mz AMMEMSEOES L. SROOEERAERIC L > THERAKL
YLz s EhEEEL .

[#5i£) Crj:CD(SDYICS HEZ v b 240MCF 20 2 BRSO, —HICEMHF (CRF-
1 . EEKDR23%) HEFCREZSES (R-LPF, HEKARIZ%) TFA.
SRR ) ADRSEIE, EEFEES L RSB L 1215, 50, 150 mg/ke/
HEL, 4 MMEAGRMEIRS L, £5MENOMKIIEMRTH- 2 KM
Bithd 2 Vi S M TSR, M - MR ELEEL. T, FoM
BHBENRTELER L,

5] FEC-A7150me/ ke SR IC & i, MR FERTIZY/ 106, E&EOSRTIX5/10
WAFET- L., BOERILENEER TS o T, MRS T IR N AH,
RS, ROER., REZEOMN, RREROHNSCERHSETCE<TH
WHEEAA B, — . BEOSEEETRRPAE (2 LT F=H#IE NAG,GPT,
ALP) MO bR, RS L RS EEER NS, AEERRCESTEHWH
[izdh o,

[££) KBrO: i & 2 WMz, SEMICEYEER TEHVENS A O, TRk
BENBOLSDIZESLFEETKE L, JOZRERPOEHREROEVCLE
bOrEILNS, B8, BOEBRENREOBBECIDVWTLEREMALTETS

%

Effects of Low Protein Diet on the Toxicity Induced by Potassium Bromate in
Rats.

Hideaki NAKAMURA, Koichi SUWA, Takahiro ISHII, Kazushi OKAZAKI,Masao TAKASU,
Toshiaki TAKAMATSU, Susumu NISHIMURA, Tomonori ENAMI, Nobuo NISHIMURA, Kazuhisa
HATAYAMA, Shuzo OKAZAKI. Gotemba Laboratory, BOZ0 Research Center Inc.,
Shizuoka 412-0039, Japan.
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Z v bR Sevoflurane 5888017 L 2 WSED A B =X A
o 2WT

OFieE T, ERET, BEEE, =8 . F LR,
R #ck. FIHER, B &

AG SRS R

[E 89)Sevoflurane SHEEFREY T & 4 [Quoromethyl-2,2-difluoroe- 1-(trifluoromethyl)
vinyl ether](comA) 25 S0 IR { MW NH T E T L3 TVS, Ry i3l
comA ICXLHWNEOREIZS v FREZAMBM N EEWELE, —hid
AMicBEI2HRIc LS EFBA oA, BicHohicEhs B MEsc
WT, T v b3 R# - Sprague-Dawley(S), Wistar(W), Fischer(F) — @i L % in vitro
THSHIZLE S ELE. [HEIFTO CYP & glutathione-S-transferase(GST)I=
LA, Trov—ALAESERWE, BTO 3 vase L SR IZHED
9000g L&V, Cysteine-comA conjugate(C-comA) ZE (EFGH L, 3 -lvase
OHETE LT, comA EFFRERO KBRS CocomA EBMEDGICES KM » &
A1F 25 A—-FTHELE. [FERICYPINADPH-dependent)i= & & i 7 o #
ES., W. FTENENO0.16, 0.22, 0.33( 4 mole/mg protein) & 72— 7=, GST
(glutathione-dependent) |2 & 2 &8 847 11241 0.80, 2,01, 1.72( . mole/mg protein)
Efzofe. FEHZGSTIEAREOHMELS MREEMEZ-7. 3 Ivase(C-comd
-dependent)iZE LR 7 v RIS, W, FTEHAEN012, 017, 0.17(mmole/myg
protein) TH oMz, —H, DOVC ZILE & L7 3 -lyase {FMEIZF N 1618, 2649,
163.1( 4 g pyruvate/mg protein/30min) TH 7=, T SI28 -lvase mRNA O 5EE G
RBERIEE EEMOBENH S NA, FERIR e LEE S, comA TA
RRTEREP a-GSTHAS THREICHMERT 2 LETEOMRNS, comA 12X
L HREIL 3 lyase ICERT 250 T, iORBRBRINS T2 LEI NS,

Mechanism of Sevoflurane Degradation Product-Induced Nephrotoxicity in Rats.

Yuko MURASAKI, Takako OHEURA, Kouhei TOYOORA, Osamu MITANL Keiji
INOUE, Toshio CHOW, Yoichiro KAWAI and Takashi TAMURA. Central
Research Laboratory  Maruishi Pharm Co. Ltd. Osaka, Japan.
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HRT =AY EROAT)EERE < & AU 00N Rl o
(S3) thdife ki b+ o€ 7 v v ¥ > (CER)DEEW

ORMEBILE, /AVREEX, PURER. MLHL, Sk Wil

LR v Sl g e

[Hir] CERIZEM IR Eh 7z AR EWHCH Y BB HEOTF
AELTLELERWSRTWS, CERIEMN F@ELEME ) 87 =4
e LTHIBRAICT DAER, SRRtk LI e B ra L 820
Tk, SEIEEGE I S EOATIRE PR Bl e L. CER
OFREREARIC O TR EmME £, [HiE)] Sk B ETE b
OATIHHAZ & —H 5V RBR2 2 —Dadhte ) i/ — A THA L GI8SR
ik Z7y bBETE FPOAT ILER ASHKEKSOATNBEIF Y hu—ad
TS 20— SRS pcDNAS. 1) 28 2. “C-PAHOR AZG o+ 25
CER @R LUMC-CEROM VARG ER M L 1. B EIR T E ki TBAR
I T, @R itirypan bluetE THM Lm.  [RM) 1S:0ATITiRMC-
PAH @Y AL HE M3 5 U RIHcARn ic s @ bh e, 2. 4C-PAHOE b
I iEPAH, probenead 33 L TRCERIC & 0 #ME #e¥FAIN 12 F Fincubaton® i I %37°C
PHEPCETL itk iFEns, 35:0ATIHEHCCERM VARG LR L
fe. ACERIC &% &K {EMRELE 4 335 X TRIBa IR 9512 SapcDN A3 1z < T $:0ATI
THR LTwvik, £ LTER S probened dédh D v izhifg (b fla-ocopher ol O 5
X mwEhni. [RR] CER AN R ILEM X0 fi@7T =4 v gtks
frLTHIBE NI i A Wi iR o e X n s s 242 L v o it
K ONRAI B I K T it

Effeet of Cephloridine (CER) in Mouse Terminal Proximal Straight Tubule (83) Cell
Lines Stably Expressing Organic Anion Transporter | {OAT1)

Michio TAKEDA, Mami KOBAYASHI, Takashi SEKINE, Makolo
HOSOYAMADA, Yoshikatsu KANAIL, Hitoshi ENDOU, Department of

Pharmacology and Toxicology, Kyorin University Schoolof Medicine, Tokyo, 181-8611,
Japan.
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Ochratoxin AR ; £@BEARY A 524
H—4— (OAT1) B Xenopusip IR & SRR

Oase, BUHFER), EEFHA* EilkC

HHRFEEH RHEHRR
+H GRS MR - e

[B&Y] ochratoxin AITEWME LT LAKABHMENETMIRF2THD, &
EERTOSBEMEE TS, BNORRTERTSWE (VULD FiE)
OEREHEEHEZ SR TS, BiF, YRR TR CREIE RO Bk
Izt M RRE R THRT =2 b5 AR—5— (OATL1) ZHEEL .
OATIIZ B RMICRB L, EIEREMEDTERL, £< 0% RyEHEE
MEOBERENNTE D R4 REIZHIEL TS, KM TH, ochratoxin
AR EDTA I FF I BOOATIZ N LEEBAOR DAL D TERML .

[#iE] OAT1 cRNA% 10 ngik A L 7= Xenopusi il 3 A1 > Fa~— kL
fril, EECHLE. WERUHEELRIE, IFRERICHENEE HEEFTS
AWk (OATIOBRMBER THSHCp7 I / BRE (PAH) $5013°H-
ochratoxin A) IEMEEINA LR >Fa~— b L, SREHERO =T IHEZ
MEL .

[#8] OAT1%5H = ¢/ H 1T, ochratoxin AIRMIC-PAHD M %
WSHBLSE (Ki:2uM) . #1012 kF2 (citrininds & Sffumonisin B1)
HERSER &5 L. OATISEBGH SN 123 H-ochratoxin A% #EL, TOME
ENadbtktFtETH D, Nat/hbl ARtk s o BRIz I DfeE s hik.
ochratoxin AIOATIO MBI LB TH -~ (Km: 2 uM) . ochratoxin AT
BIZOATI OB BT (PAH, probenecid®) IZLDEFENE.

[#%2] ochratoxin AIZOATIIC L DB GEMTREEER) = KIERERER
FrmoiEd, BBEERT I EAURMENE.

The plasma membrane transport of ochratoxin A by multispecific organic
anion trnsporter 1 expressed in Xenopus laevis cocvies

Minoru TSUDA, Takashi SEKINE, Yoshio UENO#* and Hitoshi ENDOU.
Department of Phamacology and Toxicology, Kyorin University School of
Medicine, Tokvo 181-8611, Japan. *Department of Toxicology and Microbial
Chemistry, Faculty of Pharmaceutical Science, Sclence University of Tokyo,

Tokvo 162, Japan.
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AFv—TE v FONBAESIC LS MRMERICRIZTEY

O W& fif, Wk 8-, GHESGF. BA EB, TH B, i 6.
M HE

WO FERY T30 - L e rER AT

[EM) e FCEWERBICER T 30T v—T Ly FCHREAMMC. ACND)
BEE L, FOMBSBEENEHT 2 LB ET LV E LTOERNK S
B L,

(Hi&) @G 2RO 72—y FIZCMMC(0.7. 1.4, 3.0mgkg) £ =12
ACNU(@.75, 5.5, 7.0 mg/kg) & HWEIFIRAICHEYS L. MMCE TSRS #& 3
fil., ACNUTIIs Mz TERL. #OMABMIKRLD 0.4~0.7TmL O iiil*
R L. i3 & ORGP R & e L e

(&5 MMC TIZBI%E - JEC D 3.0meg/kg THS5#E 12~16 HOMIc@EBH S hi=.
Mk FERETIE 0.Tme/ke Ll E TRk O@ELYESER2HEL AN, FO
EHMEELERDETEESESS N MBI S 4~ T BICEEDRK
pHESHE N MEEEPNRETIR IS R7I+—¥, REZEOMMNNE
oo ACNUTIE 3.76ma/ke UL LT H MERMASESH 2 HLMHLOH L.,
minkEmE T 2 MO S ED SN, IVESITISHE 14 HLER DR
$Ho5h. 21 H% nadir (ZEI#EMEME 5 LR SRR EE D DHEDH S,
migECFORETR IS 2710 —F, RESEONNP ED SN,

[(R] DE~7—FLy FICMMCEZAEIZACNURBSLEER, =04
NWTHLHND LD RHMREE L UTiMERoR by EREhE. £, fhoXi
WHTEHShTWIH, FRELEREIL, 0T v—FE+ v FOXKBYEST
Ve LToOHERAMFREESh -,

Hematological toxieity of anticancer drugs(MMC ACNU) in common marmosets,

Mitsuo YAMAMOTO, Tetsuji IKENAGA, Yuriko ISHII, Naoki MATSUMOTO,
Tuyoshi TAKEDA, Yuzuru KATO and Akio ISHIL

Toxicological Research Laboratories, Kyowa Hakko Kogyo Co., Lid., Yamaguch:-
755-8501, Japan.
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WP K S oln i ERRE S R o B2
—TFEFAZ o FI U APHIMES T » F TR -

OFGMmE D, Ty, sl y, gaila] »

1) KEEEES T S oetearih
2)  {EH A A R IR A R N

[ E) R4 IRl RO 2R A = 0O LOBREEE LT, Ml %ise
RUETHEL, BN ENL THROBROBEIELZIFET 5K ECT, Pk s
HRMBREIFERT A ERL, TEFAT 2=Ak F7 5 ULUUT APHZ) % HES L7
MR MET AT o FCEOFRESEN L,

[EER)HEM: 7 o R (Cr:CD(SD)IGS,9~10 M) = APHZ 10 35 £ TF 40mglkg - lifa]ik
THSL, Bhi6 24, 48, 72 B5MICEm L7, #PC L A irdsRieastt a1l
TOFEMRICHE -, Ol % 4 PR C 200 fF oA L, SRk 1mL & duk~>
T AFw VREECBT, @t CELLTAC MEK-5153(H A %70 % A\ » Tk Bk
UEMETS, DHERBRE ORGSR S F—FNIERE) T 1030 5 .5
UF 60 B LOOMSELTT 5. . ZOHiErRms 5 ME £ T 2 BRlILLANIC
FOME L. SRGEITHEFERRE O Fb3- 100% & L7=85G 0 10, 30 35115 60 FORNMEEE O
fERmEREORE Lo, kB, SRR % S ikt Rl
B H % 1E(/54 b - Z30& L TiE L.

[RE: L OER] mikATR : FiERE(E, APHZ 10mgikg B Tid - uoggi= 4,
Tbiza ohfehor-b5, 40mgke BETIZES1£ 72 B CML A2 T,

M L ARG R . APHZ 10mg/ke BECEFE 504 48 BRMILIRE T, 40mgkg
FEiE, BS54 o B GRS L Ty, Zoriilid, SimoormER kL0
505 HIKAPHZ 40mghke)CltL b BBz, R Bk kb2 5 Siudey A i
(APHZ 10mg/ke)i= 34 T LRESHEO T A MES CE Sl muls L T 5. s,
RiEOEEERBIC BT St EBRERNT TR S,

An attempt to measure ervthrocyte fragility with storer — Study in rats
admimistered with acetylphenylhydrazine(APHZ).

Yoshie MANABEY, Norifumi MATSUSHITAY, Taiyji HAYASHIY, Kiyvoshi
MATSUMOTO* 1)Drug Safety Research Lab, TATHO Pharm. Co., Ltd. Tokushima.
2)Institute of Experimental Animals,Shinshu Univ. Sch. of Med., Matsumoto,Japan.
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7 v s AR o o = —BREOR R OBERBRR . LTo
Al EMEC R

O —FE, HHBIH

Iz MRS M3 i a

[B M) (L& it 2 1 d TSR o L~ CIRliT 57010, & iissE
R zo=—EEErAOEFEs E{ @G EhTVWa,. L LEALO#ED
Z{ w2 ATRINTEY, BHRARCABIATVET v F2EVEREFS
(ZHN S TRy, T ZTRHR TR, 7@ MM E B O CHRERE Al
HRoo=—BliEomMraidal. 262, EmMBEE LS HEEERIZEN
LERO o =—#OML L Rmc, BILEFOSMREBR L LTOMEEY B
afLiz. [Ak] 7 FAMdlaE, RIS o =—KRETHE oMEM, FCS, BSA,
rh Erythropoietin, 2-Mercaptoethanol % & {0 KR C, Al o o ——EliE T
aMEM, FCS, rtMu GM-CSF 23 Toll e KT o U7 (B8 S mm) oot i |-
RmLBT . (BRI R o =—lEizs 0 TIEE 2-3 BHICHESER
== ER, 4 B AR OBLANICHEY L. Al o =—EiEcE
VAT 3-4 H Bz Pk o =— AR S h, 5 B HUM2 0BT amicab L
- HESABICRv Yo r =Yoo= SN, 6 B BEURMIC AT
RGBT ZAGOoo =—HIHE LAl TlmLy:. =
y, an=—dREFORECEFLTIo=—IWML, —FEREL EIchS
EMNiTA bRl 2ot ZHLOBRMAG, oo =—HRIcH LS
fF&iGE Li-. ZoRic, @EmBEEORDSATYVS Azidothymidine, Doxorubicin, cis-
Platinum, 5-FU,%TF Chloramphenicol &+ h£FhifmLtL =5, +2TO{EEHI
FHOT, Wwifhozoo=—§ HREFMICEFMEY L, U EOKREMNE, KX
FARERBE L LTHERTE SRS R A 0.

Establishment and evaluation of Colony-Forming Units assay using rat hematopoietic
progenitor cells as a toxicological test system.

Kazuhiko TAKAMATSU, Akihiro WAKATA. Medicinal Safety Laboratories, Yamanouchi
Pharmaceutical Co., Ltd. Tokyo-174-8511, Japan.
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AT A o o = —E e A B v Potassium oxonate [Z2.L5
5-FU SR A fli WrE o2 R

Onlrmaes:, FPM#RE, CA. Tyson®, KN HIZE

ARG T RS e E  ° : SRI International

[B#9]Potassium oxonate(Oxa)id, MEH TH S 5-fluorcuracl(s-FU)D U Ak
B¥ ¥ orotate phosphoribosyltransferase # [H¥ L. 5-FU @R +EET5
TefmbhTVA, SER2 XY ARUE MMSPOmgENTSR#O in vitro
ao=—ElREFRVT, 5-FUICLAFHMEECHTD Oxo 0B BN L.
[HMEEEUHE] 6~11 MR C5TBLE < 7 AD KBRS HER L =ik
KB TOHT T 4 THLOREHEERAVE, AFatio—2F AW TR R
gL, co=—lEMMETF. 5-FU R Oxo Z#N L CHEAER - v 7
g7r—Yap=—%ERad, To8EHMLE, #EEOco=—KIzHT+5
BFEE2 LT 5-FU OFEEERE T Oxo OEM R FEM L, [ER] 5-FUD
50% 2o =—fHRBBRE L, v 7ATIE076 e M, EFTIRLI g MTChott,
- ARE#ERTE, 1~2 MOSFUIZHL, 5.FU: Oxo=1:25b201
=—ERPENF -EHE L. 5-FU: Oxo=1:40 TRELZEHLEBHENE, E |
AR TR, 1~5u MOS-FUIZH L Oxo ML 0 a0 =—EBRBILESS
MIZ(12~60%)EH L =48, sEeieEHRERS bhldof, £/, Oxo WHIT Y
g =——EROMMERFED R, E FCEWT Oxo iCLda0 =—FED
B AAE T oRE L LT, HENMSA~ 207 AMIZHL 17T BM L £
HMThaZ s Oxo OBARIC LAEROEENEZ 6N, B EOBEREMG,
v AR FOREHREEAGE o =—EBREICLD Oxo OREIBEOEM
DESER SR, ZoFErEMORESEEORMHICARTHRI Z LT ENE,

Potassium oxonate moduration of 5-flusroeuracil-induced myelotoxicity in colony
forming assay of hematopoietic precursor cells.

Yasuhiro MAEDA, Yasuhide KOUCHI, Charles A. Tyson" and Akinobu
OHUCHIDA Drug Safety Research Laboratory, Taiho Parmaceutical Co., Ltd.,
Tokushima Japan, *: SRI Internatinal, Menlo Park, CA.
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BUUV i# % A U /= 8 ¥ #RRE o sERa Bh FERRAR
3 in vitro 83 L in vivo iRl ERIZOWVT
) phtBEFRETVAIIDONT

QFEH BF. B BE. RE X, &7 88, FF M.
AN M=, FL #

EIEZRAKEEAERN T2EENEHBHAT 5 — BitE
* BUERKAKGERRM TLEEMEBRMEt > -

BUUVEIZ, 7TOEFFH220U SO invivo BB - | YIRIMBMREOAH &Y
RETHRMTIEENREN - S HAS b ANBERBERINETSH ). Bl
HHER L ~ L TOMBEES DR T 2 ORIV LLWAEETHS (248

&) ., FIEIZE SEE, cOFFERAVT. 3) invivolRillE invitro R L 'S
AZEROERIZOVTRIIETL. 1) phl#EFRET 2 A0AEEN MR
REEEIT LD THE THET 3. (%) HMIC BrdUnd 5. RMIZRE
HEFDZe, REEISHHCLRAL. H5HBATplateau [2ET S, ZORY 1)
Frl2 BB 7= D @ eveling fraction .+ REhROM = (2 generation time &,
plateau L ~JL12 eyeling fraction DA Z S 5 &2 RMRT 5, 3) Mo& 5 BMMKHHE
o8BS, invitrodSHO 37°C30 SO EHEPIZABMIZHRBECASSED
GEANTY CHEEESEEBAI T3 N MESNIHEREN LS . invive
BT, ST, SR A (7.7%) (X, 1O in vive /LR
1B (9.9%) OMIZ—RT 35, in vito B TIL 37T A% TH 2. RIZ 4) p53
BEFRERETIAOBEENMRBRIIOVWTORMSRTRFABOIALET
MRAIZHAST. YHIEAAE (. MEET LAERTH o 05 plateau L ~JL[T(F
ERFEHENEN o, pod eI LS ENBEROMBEOESFSHMOER
MM S L 2RO 7 A — FTy 2 REL TR EETETZILOEE R
%

Hemopoictic Stem-Cell Kinetics Evaluated by Bromodeoxyuridine Incorporation Followed by
Near-UV Exposure to Kill Cycling Stem Cells (BUUV),

3) Ditferences between in vitre Labeling and in vive Labeling.

4) Bone Marrow Cells from P53-KO Mice
Yoko HIRABAYASHIL Takashi UMEMURA, Yukio KODAMA, Toyoro KANEKO, Jun
KANND, Yuji KUROKAWA, Tohm INOUE. Biological Safety Research Center, NIHS,
Tokyo-158-8501, Japan.
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MM ER & Lic 7 422 9 —i2 & &8z itk
O & L etk Db

CHIIFC Y, BE=M. B SRIhH, L

VR DEEHUF - WREERE, ESREN PP, v

[HM) s bRt OMERIEHIZEE L. $ A7 ¥ —of1 it & e ot HlpE
THLHEZENG, TAIWZAR? ¥—1BEOEME~OEREE L. L oo 5L A
24 Sl FEAEMMEOv— Tty FEMETLAFR L. SAREE FORll &
e Lz, UhiE) B-gal BIEFEGUL FOYANABLEETTF /711
ZIZT2— v Fitils LT A i -~0B{n A8 AETO. Jo— Bk
fiesd £ Fibtbo—ZiEIC TR LI L Fo2 b Aick 0 MDRL Bz F% 82 L
FoACHH M il A AR RS (PBPC)A- B BRI L. il GED [l . 4 ALl iz e 8.
replication competent retrovins(RCR)EROT A, TR0 L 248 H0 & LT Mus
Dunni Hilld TORMGE. PGIHRIZ LS S5+L-FT o Iz TEHLE:. B2l Lo
TANATIE, 1520% OB A ENH o, Bz L 5 Do —EREO Fi2i@y
fifr a fdny BRI OE BRI, i iao sHEiZiE S co=——Hab iAo h
1. TFI 24 ATH 0 —EAEIZEWITENT. 9 10% 08 N A1 4
TORBMINE D 0= — BREINO 5T - 4o, 3ifiic MDRI iz T8 A PBPC %
Eohl L 7oAt i mblsidtas S, iz RCR 2 Hah LAl - f2. 8 MDRI
s Fld. BABBRIKCSOD. RHIY >k, FRERPIZ 1EL LI D
L. [ER) L bo, TF/o90020FNIZHEO TS, ifiEioiews 52
Filig iy E~OR iz FRARETH LA, BNREREHME LalGitiE L

tog4 A2l EE onl. LHL, BHMlEFORRROLHIZE, A
el LaEs5 L8NS, £, BERHZATOLHBAL Fod £ L2~
75 —4&H RCR itk UAAEMIZI O D & B4 S,

Evaluation of Efficacy and Safety for Gene Transuduction into
Hematopoietic Progenitor Cells by Various Virus Vectors,

Hitoshi HIBINO'™, Kenzaburo TANI', Hajime SUGIYAMA', Yoshikuni
TANIOKA', Sigetaka ASANO', 'Dept. of Hematology/ Oncology,

The Institute of Medical Science, Univ. of Tokyo, "Central Institute of
Experimental Animals, 1I{:hug:ai Pharmaceutical Co,
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A5 A B S MPTP @8 &R~ MPP OFM : Sv b &
o 8

EWMEK. OF &, BUEE. mEBE—t kM. e

JEREESEE - (UM BT, ALRRREE (BR) FRERTIEA

[H8Y] 1-Methyl-4-phenyi-1,2,3,6-tetrahydropyridine(MPTPHZ &R T
F b4 00— LPA50 @4 FHli CYP2D6% CYPIAZ ko T M2 N5, F0F
ELRMBESIETISECSHE/ AF 24 F—HEFMO) 255 N-BEEHETS
HEZEZSNTWES, —H. MPTPIZE/ 73 234F ¥ —H¥BMAO-B)ick =
T EM L XN, BERMICMPP 24 L TENSI o a—0 ORRNE
AR HEDL, SEEREEEETS s —F Y VRERES TSR
FEEACNTVS, AETRIFFMOFEESF L <EVEPE L TRES
BUWHLERXZAICEWT, MPTPOEMNRE THLIMTORBMEHES NS
L. #tEdik MPPr ORAREZS v b EBRNTIZEEENELE,

(k] GEREIER 7 A BLUTHBRESDS v b o BEICEIORHREY
F—bEM L, MPTP N-BE{EMEFENE S MPP+ SliEEEZHPLCETIE L
=, TORE, MBALEICEO@EFEEICBTAFMOO#FSRERDE, —H.
MPTP%ES mg/ke WEIREAE S L, FRERMIICRER L L TRAMPPRE £
BEL. TORNESEERML:E.

[R5 - ) BRESR— MoBUAMPPERERIRZ 2 ABLIES Y b
TRBETH SN, A0 AOMPTPN-B{LEBERIEMIES v FOL10%LLFT
Hof. Ty MEIZET S N-B{EMEFHIMPPH RS E R D, i
MBIz E->THFLCAFEN, BB 23BLREMNEDFMOTHE = EH0R
M AN, MEHEOMPPORSC ONHEICIEFL hilmEES BRI RS,

Metabolism of MPTP, Accumulation and Disposition of MPP® in Braln of
Suncus Murinus: Comparison between Rats and Suncus.

Taisei MUSHIRODA, Noritaka ARIYOSHI, Tsuvoshl YOKOI, Eiji
TAKAHARA, Osamu NAGATA and Tetsuya KAMATAKIL. Div. of Drug

Metab., Hokkaido Univ., Sapporo, Japan, Hokurlku Selvaka CO., LTD.,
Fukui, Japan.

- 153 -



010-2

TURZ Y ILTHERS KNSR 7 F - X

O’ Ak, BIFih, wres

WK, B, Ritk e

[HB] 7 V= kY I(ALNMZ S~ 7 2 BTN L5 &2+ 27,
FHtE, RERM L ZC e DR L A TUNNELES 1H#II 2 St E ks @
b, HFEOHNIBRE7H - 2OHEELITHREOMGS RS ERE
CEEMERASGIBVWTHELL, 7H =22 EHT 200120
BRI ERLLETHL, 7= b)) ey A@ErEs: 78—
YA LOMETE, X, BEME (PCD) %MV TELII ML,

(k] Hitk=o 2 (ddY 625 g) CALNZ#O#YS (0,6384,112mgkg
inolive 0il) , & %V i2PC DI IZALNImM % |BEI S8 L 7oy = o AR ik
G#2HH E 148 H, PC,DHIMLIE2H MMEEE, Hoechst33258 (H33258) +
Caspase-3 (CCP32) 1ot d7H b— v ARl iTo 1,

[(#658] ALNEES20 S0P T, 85, #ikE, H8E F M4 X TUNNEL
REtERf st s n B s 8 L T, H332S87 # F — 2 A/ME ECOPinip i
difdd @i s s, CRooEBEERESUEIRSEEHTH -,
ALNALEIPC, DI 328 IR A2 BARE #0348 1o L 22 5 &, (8B %
FTHREF— P ADMEOBEANES N, NGFTHERE B/ T 574 +—
Y AMEDTEA S S L 7=,

(#5061 ALNPABIFHEL, W15, dikE, SEFBCRET 2t TTrH
F—vAERBTHEEL N,

AllyInitrile- Induced Apoplosis in Neurocyies

Xiaoping ZHANG, Hideji TANIL and Kiyofumi SAIJOH, Department of Hygiene,
Kanazawa University School of Medicine, Kanazawa 920, Japan.
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ST v A B BL VI D TE e et

O, (i SR B AR BUHErR St

IR AL AR e i — BRI

PR L, ST TR ShS PREEC I b I i A " Ei
WA e £ T4 AL, Ei LTINS PR 3 LA%ISH T % 2R 7
Pl 28 [N ES L, EsAiREasRnT - -t % SUPERMEX 2/ vT By
T2 TR LT

7 10 Co CDEDAGSIES » M2 33 mnadiproponitale DPN) % 20, 50 E7=12 100mgkg,
BANTP2UNT I FACRE S, 10 242 30 mgke OFIRC 4 MTREE 1S Ui 1E0E
LR AR L TSRS e STRCIRS | (RGIEH) . 8. 15, 2, BT
28 [l SUPERMEX £ T 2080 st S TR s D apiceliz Ul & 155
A [ICIE (EPE 1L5m) O—777 £ —)b FRAL T 3 Afif il 8se L

2oL SUPERMEX (233 vT, IDPN @ 100 mgkg $258FELTF ACR 0 30 mgke $558F
T 51 LD e L oS b B S Uik aEh ISD R E a4 28
[ Tomifis gL L -E0m, IDPN 100 mgke IRGEIOEFEEEINEL. {5458 HREsmnL.
1 15 FILERIIE AN L O D st tiofz,  IDPN OEMHILD, SRERRALL
HHAAREOREOR D BLURE ikl 20 LhRishTEh, S T, 44—
77 4—Ib KioE T IDPN @ 100 mghke SR CRBORMb e 4, FRFCL

S NETEEE L T —T L P 4 — I RS PRI D ST B T s, #8515
FILEsot IFsmtG - b s v ok LT, &5 LA A h bl
%% i, b b sk ACR 10 mgke 35TR- BTSN, AT 71—
W EIZEOTIE ACR @ 10mgke BLEOHESER TDPN 0 100 mgkg {2 58P CHEBIIERL TR
B R LE,  BUHRES, PSRN T OB AR
it A EERL T I T SRR T SEd S T e DTS IO

An Assessment for Measurement of Motor Activity with an Automated Device in
Newrotoxicity Study.

Shigehiro TACHIBANA, June SATO, Hiromasa TAKASHIMA, Makoto SEKI, Tomomi
MORIMURA, Tomoko HARADA, Kivoshi IMAI
Food and Dirug Safety Center, Hatano Research Institute
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Screening method for leaning and memory in neurotoxicity study: automated
measurement of tone/context-conditioned freeze response.

Hiroaki TAKAHASHI, Yasumasa KAMESAKA, Momoko HAYASHI. Tsutomu
MATSUMOTO, Haruko FUTAGAWA, and Yoshio HASEBE*®, Inst. Environ.
Toxicol . Ibaraky 303-0043 and *Muromachi Kikai, Tokyo 101-0017.
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SyHIL . [Hit] & False Alarm] @34 BBE$46 Accuracy (= PHIT] —PIFA]) & Bias(=
PIHIT]+ PIFA]l— 1) &8, FhEFNTEEOIERE LGt oiameL =,

[k B MR EEIUTON- #L Accuracy &7 mrobL - act@ @ el g6, B0 sCtE 2R b
L7-. Accuracy (ZIRFHEINZIEL A E PB4 RLE, WIThOESOR L THLEERR
12 Accuracy OME FASRBI, AV 72430 Accuracy HIBOBEIZIERE 52T,

[ % 82 (R EFEE M -Accuracy dh 5, BAG IS S ELE B B e R WA R i
A[fEle s L&, SCOB (1 —A%i- performance measure &L TEHENSLY, 2EHT
oAt — L T2l kY cognitive (memory) measure L THHHTHS,

Schedule-Controlled Operant Behavior as a Memory Measure and Effects of
Scopolamine, Mecamylamine and Methamphetamine in Rata.

Muneyuki MIYAGAWA, Katsumi OHTANI, and Takeshi HONMA. National
Inatitute of Industrial Health, Ministry of Labour, Kawasaki 214-8585, Japan.
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THRET —2 O ET 70T, TORBRLEETS,

[#8Hds LR iE] BEMECej:CD(SDY IGS T » b & © Ml & 2142080 (FF) BE L 561
(RF)BED 2 BEICIEY 40, RFBEICIIFFRE o2/ 3olEl 2 547, Bl Lo
SR OREILE | BOSIETT %, SMIREFCFFRETLAZ A, 7, 9, L#EGes
CABED LT 2% R 77— /LR T OMNCVEIEICHE L /=, MNCVEL, B LU
B ORI L 5% RECATRER L b B . LT, ERL, TR
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(#5384 LU0k & O IRFRE QR TR RS IR M ASHE 2 SFFRE I e~ TR CHERE L 7.
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Motor nerve conduction velocities during growth of SD rats fed ad Jibitum or
restricted diets.

Kotaro YAMASHITA', Yoshimasa OKAZAKL®, Shingo HIDIME'!, Masato SUDO' and lsao
NARAMA®. ! Mitsubishi Chemical Safety Institute Ltd., Ibaraki-314-0255, Japan.
*Setsunan lniv., 0Osaka-573-0101, Japan.
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ETRIGHPIHS D TH > =MW E N L TR L = MR IEMREKE RH R
Lie 23 3B W00E 24 S, 1 e @ Smio s Uihic. B X 58
M0.2~20 kHz) % 45 2, HAEKS S WZRABOERINO (K2 BREL 2. #lOHR
BN 0.5 B0l SO 16 180 RORET ARz, Sl d 12
H e 60dB ORMT FE L2 S HENOMEE RO, LB, BRI RROTR
BRI Lo fe COEER, TDPN 45 8E0 5 PUf IPETIEL 3 kHz X DRi$
COREOMI (20~40 dB) 95 LR LE. Zhe@Z{id Crolion 8128 %5 IDPN
fet 5y b OEMRNICMT RS BT AT s, REHEH AN ORI K
DAL == Mg LTOS D RE R, BB, ACR B, A oMz
Gl T bidEn sl ot,. P2UNLT I FRHIIOWTIE 25 [EHE5#IC.
IDPN &5 oW TId 28 IS @icFhFhAERIC o THRREEZTV. B
6. BEUHEUC M4 2R AR KL TV AOTHEDE TR T 4.

Fvaluation study of startle pinna reflex audiometry to detect chemically indueed
olfactory defects.

Hiromasa TAKASHIMA, Azusa TANAKA, Shinsuke YOSHIMURA, Yoshiaki
SAITOU. Kiyoshi IMAL Hatano Research Institute, Food and Drug Safety Center,
Kanagawa-257, Japan
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[BE)BIELBRIZ B D M9IRA T > 72— 3 212K regimen 126 - TR % 1
HGL, TORLWMEMBETEZ L1255, MRAICENIMBEET2H5—F i34
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Improvement of intravenous infusion technique in toxicity studies

Keisuke AKAGI, Dai WATANABE, Yasumoto MIZOGUCHIL Michivo
KUMAHARA, Toshiya ISHII, Kivohisa FUKASAWA. Tetsuyva MATSUORA,
Ryoji SHIBATA, Kosuke HORIGUCHI, Yoshikazu NAGASHIMA, Azusa
OKANIWA,

Kannami Laboratories, BOZ0O RESEARCH CENTER, Inc. Shizuoka 419-010],
Japan.
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.

(#R] Filrig, RS, EMELL CRTHER RSt A s, BEE,
MR, MAEILFORR SV TRt <A G AN edar, M
FHREIZoWTIR, BERKEDTH L,

A case of contious intravenous infusion - 3-month study in cynomolgus monkeys

Hideshi TSUSAKI, Koichino FUKUZAKI, Hidenobu SAMESHIMA, Himoshi MAEDA
and Hiroaki MIYAJIMA. Shin Nippon Biomedical Laboratories, Lid, Yoshidy, Kagoshima,
891-1394, Japan
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BIEERIOF R, FRREH+ AN LEREROFRE TR ROLEE & e L T
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Osteoporosis Model in Cynomolgus Monkeys: Effect of Ovariectomy and Low
Calcium Diet on Bone Density, Structure and Metabolism

Soichi TAKASHIMA", Masataka KAWAGOEY, Hirokazu TAKAHASI®, N.L.J
Miranda® D. Collins®, Takashi HAYASHI", Norie MUTOY, Toshitaka
NAKAMURAY

1) Ina Research Inc., 2)Teijin BIO Laboratories,Inc., 3)Ina Research Philippines Inc.
4) University of Occupational and Environmental Health
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The changes in clinical examination’s data after ovariectomy in cynomolgus monkeys
ECS £

Naoto HORAL Hiroyuki IZUMI, Koichiro FUKUZAKI and Hiroaki MIYAJIMA. Shin
Nippon Biomedical Laboratories, Ltd., Yoshida, Kagoshima, 891-1394, Japan
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The results of surveys about antigenicity and immunotoxicity studies
conducted in pharmaceutical companies in Japan.

Nachisa TSUTSUIY, Kenkichi SHINKAI, Kazuichi NAKAMURA and Eiji
MAKI. Japan Pharmaceutical Manufacturers Association, Tokvo, Japan
(Mitsubishi Chemieal Corporation')
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T2y FIZFCA ML, HEMNBEREZ sc TRETZ2O00ENLEEL Shi-,

A Suitable Sensitizing Method for Mice in Antigenicity Studies of Low Molecular
Drugs

Takashi KUWAHARA, Shougo ASANAMI and Takumi TAMURA.

Naruto Research Institute, Otsuka Phammaceutical Factory, Inc.,
Tokushima 772-8601, Japan.
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Evaluation of Allergic Potential of Low Molecular Weight Drugs by Mouse Popliteal Lymph
Node Assay. Kenkichi SHINKAI", Yoshiki SUGIHARA, Yoshiharu KUNINISHI,
Kazuichi NAKAMURA, Yoshinobu IWAKI, Hitoshi NISHIDA, Ritsuyoshi SUZUKI,
H.W.VOHR, Miharu TAKAHASHIL Kenji TAKAHASHIL Naohisa TSUTSUL,
Yasuhiro KAMIMURA and Eiji MAKL

Japan Pharmaceutical Manufacturers Association, Tokyo, Japan.

{Sankyo Co., Lid." )
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Investigation of In Vitro Anaphylaxis Test.
Tomoaki INOUE, Nobuyuki SHISHIDO, Kounosuke NAKANO and Ikuo HORII.
Mippon Roche Research Center, Kamakura, Japan.
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Evaluation of Recombinant Cholera Toxin B Subunit as a Nasal Mucosal Adjuvant.
Norihisa GOTO', Jun-ichi MAEYAMA', Yoko YASUDA', Keiko MATANC',

Masanori ISAKA’, Satoshi KOZUKA', Tooru TANIGUCHY’, Yutaka MIURA® and
Kunio TOCHIKUBO'. 'Dept. of Safety Research on Biologics, National Institute
of Infectious Diseases, Tokyo 208-0011,Japan. ‘Dept. of Microbiology, Nagoya

City University Medical School, Nagoya 467-8601, Japan.

- 168 ~



013-1

AR I B SHATFIAIE 1) SRmATEE A

OdvEile B, RRES, FaOER, 58 S,
MEfri, HEME. Tl d FE W

FARSE THBES St hERS
(NEAR-TUEY - I Y

BB OERE TEROBB|TT £ Tl THHEEIENTED,
-, FEERBOEORBIIEGLESOTRES MEHE2SEQOPTENIZ
MillL&SHOTHD, MEES, BN ERIERIREOBZNEFACH
L. $ric. DmidEE. FOoEELS THENS L OMERRRBEEOZ S, B
A Z 5N REEARENEB TS, ES, RIS 8 OEFEE R
ENAEIICESTETLWADLYAOENTEA S, — 5. FOMERAIZE
M EAfaEEncs D, WESRICE S TRAEEE S ICHRFEERBICHEET
TEETELME S TVS. REORECRFBEC RIS S0 IS 3atmE:
BN 5 F A T P A C A 2 A AT, O, MR Solke ZEFD
HET, EWENaEE L EbICHEH PR BENBEREINS. BREBTE, |
CHicEWTIHEOSU AICMLTIRE 8 (BEEBO—&RE) A5 #HardER
TIRE S (HERBOSSOEIMER) ARENTHIL00, KR THE
FCIBOGHA» SWNETICHBELRITNAEL S 2B L E0id7a,
IOEIEBEROLLETHARETERCORERFEERS TR, HAKINE
B iam L, £ oikiho b Tk it o st i ErE Rl = ik Uitz
BIFERPTHES,

AEIHE, BOMBEREMHEFICAN LT, EEERARIC D WTHITFM/®R
S G BN ERR TS0 THY ., MENZRETFEORRCEEEIT IO
Titet, Aty ialicBu T, FOBRBEERL. WREHFNOZERE W
HE HBHI R X HTEELEEA TS,

The statistical consideration in animal toxieny studies. 1) General consideration
in non-clinical studies.

Osamu KOMIYAMA 1, Atsuyoshi HIRATA, Tatsuhiro MITUMORI, Jungo
SAWA, Hidefumi KASAL Akio KUMAGAYA, Hironobu TAMURA, Takeshi
HIRAKAWA and Jun HANDA. Japan Pharmaceutical Manufactures Association,
Tokyvo, Japan
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The statistical consideration in animal toxicity studies(2)

In view of scientific data-management in toxicity studies
Atsuyoshi HIRATA "', Osamu KOMIYAMA, Tatsuhiro MITSUMORI,
Jungo SAWA, Hidefumi KASAI, Akio KUMAGAYA, Hironobu TAMURA, Takeshi
HIRAKAWA, Jun HANDA
Statistica Subcommittee, Japan Pharmaceutical Manufactures Association,
Tokyo, Japan (Belonging to MARUHO Co., Ltd.'' and other companies)
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Pitfulls of multiple comparisons in general toxicity studies.
Chikuma Hamada

Department of Pharmacoepidemiology, Facully of Medicine, University of
Tokyo, Tokyo 113, Japan
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Investigation on statistical methods for quantitative data In repeated dose toxicity
studies In rats

Hideyuki SAKAKIY, Hiroshi IMAMIZO, Toshiji IGARASHI, Katsuhire OHMICHI,
Hiroshi TERAI, Hideo YOKOUCHI, Tsuyvoshi TAKIZAWA, Shinichi HISAICHI,
Takashi IKEDA, Kazuo TOTSUKA, Yoshiki MURAKAMI, Hideyukl MIZUMA,
Masayuki YAMADA, Atsuvoshi HIRATA, Osamu TSUKAMOTO, Jun HANDA,
Statistics Working Group, Japan Pharmaceutical Manufactures Association,
Tokyo, Japan(Belonging to Senju Pharmaceutical Co., Ltd" and other companies)
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Analysis of quantitative data from the repeated dose toxicity studies in non-rodents.
Nobuhiko KOWATA, Shigeaki HORIE, Kazunori SATO, Hideo UCHIDA, Kazuto
WATANABE, Masayuki WACHI, Kazuhiro NINOMIYA, Haruki TSUBOUTI, Shinya
KANEDA, Osamu SADANAGA, Osamu YAMAKITA, Jun HANDA, Masakazu
ANDOH, Yukio TAKAHASHI, Toshiro HAGA, Statistics Working Group, Japan
Pharmaceutical Manufactures Association, Tokyo, Japan (Belonging to Nippon
Chemiphar Co.,Ltd"' and other companies) , Science University of Tokyo®'
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Examination of the Predictability of Draize Eye Irritation Score by Alternative Assays from
Statistical Viewpoint

Isao YOSHIMURA and Takashi OMORI: Science Univ, of Tokyvo, Yasuo OHNO. Toyozo
KANEKO and Makoto HAYASHI: NIHS. Hiroshi ITAGAKI. Kenji OHKOSHI, Akihiro
KURISHITA, Hajime KOJIMA and Katsuhiro TAKANO, Tasuku TAKAMATSU: Japan
Cosm. Industry Assoc. Takemi YOSHIDA: Showa Univ,
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Method for cstimation of the rat sperm - in vitro study of a -Chlorohydrin -

Eishun TOMABECHI, Michio FUIIWARA and Toshiaki MATSUZAWA,
Medicinal Safety Laboratories, Yamanouchi Pharmaceutical Co..Lid.
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The Effect of a ~Chlorohydrin on Sperm Motility and Other Characteristic
Parameters Measured by CASA-system(IVOS).

Katsuhiro FUKUNISHI, Mie TERAOKA and Norio AWATA . New Drug R&D Laboratory,
RANEBO LTD.,0Osaka534-8666, Japan

~ 176 -



P1-3

Pt RHREIRERIC 517 5 SIFEMO S
- R e E T2 Adrianvein® BT O RE-

OmBHRz. # WK, BEXET. FHET. AB—N. mBET,
AHES, SEEH

BRsHER I A VH—FE L 5— TLEFTR

WMERARIC S SRS, CEMREreLE L TR T4 8,

ERBELT TRFTFEFTAONS LA ISR D, WFRFGEDE, & IU0RE %2
Rl AErEREN TS, 227, BMBESE T 3 Adrianvein{ADN) 2 8L,
4 R O SIFEMOSELHOMCT S EN T, BEOREBEL HEL /-
[HEHICAHE] RBDRS v FIZAND0.5, 1.05 £ 02, 0ng/ kg% LB/ A 0EE T
LAMBRARE LR MASIUBELEGRERZIEL . MBI ASENSEEIC,
Wi PRI T REICHL ., 24, —SobdiIELEE - OTESERITU. EiE
I3 ICHEERGYE. SRS LUEFREYHA -, T EBEEEITHTM- VS
(Hamilton Thorne Research) &R\ T, WIFHlEII M LR 2 7-Spern
Head CountizizT. MMEMFIINyrobek & DR IZHB L TiT 2.
(BRI UER] HUERRIAMNEET, WA FEES TI2ADIODL . Oag kgbl LD &8
TELHFRSH OGN, BROBEREIRETII. ANEN THE@EEORD, 1.0ng/'kg
PEoaTHBERORY. 2.0apkgl Tl TaEomd Ee b IR0
bEDen:. MFERETIE. ElE, MELUBEE LAMOL.Ong/kghl FOERT
BHiL5BENEN NG, TEBE T, AOZ Ong/keBt TEIBE., BENES
UEERGOELHEaNREL N,

HE, MBS SANEH - YERSEH T THIEEMERHO&EEMOK
BiEToowE, REER, S@nd >MTRiige, s IURE) >ZEeRo
MiHERERENR I EMTREN

Characteristics of Several Parameters to Evaluate Male Fertility
= Comparison of Sensitivity on Reproductive Parameters Using the Testicular
Toxicant Adriamycin -

Masashi KATO, Harumi HAYASHI. Atko MABUCHI. Sachiko NOMURA, Kazuyvoshi NAITD,
Keiko KAT{. Takao OTA and Tadakazu FURUHASHI. Nihon Bioresearch Inc. Safety
Study Department, Gifu-501-6251. Japan.
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MicEREH, TOREMERSRBICE<THEREICH#BiTHE L. BROR
LW T2 ERNErEMBTHMAEEZAS, PR EESEOER{TED
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Effects of Boric Acid on Sperm Morpholegy 1n Rats

Hiroshi YOSHIZAKI, Yuko IZUMI, Chizuka HIRAYAMA, Takashi MINAGI,
Yuko YOSHIMOTO, Shuichi KANESAKI, Akihiro FUJIMOTO,

Toshivasu SUGITANI, Takeshi NAKATSU, Drug Safety Research
Laboratories, Hikari Branch, Pharmaceutical Development Division,
Takeda Chemical Industries, Ltd., 4720 Miteui, Hikari, Yamaguchi
743-5802, Jpan
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Evaluation for Fertility under Optimized Diet Restriction in Male Rats

Yoshiki BAN, Satoru INAGAKI, Miki UCHIDA, Urumi ASANABE, Toshio
NAKATSUKA, Masayuki KEMI and Hiroyoshi MATSUMOTO. Development Research
Laboratories, Banvu Pharmaceutical Co., Lid., Saitama-360-0214, Japan.
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Estrogenic activity of phthalate esters in vitro and in vive.

Keiko Sudo. Kenji Nagai, Maki Maeda, Hiromu lizuka and Masanobu Kato.
Kashima Laboratory, Mitsubishi Chemical Safety Institute Lid., Ibaraki, 314-0255, Japan.
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Effect of DBP and DEHP Administration on in Vivo Estrogenic Activities
in Ovariectomized Rats.

Sciichi Katayama, Hideaki Hiratsuka, Kenji Nagai, Yasuhiko Yamagishi,
Makoto Miyagawa, Minoru Tsuchitani, Minoru Miura and Masanobu Kato.
Kashima Laboratory, Mitsubishi Chemical Safety Institute Ltd., Ibaraki, 314-0255, Japan.
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Reproductive failure induced by plasticizer butyl benzyl phthalate in pregnant
and pseudopregnant rats.

Makoto EMA, Emiko MIYAWARKI and Kumio KAWASHIMA. National Institute
of Health Sciences, Osaka Branch, Osaka 540-0006, Japan.
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Evaluation of Implantation Failure Induced by Tributyltin Chloride Administered during the
Preimplantation Perod: Effect on Decidual Cell Response,

Akira HARAZONO, Mukoto EMA znd Kunio KAWASHIMA. Biological Evaluation,
National Institute of Health Sciences, Osaka Branch, Osaka $40-0006, Japan
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A Short-Term Screen to Detect Estrogen-Like Compounds Using Female Rats.
Tomoya YAMADA, Kaori MIYATA, Hiroshi SAKO, Kaoru YOSHIOKA, Yusuke
KAMITA, Takaki SEKI, Yasuyvoshi OKUNO, Shunji HOSOKAWA, Setsuo
YAMANE and Masatoshi MATSUO. Environmental Health Science Laboratory,
Sumitome Chem. Co. Ltd., Osaka 554-0022, Japan.

= 184 -



P1-11

The risk assessment of endocrine disrupting chemicals in
the aquatic environment using in vivo exposures with
fish.

C.T. Bowmer & 5. Gimeno

Dept. of Environmental Toxicology,
THO Nutrition & Food Research Institute,
P.O.Box 6011 2600 JA Delft, The Netherlands.

Chemicals capable of disrupting the hormonal balance of organisms have long
been known. However, it has only recently been established that some industrial
intermediates, which were assumed to act exclusively by a (non)polar narcotic
mechanism of toxicity, can alsc bind to estrogen receptors and alter the hormonal
and reproductive balance in fish species.

MNew chemicals and high volume existing chemicals placed on priority lists are
subjected to a generic risk assessment in the European Community. As yet, there
are no in vivo methods for assessing the endocrine potential of chemicals suitable
for use in risk assessment.

In a series of studies at TNO, using all male populations of the carp Cyprinus carpio,
obtained from crossing normal females (CX) with a homogametic (YY) supermale,
the industrial intermediates tertiary pentyl phenol (TPP) and butylbenzyl phthalate
(BBP) have been investigated.

* The life stage most vulnerable to hormonal disturbance through exposure to
TPP was the period of sexual differentiation. Exposure of ferilised eggs and
embryos caused no apparent reproductive effects later on.

» Exposure to TPP for 20-30d immediately prior to or during sexual
differentiation caused the development of a permanent oviduct instead of
the normal vas deferens (NOEC < 36 ug - I'') accompanied by the
development of intersex gonads.

* Male fish possessing oviducts are assumed to be stenle.

* Such effects were irreversible upon returning the fish to clean water.

* Exposure of mature sub-adults to TPP for periods of 30-80d caused a
regression in the development of the male testis.

« Exposure of all male carp to BBP for 20-30d during sexual differentiation did
not cause the development of an oviduct.

Camp are used as a model for predicting effects in the aguatic environment.
However, in the vicinity of waste water treatment plants, other species such as trout
Onchorynchus mykiss and roach Rutilus rutilus have been reported with clear
indications of intersex gonads. The fact that the hormonal balance of fish tends to
be relatively easily disturbed renders them especially vulnerable. Using Predicted
No Effect Concentrations (PNEC's) generated by such 28d tests with camp, and
Predicted Environmental Concentrations (PEC) derived from biodegradation
simulation tests or waste water treatment data, the PEC:PNEC ratio can be used to
provide a simple risk assessment tool for assessing endocrine disruption in the
aguatic environment.
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Additive Estrogenic Effect Of Genistein And Bisphenol A, And
Anti-Estrogenic Effect O (-)-Epigallocatechin Gallate In MOF-7
Cells.

0 Kyung-Sun Kang, Jun Kanno and Tohru Inous

Division of Cellular and Molecular Toxicology, National Institute
of Health Sciences.  1-18-1 Kamivoga, Setagava-Ku, Tokyo 158.
8501, Japan

GenigteintGEN), found in sov products, 15 a phyvtochemical with several potent
biologieal activities, while Bisphenol A(BPA) is widely using in food container,
ean coating and dental sealants ete. We [ocused on both estrogenic and
proliferative activity of GEN and BPA  GEN and BPA enhance the
proliferation of estrogen.dependent MCF-7, human breast cancer cells, at
concentrations as low as 100 nM of GEN and 8 ng/ml of BPA achieving similar
elfect to that of estradiol at 1 nM. The expression of the estrogen responsive
gene, ps2 was also induced by treatment with coneentration of GEN as low as
InM and BPA as low as 4 ng/ml in MCF-7 cells. Taken together, it 1= coneluded
that GEN and BPA can act as an estrogen agonist resulting in cell proliferation
and induction of the estrogen responsive pS2 gene in MCF-7 eells. We examined
whether ()-Epigallocatechin gallate(EGCG)Y has an anti-estrozenie effect altor
treatment with GEN and BPA, alone or in mixtures, in MCF-7 eells. Our results
showed that EGCG could inhibit ecell proliferation induced by 17-a-estradiol,
GEN and BPA. Therefore, it is suggested that GEN and BPA might modulate
human endocrine system at the human exposure levels, and these endoerine
modulating effects of GEN and BPA could be protected by EGCG which s major
flavonoid component in green tea

Additive Estrogenie Effect OF Genistein And Bigphenol A And Anti-Estrogenie

Effest OF (-)-Epigalloeatechin Gallate In MOF-7 Cells
byvung-Sun KANG, Jun KANNO and Tohru INOUE. Division of Cellular and

Muolecular Toxicology, National Institute of Health Seiences, 1-18-1 Kamivoga,

Setagaya-lu, Tokve 158-8501, Japan,
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An I Fitro Developmental Toxicity Test Using Murine Embryvonic Stem Cell
Diffeventiation in Cul ture

Atsuva TARAGL, Sutoshi KITAJIMA, Yoko HIRABAYASHI, Yumiko SAGA, Yuji KUROKAWA
el Tohru INOUE. Div. of Toxicol., Biological Safety Research Center, NIHS,
Tokyao 1588501, Japun,
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Effects of Aminopyrine on Cultured Rat Embryos.

Atsushi YOKOYAMA ', Masaharu AKITA '’ and Yukiaki KURODA *' . Kamakura

Women's College, Kamakura, Kanagawa, 247—-8511, Japan and ' National Institute of
Genetics, Mishima, Shizuoka, 411- 0801
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Back ground data for reproductive and developmental toxicity studies of
Cry:CDED)IGS rats.

Masato NAYA. Chizuru TAKENAKA and Taeko SAKUMA Toxicological
Research Laboratories, Kvowa Hakko Kogyo Co., Ltd., Ube-755-8501, Japan.

- 189 -



P1-16

4 FEFBOIRS THL IR ST OREHFTHE

OBt 550, BmiET, Behink, B N, DS,
o) I—, AtEpEY, MILFER, WO, =, & %

AAREBETSS TS M—afks
(L e AERESERTAT)

I TS L TR ER L UNMIEO B 4 I RS R e i A B (1
R Seg. 1 BED [ZiiT AEINIIERIL 9 M Ch- et E MEs 1A
HERFRT—2 &b i, I0H i T 4 lllioEgEns, —ols, 4 AmiNLEoR
S SR B T ARSI BT R S R I Lo T S h s =
EAYETHD, ORERIETHL 2 BMOEHI o T LR TR SRR R
EABITIIES -, UL, 2 WMOES T, S amrsss,

FIC, MERISTI A SR D — & L I — T (WGPAT) Tik. 4 MO
B CHEORESRIHTE 50 90 L, ML WGPAT (85 314k L, 4
MR O G TR BB L A S o8B0 Ss o T v, ¥
ORER, 4 MIERROESICE D IIRELBE L, Luv) 12{e8% ot Sni
ZHBRL, | IR TR OMEMSEE RN TR Shty, 2 4 llEEs L a8
Mooif oy PSSO IR 2 U —=-YEETRL. PRI RE AU D L
R & JEHE L 72y RS WOPAT RSN B S L& hmekd5 . 4 it
HiIZ I OMIUHEOREN SISO 0L EbiLs, oD Ekhh, Seg | HEhoHEYE:
W~ 5L 2 MG CE SRS TR ARS, LisL, 4 @Mt
BRI 2 M OEE TRV r—2 L35 2 bk, EREIN04- 2 6
ERET AR A LML S,

Tasticular toxicity could be detected in studies of shorter duration than 4 weeks

Toshiharu SAKATY, Junji KURODA, Yukio FUTIMAKI, NorimitsuSHIRAL Ken-ichi KORAYASHI,
Yukihike WATAMABE, Masakazu FURUKAWA, Tokahire NARITA, Shigeki HATAEEYAMA,
Yoshinori SUGAWARA, Shin—ichi 0GAWA and Shigeru SATOH
Japan Pharmaceutical Manufacturers Association, Tokyo, Japan

1): Medieinal Safety Laboratories, Yamanouchi Iharmaceutical Co., Lrtd.
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THBEELLRTVWS, L, Mo Gt RPN %) & OfREEW 2
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AEk ) b oD SRR & ORIz THlEREL =, ®, F-—F<--Ri1, 1990~
1995 -1 6 MEEEER & i I S Bk, SR, AR, Chemotherapy .
J. Tox, Sci)ioiBal /- M Was 1Y EROMER 5 AT > | @ 146 B, 74FF 119
MDA, ifEEN T X Y-k L LD ThD,

CRV) TRARAI S HEIEMML =R LT, T—F_—RAHEFo FTIL S
s ARk Xt <, AT, T oo T TR ) AR S Az
Ti., E-FothoEMICE0T S TR S EEHmL 2 &0 RS n
At foT, TEPEMNWIIET » FTHEMICEDER S LTRETIEETHD
afietEAirsE xR, £/, 7+ FBETIEKIE ORIMGED Shiz 1 Lmkiz
BT, BT oHBEEOMANEN SR TE Y SEOBE R
M R ST CHS Z 2 LT AR TR TR KM A
M BT, BRI, BER, RNED UMW RIS AT
TEL TSN B o, Ll TERD ORMAE—» ol Bhitic
BT, ok, ARELHESORERE BRSSP L smL Ty
o | B B il

i, TOEFRMETEE 9, 10 MO AR T SRR LIS 3
HOAMNET —% o Y rn—70iEEhd —my L TERLE

Reproductive toxicity database survey 1 : wavy rib

Sunao IKEGAWA (Teyin), Masao MATSUURA (Nippon Chemiphar), Tatsuo
INOUE (Maruishi), Yasutaka OHKUBO (Fijirebio), Atsushi SANBUISSHO
{Sankyo), Hidenu TANIGUCHI (Hisamitsu), Katsuhiro FUKUNISHI (Kanebo),
Junichi YOSHIDA (Hoechst Marion Roussel), Masao HORIMOTO (Pfizer),
Toshiyuki Fuji (Fujisawa)
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RBAEATWSHA, N LAEALROTF—F~L—2ho b FRATENAOD, £28
RUZTFTET DR & LT, HikhithEmh b RRic Bt o L 2 b 5 50Dl L,
BN, 1990 ~ 1995 00 6 MEEE (LR & B0, GURMERE, [EIESEFE, BEE L AR,
Chemotherapy 35 L TF JTox.Sci.) (Z##EZni 7 » FE LU F oK IR BT
58 (7o b 146 BB, “H¥F 119 BB CET5, B o VvIghosg
BaMmAEsENAREIIO T, OB L OBV THERMLE, B
L. ZH¥FOHMIC2VTIL 1 REBEOATHo O TRMMSIIERAS L

CEESR] B OABERMMES » FBLUYHFTERAFTR 9B LU 14 BB THY
b, ShHEMBEZEDNICEST5 L, HHEES L OHRREBMESE -,
BEihomm LA B oEWwWT, FEANOoFEE2HNNLES » T RB(FFRETD
MMl sBBBLU TR TARB(FHRENOMD L84 : THB) T
B LN, FRERTONMNIZIIEhORMNEFETHWABaREhak, 7 ¥ MY
FHMLETHRECZECT, frEAEOHnL4 S (R ommL ~#%: 6
BE)CEL AN, B EERBCAEEN OIS L E s T ARSNE N
Mo AB/BLUNREN L OB L TH, v bOARRESREREBEODT,
HERD & D VISR ORI S A IV vBim e L, BE T USIhILE &/
BB LUTEARBRESREE LR TRRTREBT SRS S - R,

B, COTFREERI, 10 FEOFANETRRS (NEK) ENHRmEEs
APSEMBN T — X I N —TOERO—RE LTERLE,

Reproductive toxicity database survey 20 Cervical nib and supemumerary rib

Satoshi HANADA (Toray), Shunpei DAIDOUJI(Kaken), Fumio ARIYUKI(Tanabe),
Hiroyuki ISHII(Toa eivo), Takayuki ITWASE(Mitsubishi Chemical), Kiminon SEKIYA
(Otsuka) . Mizuno TANI(Novartis), Naoki WISHI(Zeria), Yasuki YOKOMOTO (Torii),
Masao HORIMOTO (Pfizer) , Toshiyuki FUJI (Fujisawa)
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Hal, 5v MIEVTPASO 88T 5 7-alkoxycoumar in (7-methoxycoumar in,
7-ethoxycoumar in &5 & UF 7-propoxycoumar in) @ 0-88 7 b % JL{b 351 (ACD B4 (2,
HRCSlEc2R s BATEHrIEN o NAZ FEEAESTHELE. LOL,
COBRRETASALELOTHY, BICOWTRELMBEATLEW, $1-,
ZoFTIRAMDERIHEZOLEZ NN TS, FOLUSE, ADEHOB
ATHERT Y FZ2VTHRN, ES5ICCOEROBATRICE I 2REFILE -
(GHIDEWZOVWTHRI LA GUSHIC, BT~ oS SHFRPO ACD EFMEE
9:00, 13:00, 17:00, 21:00, 1:00 HLUF5:00ICDVWTHANXLECA, HTHEYDS
h3L 7 CBATEBRBHSIAT, COEMOEBRNEBIHEDFETSZ & HHA
ohhehak, 22T, COUBICGH S L TWArELEBEASIEDIZ, T
EFEMEHLLES Y FCHE I B2EETHRS (GH-sc B #BOSB/1Na -2
M), 5530RBBEL-TERVTHERS CH-inf B BROR@ /14—
EARME) & 1 MMV, BT ACD EME £ EANA(13:00) 5 & URRER (1:00) ICEIEL T, 8B
FHEtRLAMEBESLUTEGRHHOZEHBLAE Hx B OBESEERBLE, 3
MR, GH-sc D ACD ;B3 SBRIRICEM & c 5P ARABAE SR L, Hpx BEL V)
LMOBRICHEULT VWA, —F, GH-inf W THAMEERETL{, BOBR(IC
HELTWE ChoOBRY S, ADEHOBRERICH TIMACEIHOFE
NE—DERFEBELTVWAZEFTMENS, £/, GHsc BT
CYPZCN S EMERRNSFHFERE NS EFAShTVWEOT, A FHD
ERZEBORBIIERIASOFFRIrMSELTVAZ LN EEIAL,

Sex difference and effect of growth hormone on daily Muetuation of hepatic P450
monooxygenase keiivities in s,

Tadashi FURUKA® A, Toshiygki WATANABE. Sunao MANABE. Yoshihiko OHASHI,
Shinya SEHATA, Tudahiks OKADA and Yuji MORI', Laboratory of Animal Science &
Toxicology Leboragsriss, Sankyo Co., Lid. " Veterinary Medical Science, Univ, of Tokyo.
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o L ALY 1k #] 2-Mercapto-4-methyl-benzimidazole (4MeMBI)
K UF 5-Me SAE4E (SMeMBID) @5 7 M 2B A
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Qi RAEE, AR, FELE. AR, Enxs

[ 7. B 28 it 0 9 4 A R
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[Hi] 2-Mercaptobenzimidazole (MBI) 0¥ % @ 4 7 I i 4k MeMBI (4Metk i
SMelb@ 11 BEM 12, TLASOELMIEFE LTbATWE, IEE, EFELIL
M{EEH DT » F~ORMENES B L TR N, MBI £ MeMBI ¥ L\ §
IR OEN, PFLIFART 4724 (TR OHFELEIBETAZ E2TL
Poo &E, HELIE M RMEROTEMMICHRIILEZ LS, Tho MeRMEH
OREMBEOESTOBELCTO TK THETa 3z, BREWES0E50 TK
EORBEH TR 1.

[EB A =] SMRED WistarBlE T o b 12 4MeMBI JLT¥ SMeMBI % Hifd] (25~400
mg/kg), 721214 H W B (0.6 mmole/kg) MRS Lz, —AIKEORE L&
W, PR ok RE, i, R, SRERSETREE LT 22, il
EURSsORZEER, S8Rz HPLC £ MV Tl L. XL, Mg T3, T4
BUFTSH e L7,

[HRBUEE] HEHES T, MREEL: OHRICEFLTEHRENDET, #
YRR, MEL., BB AR &N, SMelkTOAECHIMHEE S, XL, F08
BRIt hR TR L (HEL Ty, EAES THmESHEcsuwT—
BREORFEIEL L0 FRECPUIRERA ML . MR KR4
Lz, REPESHLEEL T aMeb iz 5B TIECmax, AUCE & I24- L, IiF
BERoOMmEE- PRS- L2 THREoB R 2L, Zhiz
LT, SMedbfe SEETIREE MMM L £ BEWMBSIZBWTIE, SMetkiz
L5 aMelbOfLHIIMA R G, RS L D FohEHicMEFic -7,

Comparison of Toxicities and Toxicokinetics between 2-Mercapto-4-methyl-benzimidazole
{@MeMBI) and its 5-Methy] Isomer (3MeMBI) in Rats Treated by Single and Repeated
Oral-Dose Administrations.

Kare SAKEMI, Rieno ITO, Makoto USAMI, Yasuo OHNO, Mitsuhiro TSUDA.
Mational Institute of Health Sciences, Tokyo 158-8501, Japan
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Phenotyping of Flavin-containing Monooxygenase using
Caffeine Metabolism and Genotyping of FMO3 Gene in a
Korean Population

C.S. Park, W.G. Chung, J.H. Kang, H.K. Roh, K.H. Lee and Y.N, Cha

Department of Pharmacology and Toxicology,
College of Medicine, Inha University, Inchon 402-751, Korea

Flavin-contain monooxygeanse (FMO) activity has been determined in 82 Korean
volunteers by taking the molar concentration ratio of theobromine (TB) and caffeine
(CA) present in the 1 hr urine (between 4 and 5 hr) samples collected after
administration of a cup of coffee containing 110 mg of CA. Among the 82
volunteers, there were 19 females and 63 males (30 smokers and 52 non-
smokers). Using the urinary molar concentration ratio of TB/CA as the index of the
in vivo FMO activity, the volunteers could be phenotyped into low (0.53 - 2.99) and
high (3.18 - 11.95) metabolizers divided by the antimode of 3.18. Peripheral
bloods were sampled from these volunteers and their genomic DMNAs were
amplified by PCR with oligonuclectides designed from intronic sequences of
human FMO3 gene. Comparing the nuclectide sequences of the amplified FMO3
gene originating from individuals with high and low FMO activities, 9 point mutations
were identified in the open reading frame sequences. Among these 9 mutations,
we have analyzed 3 mutations (FMO3/Stop', Lys™® and Gi*™®) in depth for the
purpose of correlating the FMO activities with FMO3 mutant genotypes in a Korean
population. A rare FMO3/Stop' mutant allele originating from FMOZ/Gly'®
occurred by substitution of G442T in exon 4 and yielded a premature TGA stop
codon. The stop codon was detected in one subject with lowest FMO activity who
had the mutation in a heterozygous slate. In a pedigree study, he was found to
have inherited the mutation from his mother who also had the heterozygous stop
codon and low FMO activity. Two common mutations were detected in exons 4 and
7. The one mutation in exon 4 resulted from G472A change eliminating a Hinf |
restriction site and produced an amino acid substitution from Glu™ to Lys. The
other mutation in exon 7 resulted from A923G change generating a Dra |l restriction
site and producing a non-conservative replacement of Giu™ to Gly. Based on the
secondary structure maps of FMO3 enzyme proteins for these two mutant types,
the FMO3/Gly™ mutation transformed the helix structure into a sheet shape and
appeared to have a greater potential to produce a dysfunctional FMO3 enzyme
than the FMO3/Lys™" mutation which does not cause alteration in the secondary
structure. Comparing the phenotypes of FMO activity with those of FMO3 mutant
genotypes, about 80% of volunteers with homozygous andfor heterozygous
mutations on either one or two of the above mentioned mutation sites showed low
FMO activities. Thus the individuals with these FMO3 gene mutations may have
defective metabolic activity for many clinically used drugs and dietary plant alkaloids
which are oxidized primarily by the hepatic FMO3.

(This work was supported by the research grant from the Genetic Engineering
Program of the Ministry of Education (1997: 261-1-2) and also by a Inha University
grant {1997)).
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Photomutagenicity/Phototoxicity in vitro Assays

E. Wallny®, L. Ullmann, J. Klecak, G. Arcelin, T.R. Allen
RCC, Research & Consulting Company Ltd., CH 4452 Itingen, Switzerland
*RCC, Cytotest Cell Research GmbH; D-64380 Rossdorf, Germany

Drugs that are photoactive absorb light and subsequently release energy causing
biological damage. The greatest concern is for drugs which absorb primarily UVB
(280 to 320 mm) and/or UVA (330 to 400 mm). Drugs administered to patients
either orally or topically can cause skin reactions following exposure to sunlight.

Primary mechanisms are phototoxicity in which the immune system is not involved
and photoallergy that requires a primary immune response to cause skin
reactions.

Traditional screening methods to detect phototoxic compounds followed the
established toxicology paltern of using both in vitro and in vivo test systems. In
vitro biochemical reactions examine phototoxidation of amino acids and proteins,
or photoactivated binding or damage to DNA. In witro studies assessing
photoactivated damage to red blood cells (membrane toxicity) or cytotoxicity to
mammalian cells growing in culture are routinely performed before animal studies.
Animal studies include photosensitisation and phototoxicity in hairless mice or
guinea pigs. Acute phototoxicity studies in humans complete the traditional battery
of studies.

In this paper in vitro Photomutagenicity (Ames Test) as well as a Photo
Chromasomal Aberration Assay (CA) are introduced.

The test systems introduced for the determination of phototoxicity are the 3T3
neutral red test as well as an actual study type which uses human keratinocytes
respectively human cell lines from Keratinocytes (e.g. HaCat-cells) as well as
artificial skin models.
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[ERREUEE] MMCO 0. Img/kg 5 TIE, WFhoBREIMIZSLTEEBLMNE
AREENohY, BRI E ISR~ OSERIZES O ST —
A, 0.5mg/kg IMERIZHELTIE BEMT 6 741 20 MNEREAINHLAT-IZED
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Effect of food deprivation on micronucleus induction by mitomycin C in mice

Shougo ASANAMI and Kazuyuki SHIMONO. Naruto Research Institute,
Otsuka Pharmaceutical Factory, Inc., Naruto, Tokushima 772-8601, Japan.
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£ NATISELR. 47X /87220, F7FNTI O-bk1) 22,
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B i, NATSREESE#E, p-F 7 FNTIy, &7 /87222
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THeOERNG, BRAARECSHEFET I . EICNAT2ED & NATI
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Metabolic Activation of Aromatic Amines Bladder
Carcinogens by Human N-Acetyltransferase Enzyme
expressed in Bacterial SOS/Umu Test System.

Yoshimitsu ODA and Pramod ARYAL. Osaka Prefectural
Institute of Public Health, Osaka-537-0025, Japan.
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[/7iE)SD FHEtE » b (7 M) & 18R MBS A%, TEFT I/ 7208
LOFe a W 2 #0045 5 L. 24 BRI IRIM S & O & e & 7o 720 BF
iR E L Tili% @ alanmne aminotransferase (ALT) 3 L UF sorbitol
dehydrogenase (SDH) {61E&illE L7,
[#i %400 mgrkg DT & b7 3 2 7 2 PR STIE, BEAIFHEEL DA O L D
i, B5% Y a SRR (3.4 ke AT T RIS TAE, BELWALTBIU
SDH #fitE® EM A Rt b, FOREIZY o IENOMRE ISHIEL T Sz iFs
MzfgdalbdfaohTvhuEkERE, D-HFI2HIY, a-FTFLLY
FALTA—FBLTENHEN} 2 A5 FTLEATS ALT BLUSDH &1t % &
SIS i, 4 FH I F ARV —FHEETH), TEIT
/T 2O EBRT S I EAMShTWAET O 7Y /— b (125 mgke,
Lp)OHLIELE, L a ke T T I 2 72 OMES TR BIFEES 154
L7

[E8] 2 a IR T b7 I 7 72D BT 2, ZORBMIGH
AT ERSNLZARTE T 2L V—EENRIEEhalinio: 22120
L Twd o] pEtEARRE S i,

Sucrose-mediated Modulation of Acetaminophen-induced Hepatotoxicity

Kenichi HANIOKAY 2, Mayumi HOJO® and Yasushi YAMAZOE®. YToxicol.
Res, Lab,, Fujisawa Pharmaceutical. Co. Ltd, Osaka, 532-8514, Japan. ®Faculty
of Pharmaceutical Sciences, Tohoku University, Sendai, 980-8578, Japan
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F o FFFRA T A RIEEELE BV in vitro BEEFIGE O RN
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[B89] FAgEEESROVE2THS acetaminophen 2 EF AL L L. in vitro JF
BHERRER & L TOMRA 7 4 A IEREOH B2V Thild Lk,

[#i] 035 LU phenobarbital 2 3 BMETES L SD RS o k5 L FFRL IR
L, Vitron HB tissue slicer % VT buffer 5 7# 200um MO AT A 2 2 ERL
oo {ERL/-ATRAZ A Rit, 3TC, 95%02 5%002 ®&LEFT Waymouth's medium
KB LTEKE® L, 5mM @ acetaminophen 288 LT 6 3L 24 BHUHISRE. =
F A APD potassium £ &7 5T medium ~0 LDH ORESIA 3 L TRIEOES
kL, EFfe, 7 v b glutathion-S-transferase(GST) isozyme &5 SLAYBERI% Ay
THILREB LA S A AW T L REEOBRNMAE KL,

[ER] S0RZ o FOFRAZ A A2AVAES, 5mM @ acetaminophen % 24 B
SRLTHLEEIRIA L 2o k@ick L, phencbarbital 8% 5 L=F v FOFFA
T4 AT, PO potassium SEHIEFHIZMA L, medium P~0 LDH W&
HWMLTWwi, £, GSTERMEEZABFLEES L, D0 BERROMNMRMSED S,

[%%] Acetaminophen @FF#EFEIL, L3 PM& N-acetyl- p-benzoquinone imine(NAPQI)
KERTZ Land, BHANEEOER, H5\ i1 GST ORFICL Y #mLE NAPQI
FEET SRR, R 74 ARSI BOTLHE SN, A 5 4 2 %2 BV in vitro
BETHEED, RERTERICE~TI OMEC, Boinvivo iZifv assay RE LTH
RAThY, EMENHEN~OLALTETHI L E20N5, B, FRASSIZMLS
FEREOMMRL AW T, REESOBERIICHH 2BV TRMNPTHS,

Application of Precision-Cut Liver Slice Incubation System for In Vitro Toxicity Study -
Use of acetaminophen as a Model Hepatotoxicant.

Yasuhiro TOKITO, Eriha DEKURA, Kazuyuki KITAMURA and Yoshiaki KAWAL Lead
Optimization Research Laboratry, Tanabe Seiyaku Co., Ltd. Saitama-335-8505, Japan.
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[EW] 4202 AF(MC)DRMATOE— 3 »I3Protein Phosphatase
1 RUAD L R T A HBXI-Micheal Reactionlc & U HBRBS L., TOENEZHESE
TAHZEICLUMERICTDRA. —A. MCOESICRT 28 SIMCOADDARE
BARA BF AL AI- amino-2, 6, 8-trimethyl-10-phenyldeca-4E 6
dienoic acid (DmADDA)SMCD - AT 4 »BE&(MC-Cys) DlENH 5. B4lT
ZOMC-CysOEREMHR AR COVWTETORLLHREZBLOTHET 5.

[HiZ] - AFA Y 10BIVICMC-LR TELEMA. ZRICHEL., EBMIC
—8ES T L, BEREIOQOT RIS T—IRAAAZFOARY—(LC-
MS) TR EiTo . £7=, pH3, 4. 5. 6, 7RUBOMclivaine B fEP TD%E
HMB(UVIIBRZA A2 FILERELE, 2512, B&FEPOMCHRMEHN SO
RIS T—FAAAT FOARU—=(GC-MS)IZTHE L, FaMErERRIddY
itz o R, 48K, 20g2HAL,. MCREERT100pg/kgEBBRAES LI,

[BE] H4IMC-LRE VAT A »EZRICTRBE . Michael Reactioni2 =
AWEMEB/BALAESA, MC-LRORBHM IR AURICE—-2 2R
L. EORAAAY FIIMCOBDOEE<RILTH . £, EOE—2(372
BRI IHR L. FORGEEEGC-MSTHLI-E 25, DmADDADOE —2 &
BELAE 2512, pHI~BOMETMCOAARS RLOERELTEY., PRIV, £
NS OBAEPIZIIDMADDAMES 5. ChoOBRIZEY, £SEMEMHTTIR
MCIZSHZ(Z & BCarbony | B~ OREMIMBEOIES A, Michael Reactiond U & 38
CMNAEEZGND. CORSVOTOAADOAMEBHIIEHSNGNH =

Stability and Toxicity of Microcystin LR Conjugatedwith L-Cysteine

Shigeyuki TAKENAKA® | Ryuichi OTSJ® and Sanae FURUSHO" *
* Fukuoka Institute of Health& Environmental Sciences, Dazaifu, Fukuoka8 1 8-
0135, Japan., * "JASCOInternational Co. Ltd., Hachioji, Tokyo192, Japan.
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LPS #1#\= & % Kupfler #la % 4 L -1k & 0
Zubk, F1RIZBIISMEEIZSNT

BHEF. V. Tong, H# F. BEPEl

SELFHRASHE MRRASTRT oUW

i, FFStERRIZ511 5 Kupffer #B200B 528 in vive T Kupfier #15L
BERR in vitro TOREEN T HIERZ Y, Bix 2 RBRTHLDIR-T
EFTV S, 46, LPS WMz L5 Kupfler MBaOMBMES ISV T, T
b A 2@ Kupffer #illa% MV =8 /-7¢ in vitroassay REMT L, FOHX®
EREMLE, £, GACl3 5 L5 v o Kupffer M4 v 784 ot
REFEIZSVTHLIFETRELEOTHET S,
[HE] 7 v FEETA RAFRE Y Percoll H % ¥ 08212 L ¥ Kupffer #i
fa% 53 L, % % @ Kupffer #1020 & BrdU T% ~t4 L= WRL68(Human Liver
embryo)i5 L TP LPS % 24 BRI L, £ 0%, S EibickiiEh 3
BrdU-DNA fit# ELISA i TRISE L, WRL6S #1821kt 2 Bl de i & JEAlG L 7=,
£z, 570 24hr 12 GdCla (5 35 LT 10mghkg) 285 L5 » F Kupffer #i
RoMuEEE -S>V CRESROTREL -,
[#®R] LPS #if (- £ % Kupffer #8200 WRLGS @bz 344 2B®IZT » F o
oo I THIFHIZEY G, Kupffer #8419 5@ dtE - /25080
b, 7=, GACls #4512 X b Kupffer #8442 I ELE o K T
Bhent,

Species difference between rat and dog in LPS-induced Kupffer cell-
mediated cytotoxicity.

Takake HAMANO, Vicent TONG, Tadashu MURASE and Eiji TANAKA.
Toxicology Laboratory, Yokohama Research Center, Mitsubishi Chemical
Corporation. 1000, Kamoshida-cho, Aoba-ku, Yokohama, Japan.

= 202 -



P 5-1

EEFR0MAREREAMI-NTIATER

OB& &' WREE, AARE, SHIRZ, (KBARE sl W
BHAELZ, WRAE TWEF WT 1B BE&C

BANEIRGS ERFRIEWM=SHE
(ZBREFHMEEERRRREERNRA")

[Leiz) If-@EEAGAHARSIREE 2EMEFETLIARNRBTHY EXSMRIC
BNTRESHERSHS Ll BRBRANLESAACEIRT BREEEEILOHET IR
BT/ ORMOBRICOLT, QICHE - FRTIBABH LM TOT HRIBRBEHE
S(ALEEWG T EESOMARERBORET Vo, ARPBLEDETENRBIZD
WTFYr— AR EREL, ERROAREREOBREKISDLVTHEEL-OTHRET S,
[BESE) HZEOHEBTEEEL: R1EER 1994 F-NERERFRESIcSETLIY
FEREHSI-EEL 100 SR VLTOENEEERE: 1997 FiZIE ThonEXEEH
R1= MHAKTOAOREERRELUESHIBNEZENCF 2R EREREL: 48, AR
FUmHoiFEaR-oun T weTHERHET. BBELULEMMTOR—2E o1
[FER-55] £ 157 EXR/NERSSG-- BERAEERCENOEML REBHET
ALVEOEB IR T FEAXOIREIL 1980 FRAUBICRESLTEY, RTOBER
BEHAFSAVIZRBLTNALNERACK: BRIA-BBOFRKE. 5vFTI3 Fischer
£ 8D RA, THRTIE B6CIF] & ICR RAKEESNHTLV: ARBERRIE FARETO
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Survey of Carcnogenicity Studies of the Pharmaceutieals in Rodents,

Mamoru MUTAL", Tovehike AOKL, Kengi IRIMURA. Terwi KOGA, Motonobu SATO,
Satoshi NAGAYAMA, Toshivuki FUJIL Toshiaki MATSUZAWA, Masashi YASUBA,
Satoru YAMASHITA, and Toshima USLUT

Japan Pharmaceuticals Manufactures Association. Tokyo, Japan

(Toxicology Laboratory, Yokohama Research Center, Mitsubishi Chemical Corporation® )
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Carcinogenesis Study of Monochlorobenzen in the F344 Rat (Inhalation Study)

Mamoru OHSAWA, Tomoshi NISHIZAWA, Shigetoshi AISO, Seigo YAMAMOTO
and Tayiro MATSUSHIMA.

Japan Bioassay Research Center, Japan Industrial Safety& Health Association,
Hadano 257-0015, Japan,
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THFMBAEA, Bl L., IONpE, HEkried e e, MlanaErE L
BHZHI L THEIHINT 2858 TH - /o PYREYSE S niOMRIIZ R A oh i
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SIS PYR TR E (L R O BRI bl — S22 Shd B Wi & 2020
stz TR, RUZHE SN TS MPH & PYR O 13 MHEIHE S 0EROET & —Hrd
52 EAHEE AL 14 BB AEY S 2 SR WA R AT & JER AT
BIOITEN T2 45 2 EAUE ST, APl 2y - CRERPO TR L DiT- 1,

Effects of Methapyrilene and Pyrilamine on Hepatocellular Replication in Rats Following 14 -Day

Treatmenl.

Masanori OTSUKA, Hatsune EHARA, Shinya IMATANAKA, Keiji SHIRAISHI, Satsuki
HOSHUYAMA, Karntoshi SHINODA and Kanji YAMASAKL Hita Research Laboratories,
Chemicals Inspection and Testing Institute, Oita-877, Japan
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Analysis of in vivo cisplatin cytotoxic reduction mechanism in rat hepatoma
cells

Ken-ichi MIYAMOTO, Mitsuo TAMAL Yoshie ITO, Masaaki NOMURA,

Tomoyoshl MINAMING and Tohru OHSHIMA. Kanazawa University,
Kanazawa 920, Japan.
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SERE ST DETH S

Analysis of Cell Death-Inducing Activity of Cinobufaginin, aNovel Bufadienolide in Venom
of Giant Toad.

Hiroki OKUMURA, Kazumi NAKMURA', Tomomi THARA®, Masao SUGAMATA®, Ken
TAKEDA' and Yoshio UENCY, *Faculty of Pharmaceutical Sciences, Science University of
Tokyo, Tokyo 162-0826. *Institute of Tochigi Clinical Pathology, Tochigi 329-0112, Japan.
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Establishment of Micrometastasis Models Using Bacterial lacl Gene-tagged
Cells.

Kiyoshi KOBAYASHI®™ °, Hayao NAKANISHI', JFirou SUGIMOTO®, Yoshimi INOUE®
Mamoru MUTAI®, and Masae TATEMATSU'. 'Laboratory of Pathology, Aichi
Cancer Center Research Institute, 1-1, Kanokoden, Chikusa-ku, Nagova 464,
and *Toxicology Laboratory, Mitsubishi Chemical Co. Yokohama Research
Center, 1000, Kamoshida-cho, Aoba-ku. Yokohama 227. Japan.
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Evaluation of Cardiovascular Safety Pharmacology Study Using New Data
Acquisition and Real Time Data Analyzing System (HEM)

Mikio TAKEDA, Ayami TOMITA, Shigeko SATOH, Hiroshi MIZUNO, Mamoru
SAITO, Takeru KANEKO and Yoshiharu YAMANISHI. Department of
Developmental Efficacy Research, Drug Evaluation Research Laboratories, Fisai
Co., Ltd., Ibaraki 300-26, Japan.
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EoiWHA e FOBRKE RTS8 EIELAL. i) v AL eher KR
Ty 72 b BU73 Fid pentobarbital ¥R T, £ A-E » b2 urethan KB F T, ¥—
TN RIEFRL enflurane DR ST AKES T, RUERT - CHRSNLCEE RS
L. E4031 BERAIHES OfEA B3 L s, [#ER) w9 AD THIZR #i24E
HELTEBY, 4, 72 FOTHREFOE—ASERRIEHN., E4BHORE
ERLIze YARUFT 2 FOQTHEMIZ LT E4031 (HEBLBIZE o,

FhizHLl, T b, 9HF, R ZOTHRIIEERM e o THICHML T
B, T, BAB1 LY QT REMATER L7, Lo L., £0OBEIZITHENED
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15% BEICIEE oA, —H., YHFCEVTIE, 0.0 mgkg %5 T QT M 20%
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BT Tt 0l mgkg THORUEOERABOONLOIZH L, R T T 12088
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Comparison of QT Interval in Several Experimental Animals and the Effects of
E4031, a Class III Antiarrhythmic Agent

Hiroshi KATOH, Ken-ichi NOMOTO, Takashi YOSHINAGA, Kohei
SAWADA. Tsukuba Research Laboratories, Eisai Co., Ltd., Ibaraki 300-2635,
Japan.
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USING TELEMETRY TO IDENTIFY DRUG-INDUCED
CHANGES IN Q-T INTERVAL WITHOUT ESTIMATING QT,

IN CANINE ELECTROCARDIOGRAPHY

L. B. Kinter
Preclinical Skill Center, Astra Merck Inc. Wayne PA 19087

The Q-T interval (QT), measured from the onsel of the Q wave to the end of the T
wave, is the summation of ventricular depolarization and repolarization, and
represents ventricular systole. Drug-induced changes in the QT heart rate
relationship are markers for proarrhythmic activity. However, QT varies inversely with
the heart rate (HR, corresponding to the R-R interval, RR) and it Is long appreciated
that differences in HR between baseline and drug-treated conditions (or test groups)
produces dilferences in QT. To address this problem, QT interval at HR=60 bpm is
accepted as a useful reference value (QT,) in both animals and humans, and when

QT must be estimated (when HR is greater than or less than 60 bpm) a formula
developed empirically by Bazett (1920) from human data: (QT.=kQT/RR"®, where

k=0.37 and 0.40 for males and females, respectively) is often employed.
Unfortunately, this formula does not successfully relate QT and QT in beagle dogs

and in other species, and its application in animal toxicology studies has resulted in
spurious findings of prolonged QT,.. We previously modeled QT (0.214 to 0.160

sec) and AR (0.857 to 0.316 sec) data, representing HR from 70 to 190 bpm, from
250 male beagle dogs (data from Osborme and Leach, 1971) to yield a power-
correct relationship: QT=QT/RR". (Mann et al, The Toxicologist 14:376, 1994)

This relationship has a QT of 0.33 sec and a slope of 0.00004 sec/bpm. Power
correction of 2851 QTs from our canine ECG database yielded a QT of 0.28 sec

and a slope of 0.00005 sec/bpm. We concluded that power correction of the QT/RR
relationship for beagle dogs yields a QT value within or very near the anticipated

range for dogs (0.15 to 0.25 sec) that is independent of HR. However, power
correction of control data from normal animals is only a diagnostic convenience and
may or may not be useful for accurately identifying drug-induced changes in the QT
that are markers for proarrhythmic activity. What is desired is an individual profile of
the QT/HR relationship, covering the physiclogical range of HR values prior to
treatment (baseline) and then again following treatment. Normal circadian heart rate
values vary greatly in conscious unrestrained dogs, ranging from approximately 20 to
200 bpm.. Electrocardiogram (ECG) telemetry permits continuous capture and
analysis of ECGs in conscious dogs for months or longer, permits the use of blocked
statistical analysis designs and offers a powerful and sensitive new approach with
which to identify drug effects on QT without estimating QT
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Measurement of blood pressure and heant rate using telemetry method in conscious
cynomolgus monkeys, and effect of cardiovaseular drugs on the circadian rhythms

Satoshi UNAKAMI, Atsushi FUIIWARA. Shingo HIZUME. Hiromu [IZUKA
Kashima Lab.. Mitsubishi Chemical Safety Institute. [baraki-314-0253, Japan.
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Application of Radio-Telemetry Technology for Safety Assessment in Dogs < 2nd >

- A Case of Assessment on Anaphylactoid Reaction -

Hiroyasu MIYAZAKI, Hiroshi KUNO, Kazuhiko SASAKI Yukio FUJIMAKI,
Hiroyoshi MATSUMOTO, Fumihike IKEMOTO

Development Research Laboratories, Banyu Pharmaceutical Co., Lid.
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Present Status of Cardiac Function Examinations and its Ultility in Future.

Nritusugu SHIMIZU, Yoshinori [SHIYAMA.
Kobuchisawa Laboratories, Fuji Biomedix Co..Lid.
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Analysis of the Cause of Death in Rats given Compound A.

Kenji YAMAUCHI, Kuniko SUGIYAMA, Masahiro MATSUMOTO, Yuji OISHI
and Masaharu HASHIMOTO. Dept. General Toxicol., Dept. Pathol.,® Toxicol.
Res. Lab., Fujisawa Pharm. Co. Ltd., Osaka, 532-8514, Japan
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The Effects of Diet and Moderate Dietary Restriction on Spontaneous Cardiomyopathy in
Male Spraguc-Dawley Rats

Masayuki KEMI ", Kevin P. KEENAN 7, Carol L. BOLDWIN *, Chao-Min M. HOE ',
Keith A. SOPER “, G.C. GALLAM ", Matthew J, VAN ZWIETEN *, and Hiroyoshi
MATSUMOTO " " Development Research Laboratories, Banyu Pharmaceutical Co.,
Lid., Saitama-360-0214, Japan, "' Merck Rescarch Laboratories, West Point, PA, USA, and
"' Purina Mills, S1. Louis, MO, USA.
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Basic Study on the Spontaneous Nephropathy in the Milan Normotensive Strain
(MNS) of Rats,

Nacki YOSHIOKA', Hisahide TAKAHASHIE, Kosei INUT, Keizo MAITA’, Hiromitsu TANAKA'
and Mitsuo TWATA' ¥ Kureha Chemical Industry Co,, Ltd, Tokyo 169, Japan.
“Laboratory Animal Center, Fujita Health University, Nagoya 470, Japan.

*The Institute of Environmental Toxicology, Tokyo 187, Japan.
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Toxicological evaluation of systemic candidiasis mouse model
treated with antifungal compound

Hiroko MORIMOTO. Akira INOMATA, Nobuyuki SHISHIDO, Kuzuko KOBAYASHI,
Setsuko TAKIZAWA, Toshihiko SHIGA and Ikuo HORII

Prechinical Sicence Department, Nippon Roche Research Center,
Kanagawa-247-8530, Japan
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Application of Partially Nephrectomized Rats to the Toxicity Study

— Comparison of Partially Nephrectomized Rats and Normal Rats —

Yukie MIZUNOY, Manabu OKUYAMA", Nobuyuki ASAEDA", Hisakazu IWAI", Tatemitsu
MOCHIZUK]", Yoshiaki TAGAWA" "and Shoji FUKUSHIMA". "Safety Assessment
Laboratory, Sanwa Kagaku Kenkyusho Co., Ltd., Inabe, Mie, 511-0406, Japan.
IFirst Department of Pathology, Osaka City University Medical School, Osaka,
545-0051, Japan.
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Investigation of nephrotoxicity induced by Cisplatin i common marmosets.

Yurike ISHII, Koji AIMOTO, Masakazu KAKUNI, Tsuyoshi TAKEDA, Mitsuo
YAMAMOTO, Takuji HARA and Akio ISHIL.

Toxicological Research Laboratories, Kyowa Hakko Kogyo Co., Ltd., Yamaguchi
755-8501, Japan
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Effects of Clofibrate on the Erythrocyte Memblane in Rats.

Kazushi OKAZAKI,Masahiro MOCHIZUKI,Hideaki NAKAMURA, Kazuhisa HATAYAMA,
Toshiaki TAKAMATSU, Nobuo NISHIMURA, Tomonori ENAMI,Shuzo OKAZAKI. Gotemba
Laboratory, BOZO Research Center Inc., Shizuoka 412-0039, Japan.
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Effect of anticancer drug (Mitomycin C) on peripheral blood and bone marrow :
Comparison of dogs and rats.

Naoki MATSUMOTO, Mitsuo YAMAMOTO, Tomomi YONESHIGE, Yuzuru KATO and
Takuji HARA. Toxicological Research Laborateries, Kyowa Hakko Kogvo Co. . Lid. .
Yamaguchi-Th5-8301, Japan
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Prolangation of PT and APTT under Excessive Anticoagulant in the Plasma from Rats
and Dogs.

Masaaki KURATA, Noriko NOGUCHI, Yoshitomo KASUGA. Tetsuro SUGIMOTO.,
Kouichi TANAKA and Takashit HASEGAWA. Safetv Assessment Laboratory. Chugai
Pharmaceutical Co.Lid. Shizuoka 412-8513, Japan.

- 293 —



P9-4

BHABRCEFIO0MBEHEUER TORIES 6% O 8 HEL

OHSBFL. FATH®. SHA20, PIIMA

MERETRELZY S 7%S 028460 RT e Rm

BERFCEGIADMRIREMEMONEBEO R SRR E R . M
AEHOHREBBIHBETETLIDOMIENBLL, &, FRGE FrOBKIZY
WTEMECHBETIILICREINTI- S8, R, - Ems eyl
PRSI EDRIERL G, YBETRENHAWMBRISBWELK - 1000 (48
ARE) 2HEALTVWEN, Fo PRUE— YA RSV BERBIZE O THFEW
HERZAELODD., REGTHARD IV ES oty -2 B . ZOWE.
REZ2I VPR AT ERCHBEIN TN WERERZ OGNS, oD
LSRN BEHEZSLTRFT S,

EBWAQ20ag/beT | A AMERHEORS LEMS e PIZELT, MBEOS FHp L
fl. TERHD AW O HIZhAMBEEC M DEORR?2SYHEL SN, EHRE
AAMEEEC RS LA R80T, log/keBl THO 3 W | W12, dag/kpfl o
MOGHDOEALHMOS M2 HIZ, llog/kg THM D M d Mtk BT 7
FrVEH SR TOIE A ag/ kgl RO Lo kBl O ME | TR MO EONTE 7 5
Fb@BYohiz. EMCoOBU/kez 1 2 HMEME FIESLAT » bicEL T, M
1Z2HF I WCFBERCFODPDEOCRR 2 VYA EDGHE. RESHRTOEN L
HEtmAEEC OV TR ERES L HNEL., ERSLOABS @R LEY, W
PUBRRETH TS - 12,

Case Study in the Anomaly of Blood Cell Distribution
Determined Using Automated Hematology Analvzer on Toxicity
Studies.

Yoko TANABE. Fumitoshi NOCHIZUKI. Midori FUJINMUKA and

Yuji NAKANO. LAB. FOR TOXICOLOGICAL RESEARCH INSITITUTE FOR
LIFE SCIENCE RESEARCH, ASAHI CHEMICAL INDUSTRY CO..LTD. 6§32 |
Mifuku, Ohito-Cho, Tagata-Gun, Shizuoka Ken. Japan.
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Circadian rhythum of blood chemistry in cynomolgus monkeys

Hiroaki INAMOTO, Koichio FUKUZAKI Musatoshi KASHIMA, Hioaki IKEDA.
Hodenobu SAMESHIMA, Keiko OKASAKI] and Hiroaki MIYAJIMA. Shin Nippon
Biomedical Laboratories, Lid., Yoshida, Kagoshima, 891-1394, Japan
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Studies on the neurotoxicity using functional observational battery and
neuropathological examination : Behavioral abnormality incuced by
vincristine in rat.

Tetsuo OGAWA, Yuuichi MIMURA, Hitomi KATO, Masanori
MURAKOSHI, Takaharu NAKAYAMA. Safety Research Department,
Teikoku Hormone Mfe.Co. Ltd., Kawasaki city, Japan
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Studies on the neurotoxicity using functional observational battery and
neuropathological examination : Peripheral neurotoxicity induced by
adriamycin in rat.

Tetsuo OGAWA, Yuuichi MIMURA, Hitomi KATO, Masanori
MURAKOSHI, Takaharu NAKAYAMA, Safety Research Department,
Teikoku hormone Mfg. Co. Lid., Kawasaki city, Japan
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Validation and Utilization of Delivery Deviee for Intratracheal Administration of

Dry Powders,
Shin-ichi SATOH, Yasuji SEKITANI, Susumu SUYAMA, Yuzuru MIYAZAKI and

Toshiaki NISHIGAKI. Ina Research Inc.
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Pentachlorophenol-Induced  Apoptosis in Rat Liver Epithelial Cells: Relation to
Inhibition of Gap Junctional Intercellular Communication and Oxidative Stress.

Kimie SAl, Kyung-Sun KANG, Yuji KUROKAWA* and Tohru INOUE. Division of
Cellular and Molecular Toxicology, Biolagical Safety Research Center, NTHS, Tokyo 158
8501, Japan, * Biological Safety Research Center, NIHS, Tokyo 168-8501, Japan,
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The results of questionnaires about the electron microscopy in general toxicity studics,
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Japan Phammaceutical Manufaciurers Association, Tokvo, Japan
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Construction of a data base on correlation beiween clinical laboratory dat
a and histopathological findings.

Shigeru SATO, Hitoshi FUNABASHI, Hirofumi YUASA, Masanao KANITANI, Megumi
OHTAKT, Takahiro SANZEN, Toshiharu OIKAWA, Hiroyuki YOSHIMURA, Masayuki MITSUI.
Mariko HAYASHI. Shin-ichi OGAWA, Toshiharu SAKAI

Japan Pharmaceutical Manufacturers Association, Tokyo, Japan

(Tobishi Pharamaceutical Co.Ltd'')
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Body temperature of laboratory ammals using an infrared thympanic thermometer

Hajime TABATA, Rika HIROTA, Hireshi KURIHARA, Michie KUBO. Satoru SASAKI
and Kazno KITAMURA. Medicinal Safety Laboratories. Yamanouchi Pharmaccutical
Co.Ltd . Tokvo 174-851 1. Japan.
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Examination on Blood Sampling Volume from Jugular Vein under Non-Anesthetic
Condition in Rais

Yukari HOSHI, Yoshihiro YAMANAKA, Takeshi [IJIMA, Mika ABE,

Kimiko JONOUCHI, Mitsuru KOBAYASHI, Hideshi KANERKQ, Junko HATA,
Yukiya KOIKE and Hiroshi UNO. Safety Research Department, Pharmaceuticals
Development Research Laboratories, TELIIN
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Effect of blood sampling for hematological and blochemical parameters in
toxicokinetics study of rat

Shin-ichl MUTO#*, Satoru TANAKA®*, Shinlchd INUKAI*, Takahiro IMAMU RA*,
Shinii SOMA*, Masaru TSUTSU*, Yasunari MOMOSE*, Nobuo SHIBATA*, and
Kiyvoshi MATSUMOTO#**, *Toxicology Laboratories, Kissei Pharmaceutical
Co., Ltd,  **nst. of Exp. Anim., Shinshu Univ. Sch. of Med,
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Vascular Access Ports for Repeat-Daily Intravenous
Dosing in Rats

J. Harms, C. Crewell, G. DiSalvo, K. Johnson, P. Losco, N. Fetrow,
D.K. Johnson, and L.B. Kinter
Department of Biological Sciences, Nycomed Inc., Wayne, PA.

Tail venipuncture (TV) is the most common methed for intravenous administration of
test articles in rats; however, for some applications this method may be difficult or
impossible. As an alternative, we compared use of surgically implanted vascular
access ports (VAP, Ratopor, Access Technologes) vs. TV in 30 male Sprague-
Dawley rats (-370g). After randomization into Control, TV and VAP groups
(10/group), VAPs were implanted using full sterile surgical techniques; ports were
placed on the r. dorsal thorascic flank and the catheters tunneled to ventral neck,
introduced into the r. jugular and advanced ~3.5 cm towards the heart. All incisions
were closed with suture. Because sterile surgical procedures were used, no
antibiotics were given. Following a recovery period (10 days) in which VAP rats were
monitored closely for evidence of post-surgical infection, the TV and VAP rats
received sterile saline (3 ml/kg; 25 g needles) once daily; the Control rats were not
treated. Injection site skin (TV and VAP groups) was scrubbed and disinfected daily
prior to dosing. VAP contents were removed prior to dosing. Following dosing, a
0.5 mL flush of saline was given and the VAPs/catheters were filled with 50%
glucose containing 100 IWmL heparin. After 13 daily TV or VAP injections, al rats
were humanely killed and necropsies performed. Blood was analyzed for clinical
chemistry and hematology parameters, and heart, kidney, liver, lung and spleen
were evaluated microscopically. All rats gained weight and there were no treatment-
related differences in clinical chemistry and hematology parameters.

Group | Final Focal Endocardial | Hair
Weight Myocarditi | Thickening | Granulomas
s
Control | 400 grams | 110 010 oMo
TV 390 grams | 2/10 oMo 1/10
VAP 450 grams | 0/10 310 3/10

In the TV group, there was increased incidences of minimal focal myocarditis. In the
VAP group, catheter tips were located in the vena cava (6/10) or r. atrium (4/10) and
there was endocardial thickening in the latter animals probably associated with
placement of the catheter tips in the heart. In both TV and VAP groups, there were
hair granulomas and small inflammatory foci in the lungs, probably related to
epidermal ‘coring' associated with skin penetration with either technigue. We
conclude that VAPs are an acceptable alternative for up to 2-week repeat daily
intravenous dosing in rats; it implanted into a sterile environment, VAPs are
associated with no more iatrogenic histopathological findings than TV. However,
precise placement of the catheter tip in the vena cava, but not in the heart is crucial to
prevent iatrogenic cardiac lesions which could contribute to pathology and morbidity
in longer-term studies.
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A Maximal Rapid Intravenous Injection Volume in Dogs
(Canis familiaris)

L.B. Kinter, H. Donkin and D.K. Johnson
Department of Biological Sciences, Nycomed Inc., Wayne, PA.

Previous studies in conscious dogs have shown that the maximum intravenous
infusion (over 60 minutes) volumes of solutions consisting of non-metabolizable
osmolytes (e.g., saline) or metabolizable osmolytes (e.g. dextrose) are 60 and 18
mL/kg, respectively, and that the most sensitive marker of toxicity was cardiac rate
(Mann and Kinter, Gen. Pharmacol. 24:357-366, 1993). In this study, we extended
those findings, to define a maximum (or limit) volume for rapid intravenous injections.
Three beagle dogs (1M/2F) were prepared with cardiovascular telemetry transmitters
with catheters placed in the abdominal aorta. After at least 14 days recovery from
surgery, all dogs were given intravenous dose volumes 6, 20, and B0 ml/kg
(equivalent to ~5, 30, and 86% estimated blood volume) of 0.9% saline, or sham
treatment on 4 separate days each separated by at least 48 hours. On each study
day, dogs were prepared with separate dosing and blood sampling catheters
(AngioCath, 20g and Surflo, 18g, cephalic or radial veins), Following collection of at
least 30 minutes of baseline cardiovascular data (blood pressure, cardiac rate), saline
was administered (~1.0 mL/sec) and CV parameters collected for 60 minutes. Blood
samples were collected pricr to dosing (baseline), and at 3, 10, and 60 minutes
following dosing for evaluation of hematological parameters, Data are presented as
peak change from baseline (A%, generally at 3 minutes post dosing), and time
(min) to retumn to ~-50% of the peak increase above baseline values (T,z).

Volume Hematocrit Heart Rate Heart Rate
(mL/kg) (max% ) (max%s) (Tia)

0 (sham) +5% 26% MNA

6 -15% 24% 2 min

20 -15% 46% 1 min

60 -27% 48% 13 min

Sham injection and injection of 8 mU/kg saline were not associated with detectable
changes in Hct, HR, or arterial pressure. Rapid intravenous injection of 20 ml/kg
saline is associated with substantial hemodilution and transient tachycardia. Rapid
injection of 60 mL/kg saline was associated with substantial and prolonged
decreases in Hematocrit (Het) and increases in HR. All of the changes in arterial
pressure were within the ranges associated with gentle handling of conscious dogs
(Sham); no clinical signs or unexpected overt clinical signs were associated with any
treatment. Because of the rapid effiux of intravenously injected saline into the
extracellular fluid, the changes observed in this study are likely minimal estimates of
the changes that would likely occur lollowing administration of more complex
osmolytes which redistribute more slowly from the cardiovascular compartment. We
propose that 20 mL/kg is an acceptable maximal rapid infusion volume not to be
exceeded if acute and chronic effects associated with excessive and prolonged
vascular volume expansion are to be avoided.
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Effect of Osmaolality on Phlebitic Potential of Infusion Solutions for Peripheral
Parenteral Nutrition.

Takashi KUWAHARA, Shougo ASANAMI and Takumi TAMURA.

Naruto Research Institute, Otsuka Phamaceutical Factory, Inc.,
Tokushima 772-8601, Japan.
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EEMIC2OT, FCPirEEROC TR L0 THET S, [E) ¥
AR BIARIC DC-A (130 uM) % WHF 5 &, DRI EEREYE I -0 3
L., ik LAETad Uy, #lp Ca I RETH S lura-PE3 2146 L
P25 v FARBBREERIZ, (EEE DC-A (1-3 uM) 28544 L N Ca BmIg -
R E SIZMmL Az, SEE DC-A (10-30 uM) O@EHIZEDIEIEE 512
Hin L A8, fura-PE3 @I~ IEAGE0 Stz 4 FBRIRBIRIZE T,
ATP (59 mM) HELTFCa (10 uM) {77E F T DC-A (30 uM) @+ 5 S89h
AR N 208, DCANGFEFTATP L G E@N LT
bRt O SRR A X s, TR K AL0 @IBRIZ 30T, DC-A (130 M)
s kD B EAT A TH D caleein 5 L TF ahidivmhomodimer-1 O
AL, BIEE LCRFHRETEICHn Lz, E512, MSEE DC-A (10 xaM) 0
Bl 277 —FomilbEv o, i, YHFMIREAIZ DCA
(1-30 M) 28575 &, AMRAKEBERD ERN~O8R A 18I & ORIk
EYEICM L7z, (58] L EOBELD, DC-A [ZBIFH LOFERISIIC W L
THOKEFZIORTEHMBBIZIEKT 2 2 SR Eis. DC-A (2lgeL7-6
DORKUT I S EEER I b, MR LTIEANT 2R TF FiE
LMEHWME TS S Z AN,

Effect of discodermin A, an antimiclobial peptide, on the cytoplasm membrane.

Hiroshi OZAKI, Koichi SATO, Kikuko HORIBE, Minori SAITO-MITSUL Masatoshi
HORI, Shigeki MATSUNAGA, Nobuhiro FUSETANI and Hideaki KARAKI, Department
of Veterinary Pharmacology, Radio Isotope Center, Department of Aguatic Bioscience,
Graduate School of Agriculture and Life Sciences, The University of Tokyo, Bunkyo-Ku,
Tokyo 113-86357, Japan,
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S MMoBitAL -3 AT 4 LORIRMES B

O FHEm, weEe—, fuER, BaER, & EX
IFHEL, AR, @6 i RBNX

FaUe R R R T W PR R

[Bf] EENT I/ MTHLUATA AIRGEEMSPEERCECHVWLENRT
WA, TOBHEIZOWTOMEIILRS, STy FPTORMNE, MREED
HENKREINSOARTED. £2CH5E, BT v Moallf2ATS o2
RMgsL, ToBtsRMLEOTERETD.

LErEl- i) 6 MEGOEEME SDICri:DFT » P&y, BRRRLY L-274 =~
@100, 300, 1000mg/kg(0.5, 1.5, %) & 4 MR ES L7, dERTE
SR HUE D 200l ke 2 BRRRAIEE S L7, EhénddaslE 10 L E L, AWM,
W2 BT L PR AR L, A TR, iR, SERERURedE
Tl

[RER] —frbiEC AR, W, MEBLSH, WHERCHEAR TR
mil, —BMoMANERARECA LA, £ B#EMECESEE Hb, Hy,
MOV B CEMCH R F, #itRmER, T-Bil., K, CaHym& MR cigni. WE
LB E T, BRICHELEROEE L - 2 R LR o e EREELY
b, DRSS TR, FF L HIHA RS B OV R RS O EE AR - LR, BT
BT AR A R B o A B,

(] P AF 4 YOWRAES T, RS S TOSRBEIZML, i,
R, W oM TR BT LTHE A,

Toxicity Study in Male Rats Infused Intravenously L-Cysteine.

Miwa HARADA, Ken-ichi UMEOKA, Shinva KANEDA, Kohji KISHIMOTO, Sadakatsu KYO,
Kunihiroe YAMASHITA, Sanae KISHIMOTO, Osamu SAWAMOTO. Yoshifumi CHONE. Narute
Research Institute, Otsuka Pharmaceutical Factory, Inc., Tokushima.
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17 years experience with
allergenicity/photoallergenicity tests in albino guinea pigs
A critical review

G. Arcelin, L. Ullmann, Th. Plister, J. Klecak, T.R. Allen
RCC, Research & Consulting Company Ltd., CH 4452 Itingen, Switzerland

The pre-clinical safety evaluation of new drugs or chemicals frequently requires
the determination of their potential to cause delayed contact hypersensitivity.
For many years, several guinea pig tests have been used successtully to identify
chemicals possessing the potential to cause delayed contact hypersensitivity.

The latest international guidelines such as FDA/EPA, OECD, EU, MITI, MAFF and
MHW, however, only require the Maximisation-Test (Adjuvant test type) or the
Bihler-Test {(Non-Adjuvant test type).

With the Maximisation test one can assess the allergenic potential of the test
chemical while the Bilhler test provides an allergenic risk potential for humans.

(Blhler-Test)
Some authorities request the photoallergenicity test for those compounds showing
an absorption spectrum in the UVA/UVB range or which are photodegradable.

Several test procedures have been described. Consequently, discrepancies exist
in the conduct of the tests between ditferent test laboratories and the sensitivity of
these assays can vary widely between laboratories. This poster provides a shor
description of the three above-mentioned guinea pig test methods performed at
RCC and includes relevant results over a period of 17 years,
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PFC #4834 0 #32 Anti-SEBC lgM @ ELISA

O BTV, &8 hEFY, &% Ax",
HT HEY, NG F£2--0D2

() fetERL et y— BEHRH
B S e 2 A TR S e

S AE O R Y LT B S MBI (PFCO) #eicitbahikéL T, b
TRl ER (SRBC) IZ#RMS v k lgM (anti-SEBC leM) 8 S ERT 5
ELSAMAHTHS L EWMEL TEA. £ 0 ELISA TOMEMOEHITE
HAET H0s, REBANERCIBMERIZOWTERMLE, 2, 59 bosigimn
BT O anti-SRBC lgM O, MRRMRSMEMICI S 2ERSIO0nTeN
~f=.

[HiE] 3HEMIZHAE-> T A&MORBIZZL T, SRBC #t45 4 DiEO ani-
SRBC leM #E & PFC @iz 20T, dBN. KBMoTimehel =, £/~
RGO SRBC EFNE L THE® 1/2 BIE O SRBC 2415 L AR OlflE~o
EWELMLE, SRBC 28505 v FilE-135C BL-30C TEE, H51
MM ERDEL, MEMICHERE S A0S S LIRS E M,

[(RRBIUER] HBLAETATORBAT. ELISAR PFC BIEIZ A< TER
WA EL, HE5EOEBERFLTRINTAEDIZRENTSES EELON, £,
EOEBHEHLEN DO 1/2 RIED SRBC ZMWERFITELW TS, ELISA O LHURE
<MAshE. —4H, RBRMTOantl-SRBC lgM #1% & PFC %O P HiMiIgE ¢
THor=. Zv RSP O anti-SRBC lgM 07 < &6 1EM, PhyENO
MESMARIZIILETE -, - T, anti-SRBC leM @EL2fERT S ELISA I
PFC IZHE~THREMTORE MOEEETI ZECs T EETESLOEEL G
.

The ELISA of SEBC-Specific Antibody ( lgM ) Concentration as an Altemative
Method for the PFC Assay

Tomoko ADACHL Yukiko KANAZAWA, Mami FURUYA, Kaammi TAGO and
Kohichi KOJIMA.

Hatano Research Institute, Food and Drug Safety Center, Hadano, Kanagawa
257-8523, Japan.
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2-ANATRAUZASHT— LEBREOELEVHZBITAER
B S ERE OB FEIZ DT

O =M Foms v, Fmei1 ¥, BIEEIEE V. i v

V] S s R T S B T
0P o ) 1 TR B - 0 7 SR 1 G

(B8] 2-An b T het XATH Y — i (MBI ¢ AF b GR0 ( F 18 5- 0 o 8 o0 P
AR ML . B R L e F R L O BRI THRMLT,

[ERDR] AF L BYERE © MBI, 22487 bl AF 2w X35/ — 1
(IMMBI) , 2-(AF L ANDTR) S ZALH S —L (2MMBI), 2- A0 7 hog-AF L~
ARAZF S —i (AMMBI) , 2- 2B T h-5AF e ALYV —aL (5MMBI) . 1-2AF
M2 (AF AR TPy X AT — 1 (12DMBID) , 2- A0 B k] 325 AF sl AL K
AL — s (13DMBI) | 2-AH 7' b-5,6-1F AF ) ~20 XATH ' — 1 (13DMBI)

5- MR KR : MBI, SMMBI, 2- A7 b-f-=hasrXLI¥ Y/ —n (5NMBI) ,
57002 AR T AL KX ALH S — oL (BCIMBI) |, 2-AnA T h-5-ApFir KA1
— s (6MOMBI) .

[BEERB) e tvh-wE i3V —2aikicitoT, 1| RMECR 7o o bReeT
P2 MFCA FLIERE, BB O 5 % A —7iFik, %Y O 5 % FCA 5Lk
i< 100 pl FoRAERL, 2 RBE RO 5% Ut 50 mg
48 BEHIPAIE S oF LT, EEIZITHBMHO 1% THEREE 100 pl 28R L,
AR 48 BN 00 L B O 4 SR T O TR i AR =,

[BR] AFAFHREETIE, 2MMBI, 12DMBI. 13DMBI (ZLR i fEEE 2 G800
N FOMOEREI TR EECROER T AF LTS R O 1T
iz, 56DMBI > 1MMBI > 4MMBI > sMMBI > MBI Lz, £/, 5-B#
WNERTIE, T<TORNEI LN EESROER, TR 6O EREE T,
SMOMBI > 5CIMBI > 5NMBI > SMMBI > MBI biio7

Structure-activity relationships for skin sensitization potential of 2-mercapto-
benzimidazole derivatives in guinea pigs.

Kazuo Isama", Junke MOMMAY, Masa-aki KANIWA" and Akitada
NAKAMURA"Y, "National Institute of Health Sciences, Tokyo 158-8501, Japan.
“The Organization for Drug ADR Relief, R&D Promotion and Product Review,
Tokyo 100-0013, Japan,
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MEUNEREZ Y bdrecombinant human IL-18
(rhiL-1B T L HAARE N TR i/ BETRBLH

N ER T, KA. Elda HL.S. lausmann*, FHR L

BRI XY BWFERE, *H Y AKF

(HM R4 Zrhll- 13 I2L 3 AR LAREY N ZHRYERT VLR
(T RAMRBICLIOVRELZLEESy P THORIZLTWVS ., EpfH
i, HMEEHEETAEURESDHrhiL-13 OEHEZHWTE SN,

Eisai Hyperbilirubinuria Rat (EHBR/EIs) # BT EM L. [ 4
ik EHBR(+:EU N EREBE. BN L E > RERTE) I2rhil-13
(12.5BL50ug/ke) EWmil FHRSL, S0FMEBICIFWR. WW, Wz
. AGPCEIZ EDtotal RNA%®#. Northern blotiz D ALFF
Y F—H(HO) -1, AFOFARA (MT), BR{EFEHNY > 1
(MCP)-1OmRNAOE{LZBNLE. EhIL-138EUTy FIL-8®
Ml PRMERELISAJEICEDERL =, (R &EFRIrhll-1 3
(G0pg/ke) 2 5 30FM E O fL i b hil-1 8 B KT EHBR(-) T#
4.5ng/mitH o4, EHBR(H)TIRFOHBI%ORAKETH - =

HN-1#Ric EDEEZNSI-80mighBER, EHBRETRLTHR
OEERIZBLTHHA0ng/MITH -, & 512, EHBR(+)®IL-8
BMEREHBR)O#EEXTH oM, rhil-1 8 HESICEDMH EMWRT
MCP-1mRNA#In 138 S /=4, EHBR(+) BREHBR(-) L D i n®
BEMELEmMSED s, rhil-1 82X ThoRBICEL TS
B 5N H5MTmMRNARE M iz, EHBR(+)IZEHBR(-)®#70~50%
P LE. BLEOERS, EHBR(HIZrhIL-18I2E 3 A L ARKE
haBEEREKERT MBS hIZR .

Suppressed Response of Eisai Hyperbilirubinuria rats to Recombinant
Human IL-1f in the Expression of Stress Response Protein and
Chemokine Genes,

Takiko OGURO, Masayoshi OHNO, Elda H.8. Hausmann* and Takemi

YOSHIDA. Showa Univ, Tokyo-1420064, Japan, *Univ. Kansas Med
Cir., USA
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Xhho—nBtEBE T — S (LHAHRET — ) OB TG
CMTa27—pPRATBICONT

O¥HE MY KEHEE. B, ik, WHES. A
HENESE, —F—L. FAFS. &mEh, fx &, de

AARETERS LERALESE -sRERHT—F VN —F
(BALE MELH", fb)

1R EOMBELb AR ESEBZETHE -BEiENSEDELHS R
LMEF—F(PEFARMRIET—2)OKHRITIEZMT T8I0, ERHTA8
70— OMBHEMZSHE EHCEHENLRTENL OGN 2B A LENS
3, 4E, NEGEBEESNB &40oBHEHTERERTHEN N TWSHK
HRITE ET—Y DR B VRV TEO BEL T 2w TF o 5r— ki
LHEMELERL-OTHET S, b, 75— bELERIZE6]1 T, 25 2
RN EREOEDERETH .

T A NSO S ERERAE < (7T4%), 50 & &RER AN T i
DHAHtBREQATRBHLSATLAEN, RIS ERL T BR19%) 5
Bof, HIERIL, BUENGE ESBGE%) &, ST L a2y R E
MTH-f, HHENE BEEZ - EOBEGTS) LIZRBMA3% L TLSEN, Hit
SR EEN Do THBETEE Lo BRERE UL 2I2(96%) - T H
0, —HENHFENABRENMZ<THBHEE LML OMEXBEEIC
(75%) B o7, MUHT—V OATHRHL TWHARR IR, ST —4 (58%)
H2HNIEFREMELNALHE TMEY S - AHmiz DLW TIRMOEHE T~ T (30%)
MR TVAY, Y7z foREntBERSEDSEELTWEN
7=(26%). SAIUITEFIEE A ERIAD S HIE(88%) L. BELAICHIENHo - &
EDNAER<(64%) A, ME Bz LAt al L 4% L L THERIZIRGIN) T h
Tk, REMMNEHBE- SN FEETTETIEDICRATZRIZ . &
MR SRS ETRENORRAEEAY— 2 OEk06%) HiThh T, #itE
HETHL, REHRENRETOREMEC>SHEEM TOMMES TR T 5
SO e =t Fi ., oMTEBEh TWE, BRLEERGL SR G
JO—E2WTRERR S EOFEEZITE.

Results of the survey about toxicological assessments of quantitative data from the repeated
dose toxicity studies in non-rodents.

Jun HANDA" Nobuhiko KOWATA, Shigeaki HORIE, Kazunori SATO, Hideo UCHIDA,
Kazuto WATANABE, Masayuki WACHI, Kazuhiro NINOMIY A, Haruki TSUBOUTI,
Shinya KANEDA, Osamu SADANAGA, Osamu YAMAKITA, Statistics Working Group,
Japan Pharmaceutical Manufactures Association, Tokyo, Japan  (Belonging to Nippon
Kayaku Co.. Ltd." and other companies)
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QLB &, IHxEC, KuiE, #Eme

() ff IR B e e Rl o & —

WHHERB BV TH sl EE PR T — ¥ 2350, #&HPmIoH
WEBE & B3R - OMOMEZ BT 5 2Rk, FRF—- 2258l TFoEasY
WrradZ &, Livl, HRFT—#2FAT 2881011, FORBRF—20880
FREOHMMMEZRSL, £/, FOriclTEIoME oML TE oW
Bhd, FITANTIHYRIETHMN S LS ROMEE PR OF R
oo EEbic, FO#EUCRHREEZRMNL .

(4] SMaR2 TR Sk F THCK L7 4 I OAEHE 1 3 5 300 7 A8, 133 ) 1l
£ OGN 8 R, 52N SO N E LN S B O R 3 70V L 6 o o
DE—=TAR (BHMEss et M, HRP, @024, MTH) HofMon-gsi,
TATIy, A/G, I, BaLRFa—n, BRI, PHERY, UK,
WEEE, 7LTF=", BEYU AL, GOT, GPT, ALP, CPK, LDH, +-GTP, + L
Umd, #Uwh, HE, S h, BRY COMEIZoWT, #BFSHON
R L LM oo 8E TR M TS L O M L7
[(BRBLIUER] BHEARBLIUHMNICE Y S ORESHIE, BRAT(LE X
ARMOBLIZEZOBRONEREA, Thbh, TORBOSEEE O TELED
AR~ &80, BRAL O CESELLARGA, Tb5, R—Ak
OWRT—F OERATELSEH, RBREoRcENEDSREH, Thbt, #&
HHIRE O e A, @h L LIcEOED LR H, Tbh, F
HEBOT S TOWRRT - FOERASTR2R B SN S SEOBRMT, Fif
TORETFEMETS BLAsb0lEx LN

Studies on the application of the historical control data obtained [rom the
blood chemistry values of toxicity studies with dogs.

Shogo KITAJIMA, Katumi KOBAYASHI, Norio O1SHI and Hirowuki INOUE.

Biosafety Research Center, Foods, Drugs and Pesticides(An-Pyo Center)

A82-2 Arahama, Shioshinden, Fukude-cho, Iwata-gun, Shizuoka, Japan
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