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Critical Role of Toxicologic Pathology in a Short-Term Screen for
Carcinogenicity

(OSamuel M. Cohen
Department of Pathology and Microbiology, University of Nebraska Medical Center, USA

A major consideration for safety evaluation of chemicals is an assessment for possible carcinogenic activity,
most commonly utilizing the two-year assay in rats and mice. Many problems have been identified with this
assay, including cost, time, and extensive use of animals. Over the past decades, it has also become clear that the
results of these assays are frequently not applicable to human risk. A variety of alternatives have been suggested,
beginning with the Ames assay in the 1970’s. However, none of these have proven satisfactory. A few modes of
action that are highly predictive of human carcinogenicity and require only short-term assessments are DNA
reactivity, immunosuppressive, and strong estrogenic activity. Immunosuppression in humans, whether caused
by inherited disorders, medications, or AIDS, increases risk of various cancers, mainly related to viral infections.
Estrogen increases risk of breast and endometrial cancer in humans, possibly ovary and liver. Immunosuppressive
and estrogenic activities can be readily evaluated by histopathology in short term animal studies combined with
in vitro assessments. An additional indication of possible carcinogenic activity is an increase in cell proliferation.
This can be assessed by a variety of methods, beginning with something as simple as increased organ weight,
but most commonly evaluated on the basis of hyperplasia in routine histopathologic examinations. However,
proliferation labeling indices are more sensitive for detection of early increases in cell proliferation, utilizing
various labels such a bromodeoxyuridine (BrdU), Ki-67, and PCNA. Increased proliferation is detected in 7 to
90 days in animal studies, depending on chemical class and target tissue. Evaluation of dose and mode of action
are critical for evaluating human relevance. In evaluating dose and mode of action, reliance on histopathology
is critical, and can include other modalities, such as immunohistochemistry and genomic and other molecular
analyses. It is essential for such analyses that proper tissue samples are selected for examination. Furthermore,
evaluation of transgenic and knockout models of carcinogenesis require thorough evaluation by trained
pathologists. Despite the current emphasis on iz vitro studies and molecular analyses, pathology remains central

to an overall evaluation of carcinogenic risk.
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IATP Lecture

Adverse, Non-adverse, and Adaptive Responses in Toxicologic Pathology

(ORobert R. Maronpot
Chair, IATP Education Committee

Maronpot Consulting LLC, USA

One basic definition of toxicology is “the study of adverse effects,” and yet a precise and all-encompassing definition of
‘adverse’ is elusive. Finding a universally agreed upon and understood definition of ‘adverse’ in the context of preclinical
studies is challenging and communicating what is ‘adverse’ versus ‘non-adverse’ or ‘adaptive’ to regulatory authorities
and the public is even more challenging. Defining and communicating an effect or change that is non-adverse suffers from
the same imprecision and difficulties as defining and communicating what is adverse. In assessment of potential risk to
human health, we attempt to define adverse within the context of a given method of exposure and dose and communicate
our opinion using the concept of ‘no observable adverse effect level' (NOAEL). But NOAEL also suffers from ambiguity in
terms of statistical and biological relevance as it simultaneously deals with objective and subjective endpoints.

Most traditional definitions of adverse involve a “change in the morphology, physiology, growth, development, reproduction,
or life span of an organism, system, or (sub) population that results in an impairment of functional capacity, an impairment
of the capacity to compensate for additional stress, or an increase in susceptibility to other influences” (IPCS, 2004). However,
in many cases whether a change in one of these categories is adverse (pathological) or adaptive (physiological) is not clear
and is subject to conflicting opinions. Identifying a response that is non-adverse is as problematic as identifying an adverse
response and basically involves an observable outcome or response that is basically not harmful. The concept of an adaptive
response in toxicology involves a response to a xenobiotic or stress whereby the organism survives in the presence of the
xenobiotic or stress without functional impairment. Determination of what is adverse versus adaptive involves a judgment
based on expert opinion in defining where a response falls on the continuum from normal to pathological. Some apical
responses such as death and cancer are readily accepted as adverse. A mild change in organ morphology and function
that is reversible, such as hepatocellular hypertrophy and enzyme induction, is generally regarded as adaptive. However,
excessive and prolonged hepatic enzyme induction can lead to generation of reactive metabolites that alter DNA, stimulate
a proliferative response, and lead to cancer.

Up to the present time definitions of adverse have been based on what is referred to as apical endpoints where the term
‘apical’ refers to definitive phenotype and/or functional changes. As part of the current paradigm shift from conventional
animal studies to new technologies (‘omics tools’, human cells, iz vitro high throughput screening, stem cell culturing,
reconstructed tissues) and alternative approaches (mode-of-action, pathway-based toxicology, adverse outcome pathways)
we will need to rethink definitions of adverse, non-adverse, and adaptive for assessing toxicity potential. At this point
in time, use of toxicogenomics and newer-based test methods and computational strategies must await more complete
biological validation. In the meantime, we are still using the more traditional apical measurements to identify adverse
versus non-adverse effects.

Whether a specific chemical challenge to a biological system will result in an adverse or adaptive outcome should be
assessed within a temporal- and dose-response continuum. Examples of changes in different organs and the rationale for
considering these adverse, non-adverse or adaptive will be presented for adrenal, thyroid, liver, kidney, and lung.
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B EOLFEWEI M SN TS, BMRMMIERREEL B M AEEICh ) BiA IR0 T TIER IR
TAHIENDL, b FORFICHOEEINEL RV L EARPNIHERIN-HAZTMEAEZRED LN TS, &
FRIE, ZLPEMOFEERSTH Y. B LEHEOREPZ VW L, S MEBTHEAINE EV) Ar 5. K
KR FAO/WHO &AM EMKL#E (JECFA) TOREMWFMBIZIARLE BARoTWb, TH LY A 245
B oMM AT, FHENRILZE S MBS 2B T H 27— pdbhEHiHii S h 5, JECFA TR, a—
7w 7 AR (CCFA) O¥GEICX ) FaMliZ Bt L T b BOKRT b Sl 2 F ok o 22V iHil o
R LABRITDITBY . BNEMREEE (EFSA) (X, 20094 & Y PARNCERMGEAG N TR S hz 2 To RN
WMWY % 20204F F TICHEHMET 2 2 L2 > T,

—F. ERROREMHEREIEEIIRRONTVE Y, ZORROL IFEREZ I L7280 TREEOKW
DOTHY., HURRT— 7 OEBIUTRIGIIIRY 2 Z L v LELARDS. RKIRHKOHILY R4 E D55
LAARREERIEEORFETEDVHLVEZRNMICOZ-oTELZENEL L, LANCIESERIHZ., Ch
RN B EHEI RS ST 5,

Ky VARV ATIE, BHPENTBT 2 MR ERFEHRZ B oM E LK), Bl & BELEHT 2,
P OLFE N — Fopl L LT, MARMBRCHEMMWRETEZT 77U VT I FR, WorOaMnFR%Z
WY EF5. REINTP T, X< BRDS WREEERS KIS W TR ICHi M RB e B AERBR 2 Eii L <TB
DA Fa oIS ARRIEMMY., TozxRT 2B EZRE TS, ChooBEHAFNIEALBLT, &
MBRETIREDT2DD ) A7 T A XV s ORI EAZ2BIT 5,
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CEMEDIAITEAX Y b EEERESF

O—#
HINRFEAROKMAC L > & —

BROMDOHFIZE 5T AEFWHE IR TRESBWIFEL o TWwd, 2F ). A2 MEEWEORE %2 T
AFL TR E W) ZLilhb, LeLAAS, (EFWHE] 2w ) SELM LA OB REICE L LT
FTOTRLEVPERRIZEI ABL DS HETH D, BHEEOR. NI TNVAANE 72 [HESHEZELD.] &
W) BRIAELTDHS, 2FD, BICIDVFIZHEIIDLEEVWITETH S,

LS WE A CH> TV EHED S b, BREREBEICN L TEYEL2 52 250245 (Hazard) v, 2
N3 hbbitTh b, HEUIRITINEZOBPBEIIKESIZRTRE R SRV, (L¥WEOY 27 OFWIT
BABHENLZDNEFT A F > ThHbD, HORIZT A4 F+ ¥ (Hazard) 25Blbh s (BE#: Exposure) &3 IZHIFHT
TH 96 LL. ZNPEOFIZA> TONIZBYWRLF U T MBS FTIEDWTHET 22 LM REICRS (1
BOKIR) e COLIITWHEIFF->TOLHEEZOLDRRLERVA, FRICL-THIERIENE Y R 27 2K
THILRTRETDH S,

L, WREEZ [PHMIELTEICEE LD, B0 H 2 FARRICIED Y 2 27§l T Z T, 2020
EFETITTRTOLEWE % NORFERBREANO BB L /ME$ 5 HIETEE - FIHSh s ] R BEREFTHDY
HMATYD, HRIZBWTH [EFWEOHAELOCRESOBHNCHE S 2 58] (b#Fd) oWl (2011 4E524kE1T)
b, BENEZEHLZBEEIS ) X 75023 L2 BEICKELS EBboTE R, T2, MERCHBLEWE
b & LB R D O B L E 2 DR E CHUY JAAZZBIHIRR & 72 o 726

TiE. B OB TONEREDOY ZAZ7FMERZEDEL I BRDIDTHS ) o ILFWHIC—EOHFEENNH -2 L
LChH, ZORBEIDVLRINE, TOVAZRBERSHIBRECMALZLRTERTHS ) EVWIE 2T 2 IR
PR LIBD TV D, AEMENEOCEH SR 2WHIZOBREZNZ572010MmHEI S, AEESZREEE
L BTNITERH» LB ERY, VAZRENENERINLH AT L LIRS,

A7 BREEICEHET A1, AERLBEBER ALY IEMICHE T 2LEND 5. {bREICBTIE TRY
Ml ] 2 ERHEORERICIBOTVWE IS, Bl L-aElBrmElshs, v M ofligEEIco
WCIE, 28 H P G- BB 2 vl & LB Wik e i3 2 2 212k ), Zo#Etkoss# & NOAEL % Wi %
PRO FEREWCRD B EI2E ), HENZMEBICTHMT A LWL b, /2. URLRDVS28HMIREHRSG X Vi
90 0 MR AEHS-. & 512k VER 0B SRS 5 1% 572 NOAEL D13 9 S EEMEIIH 3 (REEIBST2),
S, ) A 7 Gl 2 WEIAT ) 72002, BUFASRMEE O THEERANRR] 2T REInT 2 iR dH 0.
VR IC BV T NOAEL SIS E R 2R 2R T 2 IR EORBI T T THI Lo T B L bh b,
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REDV AT EAX Y b EFHRIEE

OmNl %
HEEAb T bkttt AR e

BEIIAEIETE 2 AT 2L WETH Y. REPICRB SRS 720, ikt & 3 20 E R m A o4sY, et
F BB T 2B G E NS, HRICBOW TRERGFHGECLELE 4 2 R8N RBRIE. RESEEL RIZTTH
LEERBLUTL) BB E T 2 RBEEEZ NI L2 (BEd s, s, Berkilbk, ZRE
PERER AT RER 72 £).2) R EIIC L 2B ENDOMAGEE 2 WG LB (1R PRk R, 83 A YRR,
BRI e R AR 72 &) . 3) BRESME A WG U2z K By Ay 3 230l 5B, 38 rh / K rh i v ik Bk
KREHHEERF R L) O3DICKNENE, Ih o KRB X ) BETAH. HEERORBEEY~NOI) A7 T A
AV I TbhTna,
1) BEHAGZ~NDVATZTEAX Yk
BRI HOREVEZ R T 272010, BEOHEMEIEE (ArEHME. RO O REYE) 2351245
B, BEMAROEZEFIICBOCLELRP#EM (27, RERSE, F4E PR 2@EECERTS2
LTIV RIEMET> TV,
2) HHRE~NDIVAZTEARAY b
() Ve h DR I X 2N Y A2 TR A X U b
SR E (ARD) (kb PAERIEZIER (4BERLIN) ICRITHERL 22546, FEICEEBL RSV
LHEREINDE —HY-) OFIETH S, F & L THEERGRBRTH O N R, S IR, o2, kR L
VIS / 7 &~ R SR RE L, B2 RERBEHCCTARD 25T %, (B2 50
HEEBENESARD 22 5 2 L2\ X ) \IRE BEILEMPRE I NS,
2) 1. BiD 2 VIZEKT OREREIC X 2 BN REE)V A7 72X XV b
—H#FARNGE (ADD it PAA—EEICOZVHEHERL CHRBICEEBL RS bvEfEEshs —HY
) DEMBETH S, & LTRMHBERBCHE SN EFEEN S, BAEROHEAZEZZE L TRERE
17100 % 227 CTADI 25T %0 Uik REDOIMEWRA R L O R & 2 2B O 5 — HERE (7—F
777 %—) oZOHEEEBRBEELERL, COAEMNADID% MR R \WE DI, T & IHRY AR
DR E SN D,
BIEDREPOBIELBHZHET B2, TROVRAZTEAA Y MY BES NG BIEILREDTIZ L
5 X ICREOMMLE (BREMHIELE) MBESh TV,
3) WEAWANDIYRAZTEARAY b
FEREBBR TSNS 2 L2 5, ARBR. FRIOKBBERBEANDOEBIIOWTKIBY A 7 lisEii S h Tw,
RIEOWHULAE, Wi B LR T HEED SBRBEEP PIRE (PEC) 2HML. A, IV aU0EHOR
PR L D B S 2 BIRE (AEC) % KPEBIRN OB E Ik FR 2 B el & L, Wi % Heig
FTHIEICEVIRZTEARAY b2ITH o ZOKE, PECHAECE LHIBHAIZE 512, BRORER KETH
RS 5 VIEEBEEN) XYVPECZHEH L. 2N THPECH LN ABEIIBHRE &2 b, FEEREEIC
DVTRFABDYAZTEARA Y MIRINTVEWY, FHER (IVvANF, A4 3, KRE4Y), BHEE
ENOREB MR LIZRBROIRMIEE TSR TEY., %@F%%Wixt%ﬁa%7«»@&e$ﬁkib
YAZEREIT-oTwA,
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REVEDIVAITEAX Y b EEERESF

OfEp 4%
R KRB 4 TR B

REPICIZBOMEWEIFAE L, FEES, BEZBEOELOHMEN I TWS, HTADPREWHE o RBEIC
HIPDHEIHIEIREVH, —H. AN ORBIEEE, FICRPACKESWELTOVRHEHZZ L HHETDH
bo LI2dio T, WERVAWHEOFEER. TN FOPAREIZEORELEZ RIZTTON L W) EOM I
AW EENICHBMD TEETH S, L L. KETOBREWEIC X 280 AE e P TERANTH S, L7223 T
BREWED) A7 THARAY MZBWTHERAY P EELRZHEZHS> TS, Thbb, EBREHWEHVHEBA
W L ABREMEDORVBANB IV ZDA DX LDBHNR I AT TEAA Y PZBWTHERTRTHALHE L
TLHEOBVANZE DT L. CEORPAEICZOWTI, EENIEE. . Bz TtRoohTws, ke
AL RBERICL 2B ETHOBRICES SR TWE AL, 7Y TR, P KEERCBOTRHRT AR
bEAEVDLNRTEY, CEBEHEDSOBENLERADOREIZZFET-oTWAHI RS, MR ZMEE 25T
Wb, LALARDS. BEBRICBVWTOLEOREBAEIE., R THITHRIEINTE ST, TORPADOKRBIIAR
HTHb, AL, BAFICBIT2EBE e ROELAHED TH 5 A FILEW D dimethylarsinic acid (DMA)
OFOARFEIZIEH L. DMADORBANB XV ZORAERTE A LBWETVEHCTHLMILTE, 40
X, EERPAEOEBRWIENICET2EALAOINTE TIEONAMRIZOVTHAN L, REWEHOV A7 7 LA X
VMBI HRHEEOBRIZOVTER L2V,

By R EiET 5 BB EEOE A 5 3R JEH] (Replacement : WD FIH . Reduction : i #
B oOHIM. Refinement : EEREIW OFHER) 2RD LN TWD, L7zd> T, HEHREFGTIZB O TRISAER
FEDORHELE L O AT 2 B i 2 ) ANZZRBAMGEFEORBIRD LN TnE, £2 T, HL
in vivo BRI EMFETE S gpt deltaT v P EHVTHRDPAMN L BEHEZEENITRNTE 2HBRBAY X2
AL, T 2 ERLTCOLERCDH D, T BPAUTHNOLZODO NIV 2 ) I 7 AFHTICED
CEIETY—h—ty PORRET> T, KB TIE. SNSOFHBEICOVTHMA L7,
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BHEREICKDREDNAX FIVLEREDD FHEIE
OnE FHE. BB B
EN.ASAGE Y v & —BFZER - X5 AN B

HEDNA XA F VLI, AR BHORY 70 —F VMBI BOTHRHLRVIZERLTB ). PALREDRBOFNEIC
WS LTwa, BEXAFVLIE, A LREERNANOBREICX VFERIN LA BYEREE. IR AFRERNL LT
MONTVRD, LPALEND, EOX) LA TFRIEICI Y REXAFIUEIFERSNEIPEIAWATH S5, € THRNZETIE, &
PRI L BREAFMEBEROLG TEMEZHOMITEIEE2HME L

WANZ. Helicobacter felis )&= AHRKREFIN 2T, B4 DNA X F IVLDFERZ AT Lo HAETED 2 F 14tk (CpG
745 Y FROBED CpGEO AP A F VLI NIRE) &, BEIHICHEREINEZDICH LT, CpGT 4 F ¥ Fafko x
FALIZ. ERBU T I Y FHEICHER SNz BIESAEIZ & 5 DNA X2 F MALEMEE S ORBEL 2T L2 25, DNA
AFVALBEEBEORBBEIAD SN D o7z, —J5T Ty DNABLA FIVALICEYS§ % Tet @57 HE T, Tet3 (p=22x107) &
BT OFBULT ARG, Tetl (p=1.7x10") KO Tet2 (p=12x107) BIET-ORIULT ARG INCED Sz, wIT, 12
PERIEIC & B Tet &5 T-HRIMB O 5 THEMZ I SHICT 572012, 1.881HD~ 4 7 0 RNA DFBEAL 2 M L7z, 1,881
D~<4 Z7BRNADH B, 6MAEEIIEICL YV RHEA L2, ChbD~< 4 7 2RNAD ) B, miR-29ci3 Tetl, Tet2 B
Tet3 BIZ T DFRBLE IS 5 Z LW o 7,

U EORREIY, BUENOBRBEICI DV BBO~, 2 ORNADEBN LR L, Tet#EFORBMETTAZ T, BE
DNA X F VAL D FH T E B P2 R Sz,
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Sleeping Beauty P 7 VAR VLB Y ARREEET IV —RERERET EFEEMEORBEDRE
OmA HER
LIV A 25 T2 595 0

R IIIMA R BIRFERR Y 7 F NV EERE O D o> T 5, I OMBEE LM (hepatocellular
carcinoma, HCC) & JJHE#E (cholangiocarcinoma, CC) B X UIZN S KA L72IRAMIFRE (combined HCC-CC, cHCC-CC)
PHRSOTVEN, ZIODRETE L Y 7 F VAZERE L OB IIAH L HPE v, EEDOBIETFOMBEWREITICLY,
CC»H HLHCCLMMIIFRZERICHAELAZDDIR, HCCERLZBETRI T T 7 A VE2RT—TT, BIETER T 0
T ANVIEBLTEY, 2O CCIZHCC LRENF U TH 505, B o2 HIZHMEL 72 b D LE X 5T (Fujimoto
et al, Nat Commun 2015). F72, ¥ X &AWz TiX, FHRX Y HCCR CCE X ZN S0 RIE L7 EE» AL D 5
ZEDHEENTWAS (Fan et al, ] Clin Invest 2012; Li et al,, Oncotarget 2015; Sekiya and Suzuki, J Clin Invest 2012), <
DX, WS HCCAET TIER CCREDRLZIEZRITHESEA AL ) 5T EFRMULNPITE>TETV S,

4 3BUE, Sleeping Beauty b 7 ¥ ARV YT XY, Bea BRHBERUA T % in vivo T= 7 ANFHINLIC B F 72 38 %
FRCEAL, WEGOBE L OMEEEZRE L Twb, ZOHH 54 MIE, PI3 kinase fE# &2 1HMALT 2 I U A M WL Akt
(myrAkt), Hippo-Yap ¥ & GPEALT % YapSI127A B X O Myc @151 % Wl ¥ 7213 ML A G b THA LIS 22w TRiA
T 5o MycZ HICIFRIRZICEA L35G, 1AM EBISLUCHHEEIZBR ENL o T20 myrAkt 7212 YapSI27TA % N
ZRHMCTEALZHAEIX, 6-1257 H THCCOSHE I N2A, BEFIEASNAIFHOIRE 1z Mila~ o 55235 N
WD NIz myrAkt & Myc % [FIRFIZE AT 2 & 6 BB THOLHCCASTEE I iz —Ji, myrAkt & YapS127A % [FIRFIZE A
THE6HMTCCHFESNT, T2, YapS127A & Myc 2 RIRISEAT 5 &, 10 &M # T/NUFEEMIEA S % 0 02
B 5% fE 9 cHCC-CCASEBE S N2e E BT, myrdAkt, YapSI27A & Myc® 3 % FMIFIEAT 5 & 2-3 B THILE DK
WHCCH#FEE EN72o RT-qPCR CHEIETRIUERIFTT 5 &, myrdkt & YapSI27A THE I N 72 CC T, Tuf% Hippo-Yap
D F i D Notch ¥ B & =¥ (Jagl, Hesl, Hes2), Cilgf, Tgfb25mWREBER L72DS, myrdAkt & Myc % 7213 myrAkt,
YapS127A 3 & O Myc THEEN72HCC TR TN S DBEATRBO LARBR O WRdp o720 F72, YapSI27A & Myc THEE
72 cHCC-CC T, WMo ~—H— (Afp, DIkI) RBHB O~ —Hh— (Nanog, Sox2) HFEBL Tz,

PLEX Y, I B v CTPI3 kinase & [AlIRFIZ Hippo-Yap #&H 2 WM L35 &, CCARFEINZ 25, Mycz BEIFEB L 7
WA, Twuf= Hippo-Yap £ D F il T ORHSMH S h, HCCOFEINE Z LWL NI h -7z, & 512, Hippo-
Yap #& i & Myc O iEME LI & b, JF3EME, Sl o % 2 cHCC-CCHAFE SN S 2 LW & » 1274 o 72, Sleeping
Beauty t 7 ¥ 2RV Y w7z ARMET VI, MBERA TR MO X VIEHIL SN D ¥ 7 F MREREEE O I FEH
BT EEHEZWSPICTL-DICANTHLEEZOND,

53




J—0v3vJ The 32" Annual Meeting of the Japanese Society of Toxicologic Pathology

WS-03_

BEFREYV AHRER EREROIRTIEREZZAV S BLEZMERDAEARED
F%

O& ®R). %o M7, will ww, b F. Wi Kk

VLA A Y 5 — - B - BUFERERI, ? BRIRIA - BB - IFRBERALEE, © TRIAAL Y 5 — - B - R A

(5] BB % v 2L E O RMB A RBEORETE L UC LB IS ICRE D rasH2 % 7 2 % v 2 26 38 1 ik 255
VENTWS,

[B#] HICPBROBWIC 2 BHRBR 2T 5,

[Frfr & ] 4~6Hl0 GEETHE) <9 A SR LZIER FEMa% 3ot (3D) B L. LB L2 oMk
LYFOANARELZEDBIZTHREZTV. A= FI AR T CHEEEZBET 2RBPAETFNVEERT 5, LPWEORD
AMERHINZ B % BRI AR OGRRRIC BV TR A DLW R IMLBL 2 N 2. 5. [~ 7 A R/#] C57BL/6.BALB/ ¢ (Prkdc
DOLIA) (BT RE/BIE] ps3~Tukii~y A, MR Ras Xix 70 MR Ras A~ A, Pten/ v 7 5 v (Hila~
D shRNABEAIZ XL %) Dghisdr] K. FFRIBE, B, Bk - S oz o Twb, 43 3DHE#E L7 C57BL/6 R~
v 2 DK ER I U Kras i6%:AL S 5\ & Pten 7 » 7 577 v & KIGFEHAWE @ 2-amino-1-methyl-6-phenylimidazo[4,5-5]
pyridine (PhIP) ML ZHAE7-BOBEIIOVTHET %,

[F3] KB EEAOEER Kras BAIZE Y X — K~ 2B FICCTHBEHREZ B L7225, Plen/ v 7 7 ¥ TLREAIHALE
B L CHED IS IR A SN2 DA TH 5720 —FiPten/ v 7 57 VI3 XIZ10 u MIEEDOPhIPLEZ N Z % &
JESEEIRZE 2 TR L 720

[eiam] B LR fIBE o 3D 8588 B TIRIEZ N 2 5 %% WV TLEM R O 5 A AME D T & 2T REMEAR S iz,
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BEHROWIE S FFEBICIKTFLERDPAX DXL —SRFER~V AR O NEREET
WeRW=RRbHS5—

Omp4 Ez, W #T7Y, A Loz, Benjamin Blyth'?. &l 2. L Bk, ¥ 22,
PR WA B #WY, e w5 M s

U TR RREE 28 A F ST USSR B A F JE & ~ & — R IR0 BRI T 7 5 A
P BURHRER A PSS AR s (SR AC RN R B S B T Y x 7 b ¥ RIS B

PWEREORK RO, ARITKA LB L TRIHRICH T 2HBAV A7 BB VEEZ LR TWS, LaL, BEEBRO%EE
SHEERNCIRTE L2 RBA A D Z XN G RPZH SR o TRV, ZZTARMZETIZ, & FAMY YA AHILBOE TNV &
LTHIZE S T 2 s~ 7 AW Y ¥ 8B OBARFRE 2T L. 803 < REIRIKEE L THRBA A I = X A H21E
FTHDONEPZHLNICTHIEZHMNE L

WY > o8EI. SEMOR R % B6CIFLIME~ ¥ 21212 Gy o X#t% LERMME c4m e 55 2 & THRB L2, WY ~
HNIEOFEAFG, FARN (AR S) RGEHE. O350 (4EED5) KGR SRAy @Ak»S) RGO 3 R
BT, MEMFPMNAREREE RS LD o7z, LA L. AT OEHASHEOWRELE D SAMHELT Plen ® 2882 FOR B 3HE
CHREEMOBM & AT MM ER L, HAERPHICBOW RO R o —H Ty Tharos D ZE5R% BB 134T < R4E
HomE LI 2 @R %2R L. HERENFICBOY TR P72 $720 AT UEEGUOHENELE A A=A LI
H R  RHEERMRE R e HESBIZ S, FiERBIEIC B Cld et iRl 2 / Rz A L2 EEA, Sl AiayiEicsv
TIRREEDHEHTH > 720

VL ED#RED S ANRH OB HAIE BRI BN RRBDBAA DXL E LT, Plen DFEIRER L ZNITHL Rea ez
AOEEC X DL AT 0 EEEOWH LG T 2 WHEMEAVRR S iz BEHFEIE < 2D > A EOw ) > S EE,
W IR 2 2l F TITWIRAICTER SN B L EZ 5N TWD, ZD720, AR TR, WY ¥ /N EMIEITER & 5 5
VB < AR B ARAT 0 e A AEAE 5 LRI % 3L T U B O WM O BB IS OV TH PN RN 217 o 720 AUE
Tk, =7 AW Y Y8 TV O 5 E G S N D P S RHAERNARAE L 72 BUR R ASA X A= XA, ZL T PO
A AT NOBMEEIZOWTH ER L2,

(&% k]
Sunaoshi et al., The effect of age at exposure on the inactivating mechanisms and relative contributions of key tumor
suppressor genes in radiation-induced mouse T-cell lymphomas. Mut. Res. 779: 58-67 (2015).
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NADPH oxidaseBEZE#lapocyninic &3 7 v MIFRED AIFIZIE
OfAR Y, WA #Y. Mol Y, g sz, A% #w, 5K 5
Dok - B IR EBORIEREL. O AEEWRMERY Y ¥ — BB

[B] SRR L OFICB TR R ICES 3 2858 H ). 2O RRIMENCESZ LEZ b, L N
KV O VR R G 5 CTdH 5 NADPH oxidase 235 H L. O FEH apocynin D IFFEFIHIBI RO W T, FHHIFHS AR
BR T L7z,

[5i:] 6 MEIF344H: S v M 2200 mg/kg B.W.?D diethylnitrosamine % RIS, 2 ## X Y apocynin % 100 3 X 18500
mg/L O THEAL G- U7zo Billa 38 H IS0 2 17 8 E R IR - MM L2 oL L ChimE~— 7 —
glutathione S-transferase placental-form (GST-P) ButhkHila3 o WAL EAED 72 0 OB & A% 51 L 72o FFRLERP O 16 P RE R
£ % dihydroethidium (DHE) Z H\WCHER L 720 E 1B % Western blot i THE L 72,

[R5 IR ook B & ORBRIF O R E LR E = ICHE R TEN R o 2o THRBEPITE R 213 apocynin P 5- 3 AR
PEICHI S N7z BALMAE 72 D  GST-P b bR B o %4 X ORI, apocynin i BEARTEVE A B A IKT 2072, Ml
FEFREEKi67 1%, GST-PBHtEMIa e A IC B W T d apocynin e G-I L CTHE LK T 21070, 7R b—V 2R
BETdH % TUNEL et OBt RIGRER TRED LD o 720 MAFEBURHT THRALA b L A~ — 7 —TdH 5 Nrf-2%° NQO1. #Milla i s
2B 53 % cyclin D1 ?® apocynin i X 2 RBUK T 2 fER L 72,

[#5am] I g8 A3 A RBREEIC B v C apocynin 12 & 2 58253280 S, L PRiAI L L COWREREIVRE N,

AcifluorfenszZHIFIEBEANNDCARDES

OF%M  fE™Y, JEE Y, @iF 2V, BN s, I Y. BE O FERY, Hm Y
O[3 AR A R B, 2 HSL S S B AR AT AER, Y O T AR IR

[ P A A T R . O N R R AR A

[H] Acifluorfen (ACI) & protoporphyrinogen oxidase FUEVEH % A3 % Bbi#l CTUF o BT R V7 1 ) Y ER L O
Wi % BT B0 BV T 4 VXL PTHRPAVRAZ LEZOLNRTVEH, ACIHERIFRPAOBFIZHS» TRV, £
CCARWIZETIZ, Fo REIFREPAICEE R & %2 L T 5 N% %K Constitutive Androstane Receptor (CAR) I H L
TS AT DRI 24T 5 720

[Ji8:] 68l #EYE C3H (WT) 3 X O°C3HHI¥ CAR knock out (CARKO) ~ 7 Z IZF34sA S B 2500 ppm ACI % 1, 4,
13 J OF 26 JE R AT 5 USBAT U720 26 38 RIF5-Bh W 3 ISR AL VR % 81539 % 729 diethylnitrosamine % L& L 72,

[HR] 1, 4, 1IBEMBELEHWICOVTRE L L 25, W#EETHACIHEYS <7 A Tlkis AR S S g i ALT o 3.
438 HAH S IR O WAL 2 18D & 3 5 IR EEOZ L2 B 24, CARKOWCBIF A2 ZhH50E iz WildE LW S
PSS L7z F2IFBEE ORI L CPCNA B IFMla 258 L 720 ACI¥5-< 7 A TidFl&H Protoporphyrin IX
AEF L7225 BETRREICHS 2223 TR HHICHE ) EMORMIED bk d o7z, 2685 B DR
BRLRR-ZRIAT TIEWT < 7 A THFERME B OV FE: @ Foci K OF Adenoma 2384l L 7245, CARKO Tid 24 & B MR Z D
FAER BEDHITHLMIIH E N, 512, WT =Y X TldP 512 X 5 Regenerative hepatocellular hyperplasia 3 & O°
Hepatocellular carcinoma 2831 L7245, CARKOX 7 Z TIN5 DELIETRD bk d o7z,

[(%£42] ACIFHFRIFHEDAICIECAR RO CAR 24 LR ERSEICHE LTHB Y. K7 1) Vi3 ACIRE RIS 0 2N T
FhweEEZ N,
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Connexin32N{E T IEDusp1-Erk> J FIIVHIEEEZ N LT Y PR/ —IVIFRDP A ZRE

EK)
Ol %z, WA #%. A= . &k HA. ElE R A% Fh, o 2
HERWIRE KPR A ER S BN B

[FR] 7V a—VEBUSEBEASATZEREIIC X 2 Y 2 7 5812 TGroupl (B FANOEFAMNRDOLND) L ENTWAEI,
IS BT 2 FBABERE DN IZ T3 Thvo MEDOREMERZTT Y 7 —) (EtOH) HEIUIFFAER (W) T v MTEEL
BOEHTT, ¥ v v 7HE8H Connexin32 (Cx32) BMHEINZZFIF VMRS T4 T2V 2=y (Tg) Tv
b TIRFR D AEDTCHE U iR 2N T ORI O LA %59 2 &2 il Lz, KX Z 05 TRIFICOVWT Hi k7 —
y LITHERT %o

[Ji:] 9Bk Tg & Wt5 v bIZdithylnitrosamine (200 mg/kg) % MEREPNIIR 5. 1%. 5% @ EtOH % 168 kK $£5- L
TR MO Z VT, BT RS V7 BBEN 217> 72 [#E] TgT v bD5% EtOH#%5-FI2 BV T pErk.
pEIkl. cyclinD1 # ¥ 327 BB D L7 % 38D 72, Microaray fffTic X Y Erk O#IHI K F T3 % Duspl IZ EtOH IZ & D BHKF 3
HBETELTRESEI, mRNAKRT Y V287 LRV TORBUE T AR Shize GST-P/ pErk/ Duspl ® ZH G fEdtn ©
X, pErk ®1EH L TORMESIZED SR wolzxd L. GST-P Btk R Iz B v TAFHIE 08 MEIZJF4E L. Duspl
RBOKT 2o Tz, 61T, TgT v FD5% EtOHIX G/ TIE. GST-P Bt NI BT % pErk B/MEO B Pk =134
W LA L72—7. Duspl ®mRNA MK FT 232 L —F—<f 7071 ¥r ¥ a3 Y2k B GST-P BN bE & MUY U 224k
DI VWS E 572,

(] EtOH #EHUE Cx32 BB FAIRETlX. iR ZENTO Duspl BHEE T &2, Zhic5] & Hi Erk DG X M0
Ja SR A FE DS AN - LTV B BAVRIR S N7z,

EXOZNLT b2 FOTIARFRDABEICEITHERIEA FLADRE
Ol Her", B A" kb Akl Bt KA BT P, ks A, I REY. it Bk
U RVHE A, Y ISR A g > 5 —

[T5] EREFENFRPAWEE ROV 7 b F Y F (PBO) ZZDRVAMEICHBILA P L ADOBEAPERIA TV S5
MBS 2L Lo TRV, 22 THN, it OHBILRERN OISR NRF2OBIETRKE Y RICPBO 2 #5-LC., &%
ENBBRTEREZICOWTHRE L 72

[J51:] #E 7 38D ICR & Nrf2 4 /R IBAE 122 0¥ 4= w7 22 PBO 2 3000 & % 1% 6000 ppm DIEEET 83 5 W i3 52

AP Lz $5 8 MM HIZ&BES PEIZ oW T DNA H1o 8 hydroxydeoxyguanosine (8-OHAG) LX)V, LG h o E < —
H—%PE L7ze HBE25~30PLICD W TId 52 M e 5 L T BRI e R 2 i L 720

[#] 8-0HAG L ANV, [ho@EMRBETOAEBRICEA LY, IRBETRINL2KE~YY ADAAELR LAZR LT, L
WO E<Y —H —ICELRRO SN A 572 PBOEGIT L ) AL HiAERD S hi-p5, TORAHFEICHIET
B CEREIRDONLE P57z, LA L. Nef2RIB= T A DRI PICA U 72 R B IRIE 0 58 A B 7 & NS VR4 72 ) o %%
AR L THEREICE o 72,

[Z£] Ne2Kifi~e o 2 TR E X ) BL DNA B A A U, PBOIC X 2EA b L RIS BZME R L7z, IFEEIZPBO
DRV ABBROMCEELREZHETWLLZLZO5RTWEY, HREZRERKNE LA 0B R WEE TR T
ARI %L ZORARFICRILA FLAOHSE KRV O LEZ Shi, —F, WHINTOMEREEINL2RIE< T A TH
FICE» o722 26, BIEA b LRI PBO RS A BB ORGMIRE D SEE~OERICKE S HE5T5 2 WS
ol
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7 v FEEMEEBHZAVEEBREICTS T 53 FEMZREDRE
OJIIL Qa5 S SN I SN 1 GV N SN TR RN e
U OKBET RS RE BB BIER TR, Y BATBAEA WA ARG Y 5 — BAA - FRIBFEE
DORBOKE BCEMRIRIETT  RREBIORE N, BRI R REERE

[FHRECHB] 2R F TIZN-Ethyl-N-Hydroxyethyl-Nitrosamine (EHEN) #%5 v MG & W . L7225 v MG
FRrRCCA5 Z Hl W - FMREFFI M L Y b M EABRICHEET 22 L2 RWZ Lz, & LIZrRCCAS # BRMiM%L. Mitzi & vl
fakkZ21E8 (In vivo selectioni®) L. MiminHk dokrm#7 & O° dSkrm#3 % #37 L7zo ARUFFE CTIXRIEBED 5 A W14y
BEWLPICL, BREES TARETLILEHME L,

(BB & T3] Bk rRCCd5Parent (d5P). WMk dSkrm#7 K OF dSkrm#3 % Fi v THAMFIT I U7z,

[ER] 2 ki BBV T, doP & IR L. WilEBHk T WSTSIZ & b Hislisk A 42 Ji#E. FCMIZ X Y CD44/CD133 double
positive J O°SP 43 W DA B B 2 B 720 & 51T, sunitinib & Feverolimus L HLIZ & V) E#EAR TIC50 DITHEDED S
720 U LORRI Y., BB TIIMBBIEEOITTHED AL O TR0 TTENED Sh, EHHEEI ML Tws 2 &
PHOLPE Loz S5HIT. SRILHRIZB VT, BB CTHEIED protrusion XK % 580, I % I S SR~ DR ATE
oM [Riw] BEBRICBV T ML 0@EwE R L7z, BUE 3 RICHENS M VA2 U T M= 2T &7 THY,
AFPZTRZORRD EOHEM L2V,

BREEICH S REEEBEDREEBHRF ORREA-2-

OBT P, mal M=l M B0, FF BV KB BAD. il Y. ok s A EE
Wk Rk

VR B ST ETT R, Y KRB KRR Y 5 —

[Er] MsEns B LA 5 %I RAET 2 B EEEEREXERESEET LI LX) EELT 20 C08FEAHTH
5o FAIINT T, fFBIRE TH 5 clear tubule S FHAEMM O FARME 1B 5D IHRMICER LW IREBTHLEZ L E
R L7 GB30MAYR). 4HEZORAERTOFME RN T 2720, HAEMYKROKYOFARME (stage IRTI) @
5% HLRR 19 B O 559 BLAA I AT I AT L 72

(7] P10 F3445% 5 v b OLEBIIR M T HERAE S, SROTHHIZERL, ¥4 27u¥ 42 ¥ 3 vTTstage
IROTOZKIL, cDNARA 707 LA RUERPCRZ %ML 720 72, HE R OFPASHe {4 if NI vimentin, PCNA K O¥
AQPL % geta, »-GT ML Yett % FitE L 7=,

[FER] RAE DAL - WHNCEME S 2 W12 % LR R, PASKEY: 2 897 F#% i3 stage TIZIXIFIZED S d, stage 11
TEARELF LB SN, Vimentin AR B stage I T . stage I TIZH T MDD SN cell cycle s T
O mRNA P i1 stage [ TIEHRAMFICH L CHELRMEZR L. PCNABYERIL S B 28N L 72 IRAIAE o B aEIC RS-
THHRTEZRBE L AL, FURIUCB# 3 % transporter & U endosome B8 1% 1. L - 70 f# 2 BIE 3 % metabolism & OF
glycosidase B {5 7-® mRNA FE 3 & 1d stage 1 TH L { k<. stage I TRIEWRMF L VWb DD stage T L THEH» -
720 AQP1EHAFEH R OY-GT M b Ak R EZ R L7,

[#%2] stage IIIBEREMAALEEDME S . FHIRNAEDE T LT, SRR ZAL EIZE LT LTV A HE. SkE
WX DOEE, clear tubule DTERICE S & 2 bz, BREFEICHRET 2 5 LEOKVEHARME O MBI EREEEE/LOKE T
HrEEZ N,
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MISTIRRE A A &5 S UESHER I MRINAIC T B luteolin IR

OWA  #. e vz, g Bk sk M, A Fl, =% %
AR WL RFRFRE PRFMEER  JEB N B

(BRI =THT S EENET7 K 4 FC BRI %245 % luteolin (& Bk & Ze il 23t U CHUIES 0 % RIS %,
AT FVBRIFR NS Y AV 2=y 275 v b (TRAP) BXUTRAPIZHA LRI viBise 2 S8 L7z, Rehitt
HiSLARREMING Peail 2 T, BIZBRFEASA B X OV LRI v BRI O 345243 5 luteolin D FBh - HEIRIZOWT
it L7z

[F58:] (1) 63ETRAP F v MiZluteolin (20, 100ppm) % SMEMHE L L7zo BT VMRV U 72 B P06 25 00 35 BIHLAR 22 19
TN B L OEERRE LNV, BIRT. F 8T SBIBAL RN Lzo (2) Z284RBut i LRI Peail oML A B L 0¥ 7 K
b — ¥ 21239 % luteolin DB % AN L1z BB X — K= 212 LTPCail %2 FEHM L. luteolin (20, 100ppm. 6 &[]
R E) OMEERHICT 2B 2R L.

(i) (1) wi vz B2 Cid luteolin 100 ppm X 5-H CTHERIK T 20Oz, MEICH D 2R EOH AL, HIE, WEwTh
3 luteolin B EMRAAMNCHEZITIK T Lizo 7R M= ZAEGRRIERE, NEVTIICBWTOAELRIUEZ D, Caspase 3. 7
DIV & o T 7ze MIBEPITHTERRFE HIZ. luteolin IBEARAFPEICH RISRA L. MALA b L ABi#IRT Gpx2. Ho-1 mRNA
BB T 2R D70 (2) Pcall OMBIBFATEYEIX, luteolin IREERAVEICHE B S h, TR =V ZADTLHEEZ - Tz,
% 72 Pcail BHUEL O IZ, WHEE b ICluteolinEHICL D ARFICHMA L, 7R V=Y AERFEOLGE LR AL, Gpx2%
NI RHBOKT 2R 72,

[#3%] Luteolinid. Wi VIROFENA B L OLHIHIEMBEBIHZTER T2 B2 LR, ZoARFE L LT, &
LA b L AR 7 R b — ¥ ZFEOMEARE SNz,

LAT1 and 4F2hc expression in tumor microvasculature of BBN induced rat
bladder carcinoma

OmRtE MY MAH 2. &%

VML B AR B, Y ORAT R BREE MelENEE. Y KBRS RERE kY X 7 AR

System L is a major nutrient transport system responsible for the Na+ -independent transport of large neutral amino
acid including several essential amino acids, L-type amino acid transporterl (LAT1) and heavy chain of 4F2 cell surface
antigen (4F2hc) up-regulate to support malignant tumor cell growth in vitro. As tumor angiogenesis is critical for
tumor cell growth, the present study was to clarify the expression of LAT1 and 4F2hc in tumor microvasculature of
N-butyl-N-(4-hydroxybutyl)nitrosamine (BBN) induced rat bladder carcinomas. We had described the normal rat bladder
microvasculature compose non-fenestrated endothelial cell, while bladder tumor microvasculature compose fenestrated
and non-fenestrated endothelial cells. Electron microscopic immunohistochemical analyses revealed that LAT1 and 4F2hc
were exclusively distributed at the fenestrated endothelial cells in bladder tumor microvasculatures, but almost all non-
fenestrated endothelial cells and pericytes of microvasculature did not express them. The present studies first indicate that
the blood capillary endothelial cells of microvasculature in rat bladder carcinomas are responsible for transport of large
neutral amino acids by LAT1 and 4F2hc.
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IEBEHHET v MITFRDPAME ST IVBIEORD AHF DR
OMER TR, B I W% KR, WA BTFL B B T OIEE. B U
KWK Be PR TR

TRl Fy=VBIRE 7 I AT IR T v I AFROSBEL VB ONILHETH Y. £ OREWITHMREA L L
THHSN TS, ShETICERLAEST Y VBIEET v VRS AEEZ AT 22, EREHREFRPAMECHL L%
MOEPIZL TS, LA L. ZONEPAETEOFMICOVTIEMAS L ko TuRN,

[Hiv] 7 o< VBIIRC X 5T v MFRVPABFEIZO VTR L.

(D] B3 6 MIDOF344 5 v M2 VT, BUERES X ORBRVPAHRTH 52% 5 ¥ < VBRI GBEO 2| 235E L. 4, 13,
RBTENETNHAREB o7 BONLFRICOWTHA OB ZEZBZ o7,

(i8] CYPIALBI= T OAFB LRI ¥ < VIR 58 TR 5 HIMRFENICHR SNz 2 L2 5, AR ¥ 7 F Vo if#h
EBBHRACELE L TVD I EDRBENTZ, & 51T, de novo A F NV ILEEBEEFE Tdh 5 DNMTIBOFHUK T A74 » < Vil
BESBTAONIZZ D5, DNMT3A B X U3BOBEEIGIEIC O WTHRE L7/, 7 ¥ ~ Vil lgd 5.8 CliiEE oG HE T
BAONTZ, 2T, LI MF VARV VLINEL ZELE LNA YV T 74 DY =2V RBCE BT ) 274 P gs
I DNA X F VAN D55, WEBE L K L CF v~ VIR 32BMR 5B CHER A F U ELRVOKTFHRALNTz, T2,
MBABEFMYC DOFB DTGB THREWMEFERICHALTYAEZ L, E5ICMYCERHE L. 52 ME T % DNA R
G NI BEGRTHML TSR0, FUIVBRRGIZE > TMYCOBBITSHR L., BENEMHbEhs 2 &3
MR I NIz ULOFRNS, ¥ VBIRICE 2IFREPATITIE, 77 274 FEDNAXF MLV RIVOKT B X BN
BT DAL A S LT A WHETEAVRIZ S iz,

FZYPMRAMMZVI—=a VB TOREDPAYE - 7O0T—2—RERSICHYT ST
(CH T BB EEARE S F D RS

OAN  BZW, kb Sp™. I #HEY. HH @y, &s w3

DOREE TR MEEREL, YRk B EGMREE

[T] A, T v F~D28 HIBI AR 512 & ) S AL ML B o JUE 2 R 3RS A WS, BRI & M
DRI E I % R U 2RI S FRBLE TR P = 208 I, MBIAE Y FVvF =y 2 K4 ¥ Ok HR
THZEERMLA,

[BW] AREFFETIE. T v M KERS TIEMBMAERECZ LOIFEPAWE - BPATEE—F — 2 RA MM =V —
Ta VNS 2B AV LABEBREERS U, IR CoMBBREYE,. 78 b— 3 X RO E Y B8 55 7- 58 BL & IR I LB L
720

[ )#:] 5 FMICDENZHEEENES L. 2885 5F585°A 70 € — % —® B -naphthoflavone (BNF). HFJE4¢
AWE @ carbadox (CRB). 5§ WFRA AN AIRIR E LT 5 leucomalachite green (LMG) M OIERPAEIFHREDE
acetaminophen % 272 \» U 4HBIRAFRE S L 7ze Pe5- PG L H I 2/3 Y BR & 4T o 720 EBH T HICHTFIBIC D W THE
HLRRAL =BT & F2HE L 720

[ ] BBt 20 H <ld. &% 53 CHMIREMEEATTE L, 2h o0 ) HBNFOASHEBEMNIEO 5 5 MMICIFET %
BB OEE 2B S 72, GAE T, BB GO L% R L7z BNF O A2SMBR A T8I L 78 b= 2% 8
7z, 7z, BNF & CRBIE, ¥R S H MBITAET 20 F & %W S €72,

[#%42] REBAREOEHT BT, MO DL %2 R L 72 RAA 7 1€ — & —TdH % BNF 254l K J5 11 38 4 55 7
BBMME 7R b= ZAOWMEHFEFE L7z —)Ty BNFIMA, WS »ICHAIEYEZTE L 220> 72CRBH . BAA L4
HHTACEY FVF v 7BV MO EFRT LI LML INT, LAL. IMGIRZOMILERS T, BEALVWLE
DAARAERREE RS L7 BUBTH 5 T L p LS iz,
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77 2 RUBEHFIHAEIRANS b IVAIEZERWRIEY R EOR YRR

O A=Y, i BOPEY, R RTV. g Wb, ol ETV. s EEY. R TV, | T,
BB 547
V5 vesRAt ity y—. P EWENBERICYLVT 4 VS

[T ] W R LSRRy A5 SN2 E MO RY L HHY R 2 20 F OB TR T 20 3o M E T h s,
ZDDIiE HEHCZ25MAE L TB Y. 40l 25O 560 2608 2 Bl 75T 2 7z,

[H] WEWITISH L. T~ YOS L ORIV ARZ PVSHEZERL. AHEEZBR LT 2ERE E % 2 B oR
EEIT> 720

bR 5E] (1) = v cid, MERRZE/L L7 7 OR)8 03 A& HE JetaliAiconT, WM < v 5 bbEst
(BT 9~ >) (NRS5100. HAGH) AW, MEEIT-72. (2) HRIBNARYZ bVGH TR, RAOOBWAH B 5 v Mili
BEAIZOWT, ZOREEERYF 2 HEH A YEY P4 v B2, 7 — ) DEBRRNCCEEERIAMEE Y 2 7 4 (ML
TFTFTIR) (Spotlight400, /S—F > xib=—) IZX BN &2 EE L7,

[R] () 72 BEERMD S < v W ORREARY FVORSEN P SHBWOa—F 4 Y ZHITH B LML, (2)
5y MUOFTIRMHITIZ. BisT 7 4 YHRICEPYORRARY MU BAFTE, IROTF—FRXR—ZATRE LR, 205
PRI E Z DIRIE (780 e 35D (Si)-CH 1 BRZE A, 1100 em™. 1020 em™ {31 0 Si-O JERFFRMisi. 1260 cm™ 445% (Si)-CH,
FBERM) HoH, YVa—VERETES

[WiR] 5~ > RUSHMFRIMRILA R 7 P VHIEOFEEZ VS EICL), A oREF THFFEFORYDOARY M
ZRBTE, FLFTIRTRF—IR—APBETHo 22 e ORNMWEDORENTRE L otz HHOMIE. By & sl
YR % IR RN T X 2R R TETH B 2 W5 h o720

HRIZET7 LE 21— EINHAND % ER LU S HERIZF R O ERREC ERE
Ofm #2824, wis #mAY
VOVFRA () wEPEREBRZET. Y WAIKESEE, YR T L a—ky s —

[#5] HHRBOBHE T LY 2 =122V TIE, 2010412 STPA A KA S, 20124EICOECD 74 ¥ ¥ A B,
S HIT20144E9 HICERBHiS AR SR, EHEIZOWTOE X HAEBEWICIZIER— 3Nz, BARTS 201549 H O GLP#F
B2 TRIE M ERBER G (PMDA) O R@AAL SN, W R EELITOE 7T L 2 - FR SN S HITRETIE,
FDA R#E N ICHBF 5 SEND (Standard for Exchange of Nonclinical Data) 3 A% INHAND (International Harmonization
of Nomenclature and Diagnostic criteria) OF)H 7% EDOEBEFEHE/LDRD SNTwD. La L, HEMITIZW L D0 EDs
H5.

(] WHEET LE2—IZoWwTid, STPEAHESR, OECD# A FI4 v BIUOHBHMONED SEE LOREREELL
7z. %7z, INHAND HGHIZ DO W TSN EZ L, S HIINTP AR EHMET — 7 N— 212 2 BB 512 & 29
L LR L CEE AL 7.

[EpsE#ELORE] 1. HETDRABHRHE T LY 2 —122oWTIE, WHEITREZILITOFME 7 L ¥ a— (Prospective Peer
Review) 213N - FHMTH VIR E N 5. 2. INHANDIZDOWTIE, &WEBIF T o Ty, MURETHREICE -
THIRERBIE S, BEWERS X 2WETRUY TR IS RVWHENZ W EOMELD ), SHROBHNERIV R NS,
BAFIC R HM R A A M RE T, WG RA LV R REBWAEH I RS LEZEZ SN 4 KWL R
T ATk o TREHREORBEEIEVWYH Y, 7— 7 OSENDEHROBEE Bbhiz.
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BHFIERRBIEEBIZICH T 5B LM, Bk, SRR

ORZ VSN 7 SN SN CE KNS AN RN

VGRS EGREROBIEIRY Y v~ BEBRSIE, Y BRI SRR KBS B U
DR RS BOERIIERE NSRS B

(B3] B R, BRAS AL TR - MEAHIB S h T b, BPTBICB VTR, R R AR ISR RAE L.
X0 AN SN2 AWEEE TIHRBICHAM L. EifdH 5 I3 TEICRE LM ataE 2 Jc v, FBRHOGITL. 8 iR
NEGET Do A, MR LR ERHINDT Lers 2R RMICERAT LR S h, ZoRHALBECHRMBEAETE S
X ots

[Hr] ARFgecid. BEMEREEHMEERARTA U A3 AR IC3 1) 5 L e, SR, SeiaoB)RE 2 i L7z,
[J71:] Ler5 38 BMNL % GFP CTHER T & % Lgr5-GFP /) v 7 4 = A &M L7z, 6 @i~ 21203 MEE#E - 60% % / —
VB E 0.2 ml H NS L. RIS L. R 722 H 2 AR SRR L7,

] Wy 7 — V52X DRMRICB W THREMEL, #5%1~20H XY, WERETZE ) X HC—Eo B
FaAsRE L. 5HBICIEBERERAEDbNR TV, &5 #7~10 0 B3, #EEHIEOBMMIBEIRA S L, 55
o THET 2 B REE O FAEGRIRD bz, HIEIZ X 0 A U722 FABRE O S © GFP Btk @ Lard BB AED iz,
Lgr5 5B D JHAE 1 in situ hybridization ETH MR SN 720  Ki-67 BR324 NS o rh gLk & FEIZ T THEAEL .,
EIIZBVWTRAD SN G D o720 FAEREEBOMBIZT VY7 v TV —EkoRi 24 L, BARMB~D5 L2 R L,
—F. LML PAS BBt O 2 4 L. FgAia~ o5tz R L7z,

[£%£2] SHORKE?S. BMPTREEOBEMBIZB VT, ST X )4 U280 BARENZNZHN. L2 ENE K E
LT R T, BECHmMie, Baiia. sMEfiiiceitshcwa 2 e shrt ko7,

ks D SEEFFA R EARI D2 1 K 2 ISt RRBATEN A A UM i FE I3 R DR
Ol #oE™. Mt oAV, Wil ETY, HE B0, o EEY AR %Y
UIRARIREEHE, P () BEOE, P SR () Y A BERS B R

[H] AN T TITERDHEA ZEINEEE AT 230, R OREEASE N M 0N, EWRRIEEL 525628 2W
5HIZLT& 7 (HWatanabe, ] Toxicol Pathol 26, 91-103, 2013) . % Z T4 &, B6C3F1/Crj~ ™= A NIZDahl 5 v b & H
WT, BRI D FERESR BE DN X B B B D7 & BET L 72,

(5] BB LR OB 12 B, BUK 64 H. 115 HIEOIT#K 234 H 2 flv . MF SRS 10% OURIE, 7 & RIS
23% IR ARA L72ff %, 5EEB6CIFLME~ 7 A IS AR A B BN S, y# (Fr=endd =792 % MDS
Nordion#:#, 1Gy/min) 10 Gy % M4+ L 35 H THM L/MNGMRE A 2 WaE L7z. X4 Mo Dahl 3 &ZM%HE T » + [DIS/
EisSlc (Dahl S/Iwai)] % SLC & D BEA LHIBRICHEE DR 2K E 5. 2 720 MEIXY 7 bu Y4EolEE (BP9ISE) Till
E L7

(1] BT IO OGRS AR L2 W2 u~< s 57 - AANRS PVCTHER FERWEE LT
FIVY Y (MEHEDITD). TTLL Y, ¥ah ¥y, AFFFY ¥, BOWCMBERTYEI 7Y P — Va2 iR
L7ze bV ) EENGEHEL OB THELGMHBEBEBRE DL 20, BEBOFHAICHSG LT ikl R Ihiz, £
72Dahl 7 v i, 2.3% O CIZIMEHRNASBE SN T P WARR TOMEEBRICITHE 2V E WL PICR 5 1,
[Riam] Rt ZoRREIERAE L T BUTHRBI#EEH 2 AT 2 BIo2Ic L7z,
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E rKBRDPABMETNERVENT2BEFERIEESTRBRVAVRY
Otg di Al A&, £k M. B M, LRSS NI AR B B
(EIRVAVSE SE o ECTE R AT B

[Bm] BAEA L ABEEETZRE LY ZICRERS Y 74 (KBrO,) ##%5 U TMNGIEE 2 R#ET 5 EBR 38Rk
ANVARBEE TS PRBRVACBIT B UEUBIETORBNENRET2AHLHWETNVEEZSON TS, AT,
Nrf2 RIE= 7 ZIZKBrO; 4% 5- L C. NRE2EIZTEMA L7256 T PRBRPAY X7 2HE L7z,

[5#:] MEGEBONL2EEXRE Wr27) BLXUOZ0 W AR <Y 2120, 750. 1500 ppm D KBrO; % 13% %
W52 M Bk AK L Uy /N o 7 B AR S BRI, DNB RIS 505 2 Nef2 6] # F 8 {5 T © mRNA 3 0N & [ 56 3L &,
8-hydroxydeoxyguanosine (8-OHdG) . COX2# 15 E L U PCNA BRIl oMl € % Fhi L 720

[ 8] N2 TRETOREHTABBERAZD SN, ZORAFE A RKENC LA L2, BHRETORBRERKE
B % B A B I BB C N L CABRBEMEZ R Lo —7. BAR TS MAMERE IRD Ok h o 72,
8-OHAG & ® LA IHE TR TRIZHED S h o 7275, Nri2 f# Tl £ 7 0 mRNA 3 IS & BB R HAR O A TH
FICER L7z $720 COX2HEARBRIINAL CTHEIC LA L, Kl Eiz o PCNA Bt 8 b A & itz R L7zo
[(Z2] Nr2 = 2% b KIBRPABWE T VIEM L72R. COX20RI LA ML T 2 EHEHEORAEDIHD b
720 B FPRBRDSAICHTHCOX2OMERREENTVLIEEZEET S L, REBRKBIZINRF2EETZRAMHBILR b L
AN LT KBERPAV R 2B 5 EEEZREL TS EEZ ONT,

MRL/Iprv 7 AZH VT /M EHEICR T 2 RIBHEB IR
OilE —5, BRE E¥. #y 2. WA =25, B Bk
(Bk) LSIX 74 v 2 REWgEL v ¥ — JRHEDIEES

[#%35] MRL/Ipr= 9 R FLHEMT ) F P —FADEF LI I ZADLIDTH Y, WIEIIATERE & KB 5 M0 B m
ZALZBIZSBEITIEIAONTVS. SH, TO< 7 AIZBW CTRBEBRFANIDRZEFIED SN THET 5.

[#48 & JiE] MALE o MRL/Mp] Jms Sle-lpr/Ipr (MRL/Ipr) <7 A, M, 26EEOMD 10% VJ ¥ BEH RV <Y Y HE, 23
T 74 YAHY R W THE $eft, PLGFAPHURZ V7= duta 247 - 72,

[R5 50] MRRAR /MR O BB S & B ANE ORI ED b, EANBETOEALO TV F v MR OHSE, B
PROOLN, TVF MBI BTENN=T< 7)) T ORGE, RRBESRD Sl ENo/NEEO TV F 2 ik
WMz Tz $72, BRE TR SR % 5 SEHALA RO b, PIGFAPHiKRZE v fEdefacid, 4TI
B 5isomorphic 7V +— TV A, HNEBLOHEICBIIS7) -y AT D LN,

[#%:] MRL/Ipr~ ™ Z DO W{RBWTERE 2 W 72ME T, wHi~ ™ 2 &L TONRONMMEATR SR TV B8, M
WA ERBIICN T TIRBER 2V, ARZICI Y, MRL/Ipr< 7 ZIZBF 5/NRIKED 123K T Z LA TE A, Wik
TWHEE TR SN TV B/MRO/NIAEAS, B E AR TR S N7/ MRER IS~ T 52 TH 20 L) ion
TRESBERIRBEDVLETHLEEZ SN
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SDZ v bCE3H 5 h/-RFKEADREIZH R UREHERARR
OiftA s, ME B R % HIE KA b BE HIE ET TR OERL D R
NI TR AR RS AR

HREHMW] SDT v MCBUARRERORERZB UL, 72, IR K O SRS M X 2 58 7 574 2 47 - 72
WHKIELA LRV, S, SDT v bOMEIFNCHRERIERAGED bhizlz0, ZOFMERFE L

[Wrkk& k] AEFNIE, Crl:CD (SD) %5 v b % v 72 13 38 R BUE R 535 3R C I R I HRERIE K A3 S 7z HE 161
Th5b. 6HEETRGEZME (FBROH) L, EES3HICIREHEMMAELZIT, EBI2ZHIZA v 7V VEkE T Ttk
P EER L7z, IREREOHMEZ 7V — VT AT F - pfhdv~ ) Vg CRIEH, HE izt L

[68] F2BR56 H2S#MH (FER92H) T CMkE L CAIRICIRIRIER 2D Sh, #2501 d o IREH2 R A i R
MRS A, MBS PR S, W AT, MBI Mm AT Sz, BB CIEA IR O MRERIE K K OB Rl R 254 25T 52
SR, WEARENREORE, BRoME RN, BREoBEEFRLE, SRROKBE LEBER, O AN ORI,
BARRERSRD O 2B, KHMOEBRICEE IR D Shhro 7.

[Z22] AEFNC BT 2 BRERIE K O 5 22 FRNE I S 20 & 2 © e o 7275, IRBHEIRAE TR0 & M7= A IR O B LR T HRER Y
B 2RFLREKROEEEZRETLE25DOTHS. - T, REFTRIREKROIEIZL > THIROIREMEAL, ZFhic
I IRE EFIC X o T, SR EOBAMROZEMN 2 L OBAIE L LS hi.

11 8EROSDIES v b CERSH Sh MK D—EHF]
Ol itk BF—ta ik W 26, TN AW DK K
(W) 1 L ARE S T AP ST

(& HWM] H#T v MBI 2 MBRAEOSIEZFEFICHTH 5, 4, 11EET v b TOUgEE 2 S5h b BREEN
DRUREIRPINE % RRER L 7- D TG T 5,

GiEBI] 5B 53tk iR B o X B & Ui S22 1188 Crl:CD (SD) M5 v b TdH 5o BB TIXTAZE 2 WBE K
B L OB FFRIE K A5 S h 7z,

(i ] Mo RMBEC BV C, B/MADSSHE TR K & 22 A% & S8 SRR 2 A5 2 B 2w LEM B 2SR
MLERD BN AR ICHiD TEBAEL, —HIMERRICBL T, TROHIIEAERSREB X OCaEG Il s,
OB T, WU TA SN0 L oMM WAL 2 HEPE L 22285 RIS L Tuviz, MIES & ORI S
PRSI PRI B S Nk d o o RERATIR SN S DM IZPiIba-1 Hifk, vimentin, Ki6735 X O'PCNA 2
BPETdH Y, CD3IB L CDARAIIZEIETH 5720 72, CD68 MK D BIFEMML S X OHFIK 2 v S —HINE Tid Btk 2R L
72 2SI O BT Tl Btk T - 72,

[Zg2 L] WA ba- 1 RIS Z R L2 2 L h HMBEROMTEZALTBY, T, MBREERIALREW
HDODKi67 B L OPCNAWCKMEZ /R L, HADAELHA SN2 L h SEEEMMEE 2 i, S5, BHECHEALE
TR\ R B R D BB 2SI & 0 % K o bz &, IR CESHML & XN 7 v 38—/ SRR 5
hizZ e» o, HEMRIZIFRSZ v 8—fRHEE TR RV EE X, AR IWIEESEOMREKPIIE & HE5E L2 AERNE, 11
B E VI ERTH Y, HEREREED T ICIERIRD SN MBRRNEO MG E £ 2 Shi,
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v AR RESICH T BRERS DR
B g OKH AR MUE OBMU HE WS BB A, RRM 9
() FTih PSS NG AR Al 2 > 5 —

Wi - B] M~ XTI, NENC & 0 IFHIRIES 2N BT T 5. ITHIIBRE T HEER S 5 2 & A5, HFHEM O
BRI AN ERIEE & A2 DIFRINEE OHE~OMLE A S 5T, HEEREICBT 508, RSO I
BHEEZLNTVAY, LFLLMEMNRBHIEREICZ o TWaRv. 72, INHAND (2010) Ti&, H-HBREL8PN 23 IH
BOAEET R WS T0D, —J, MR - IERABIITE GRARITRE) <&, FHRRE, R HIRE ™ 5 0458 % 1
DI EVBWEEL I N TS, S, JFIEERHL O NHE ML B 5 254 B 2 AR B X ONHAS 5 255 3 72 e o
JHERGEICHEH L, COBHMNERICOVWTEREL .

(kL - ] BERIERE B Lz~ 234 GEBIL, 2:ICR, H, 85l #EH3:ICR, M, SLHEE) 3 X WM
LB L2~y A 16 (EFI4 : B6C3F1, M, 88:HMs) OFiMlikE X & HHHE MRS W ORI A ICRA L 72,
[R5 FER 1 TR A O — S R 5 % £ 9 25, KEBS 2RI R 5 CTdh - 72, ERI2, 3 b I I
K3 A3 F AR CHHE MBLNE R 158D & e h o 7288, L LA RS ERICED Oz, ShSEMI~31E, wihd
EWER R L, WA TIXHBE 2R ARAEOMBRSRZ R Lz, EM4E, K523 RE RS I 2 th v
— RIS B RS AT D NS, EBIERII o 72,

[iaw] S oRAERIH OS2 S, F-HBAEHERN ISR 525580 b Nz and, BB OMBMEZ GO RE1M %
HBr AL EZ Z SNz FHREOREM 4T EEMBIIHEREEZIE-TBY, 7 2A0MEE, REBFEZ, v
M EFEBRIC—ED A7 MV EIZH B HEEA R S 7z,

Ishibashi rat (ISR) OFHARZEDREZERICH|THEFHEL
O|BA &OIF, IO 7. iE L. Fi &k, BY B4, |y —8, By E
(¥k) AV H—Fkv ¥ —

[# 5 - HY] Ishibashi rat (ISR) i&. HARFBAEMIE - BT RKEBTMEENEBIELSAONLZ ETMON S, 31 MH
ARFERIFZICB T, o ZRmEY (21:8K) oS ORISR E R L7z, AR T, S OICHEBNEEL RE
L 72 1SR D S5 I R O A2 R o Fr e 2 BRI IIEE L. IR O FE BRI B ORI 2 R IR D AL 2 i 3 %0

[¥k & 7] SPF4MTF CTISR 2 HF . KL S TH LN MBE (14 Hih. 16 Hin, 19 Hi) . #4028 (4 Hifd. 11 H i, 485)
T OSBHR (36 ) D HE GEMED SAIHE) 2 109% B E RV < U ¥ CRUE MM L 7215, S8V HE Jefa iR 2 /B L,
BgEL 72,

(i) 36 B Tld. PIHRAICHEMED SAVMEIC bR & e RREE OB As, MEHES 60% OB A S 7z MRS ACIE. BEANHECHE
RO RIBYE. HEF MR ONE I X 5 BT 2 Mtk R oS MRS RO RIS X 2 MR ORE25A 5 1,
BICHEIDSHE2MHECRT LTV, S IREITHE L2288 A S22 b FE T, 158 ORMBIHE ) HE D
TEW SN ThP o7z BN FEIIT, 535 5 5 6 ML ICHE RO AL A A S, FREDMVHITIEBEET 24
AR LTH SN2 HEMRDOARABALIZIECBMTH S A TH o720 SHODHERKEIAATRI L —ROBWITHS
. H52E16 HICIXRBBBEA60% ICHM Uiz & 5120 JEA19 H CTIIHEARRLE DS S 2 BIAHm L 72,

(W] PLl X b, ISROTHEOH I, MEFW IS OMERBRZ I E ). BERINCRE & INCB #8755 2 LAt
WEEENZ, BB, ZRTEHAEROBREEFOWMET 5,
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YL /OIZEY JICETHREENDBAREZL
O WA, KT W, fF BT, %W B
5 P AR GE T N R B R S > 87—

FR] 427032y 767 HREOFRENR 10kg L EBFH I =T 5 ORTH/PMITH S Z L2 b, AR TORA
WEEHML T 5, LAL. 4270328y 7 ORBFNERZ RO & T 5T — 7 OBEZP R OPBIRTH 5,
—Ji. =T EEDA X, THF, FVEOITFT o mEH TIIHNE O ARBELEI MR INTE Y. HEFESE~0%
PRSI TWV5, [HWN] ~4 78Iy Z7ORMEICBY 2 AHRBEZILOL B Him o %2 BT 5,

(M8 & J7iE] 3. 45, 6, 85, 12 Hilo =4 703 =¥y ZOREHA3I~6HHSIZD W TFSAH S L < 13 % Davidson
WCTHEESR. WBECRNNT 7 4 YA 2 /ER L 72 HLAK S 19 B 2 1& Rehm(2000) 2% H W 72 50 87 8 % T v,
Hypospermatogenesis. Tubular atrophy/hypoplasia. Multinucleated giant cells %5 D F§ MR RS HMAT D ELFR 2 FE L 72
[#%] Hypospermatogenesis & Multinucleated giant cells iZ H#ilCBIbH & FIZIZTT X TOMATBE S, BEF ORI
FNENHETFIHT015% ~0.36% & 0.09% ~0.42% T - 7zo Tubular atrophy/hypoplasialZ4.5» HET4HH 1 HIZA SN,
Hime & HITHEMABIIEM L. 85» A& 125 Him TR 6 B 5 BITHIL S oo 2L P39 T 0.04% ~0.33% Td o
720

[Hid] <4 7 a3y 7280 ThIEF - REICBIT 28 0MEH & Mk, Hypospermatogenesis % Ifi® & 3 2 Kl o
BALBIBR ENTz I =7 7 TORENFITBE S SN TW A Tubular atrophy/hypoplasia iZ2W Tk, Hih & & b IF MKk
BT L7245, FBMEOZLRIEI DT P TH 2 2 &2 Sl I L2 JIT T kw e # 2 shiz,

$EIRT v P THONICIREOHRERZNES SUREHEBCARFE
Ofiill #F. WA Bk, HH EBE. A1 T HHR 2. O RE. W OEE B %
B R

IR Crl:CD (SD) T v b 3BITHsA L 7= ZUBR A2 3BV 2 1) R o 534 % TR B 2210 I OV SR LRk 22 M ISR L - o Tl
5%,

(REBI] B o Al AT FE S W 72 4EHR Cr:CD (SD) 5 v b 38, DEFIIIERIHE XY MY X ¥ D% Y% 2 HIROHS L.
TR 10 H HICA T IE SRR T IR & il L7z 1F4R20 HH (1438 ITHM L. 35 x 25 cm KOER 2 f il L7z, DEf 2] 4
ROHHB XY A ¥ 2 V8AI % 3 HFIR TG L. B F Tl TR TIER 2 film U7z #E0R20 H B (148 ISHM L.
35x 2 cm KOER 2R Uzo DEFI3] k20 HEH (16:8#) . MAEBIWOL THEFIC4 x 25 cm DR TIER 2R L. #
M7z LAE3REBI ORIV T, MRS R ORI L A IR & 1T o 720

[ R] WFh oS © b U ERMBEASZ Rt R Uy SR 113 2358 0 LR AIE IR R, SR 2 RO 313342 Lo
L sEneEngik, LOmRROMH Y — > %# /R L%, a -Smooth Muscle Actin (a -SMA) Heft Tlx. Bl L) 2 3
FHUBRICET T 2 B2 R L0z, £EAL L 228858 RIS S IEE ISR RO bz, C OIMLEH:
a ~SMA B iE LR 0% @b & sl LT L., 8RR 2 RT3 TIZE BBE s i

(] SIEMTVINd HABELEE CTH Y. 2oL BHEEER» SARKEE X Shiz, o -SMABEZ R 3/ LA
. EEABRICBT 2540 L RO LIS O A% &3, SRR B S IAEHEICRIE LTS O — R 5 L o
THEY., REOHEIL LEOLELOEAV LTI HmIA SNz,
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A3X/o70EFAZ MINFEERRBICE DO AEBERKE = 2 —OFHEICHT HERER
BLIEVIRT1IVAEH

OWfr &Y, BN Wy, s EY. it BHY. HE sy, &s w3

VRIS BRESRERIZES ., Y GRS S RBEERIZE R, Y SRR et

[FEBLCHMW] 437 V70t = bYU (IDPN) 215 o EANDOBKAPEG I & 0 i B ORA AR O R E 2 5%
THIEDPMOENTV S, RIFFETIZIDPNOY Y A& A W22 REMREIC L 0 BEFL K OB AR o JE B i 5 IR (DG)
BT 2—a Vi OEBRIV I 23T 4 v 2 BELEEO TR L7,

[HE] #EIRICR = A2, #E4R6 H B2 SEEFLRy (ZE#£21 H) £ TIDPN % 0, 600 K& U° 1200 ppm D TRAKHES Lz, B
W72 & NI R (B 77 HH) DB % F v CHERS SR Inl o Sk i@ T 47 (subgranular zone: SGZ) (2B} 5 =2 —
O ¥ HE D H BB B B BRI R 2 o MINa R & R IE P T O GABA YEATE = 2 — 1 ¥ D534 % gL I MG L 72,
T, WIRNICB T2 70E— 5 —FHBODNABA FIULEETZRIER Y —27 20 ¥ v 73X Dl L, RT-PCR#:
Pyrosequencing i OIS dettlc X 0 S8 2 AT L 726

[R5R] SRR & D IR O AT DG TOMB MYEIC S5 2 RONEIET&AR TH % ARC.FOSktk= 2 —
T . SGZ®GFAP. TBR2. DCX FithHile. PCNA Bi¥E#INEAT1200 ppm THEIZIRD L7zo BIRETDNA # 2 F VL K O
mRNA BBEOIKT 273 385 T (Ede4, Kissl, Mrpl38) HHWZshize ZOW. I bV FYT7THOERAESKICED
YRV —LNEAETH D Mrpl38 3 HEFLRE, WAL OW ) T7 R E— 5 —FHBOMA F VLE/RT L L B2, MRPL38 % 53
T 5 HIRE P = 2 — 1 VB L7z

[£%] IDPNO< Y AT 2 REMBERICL D, type- 1 fAEHMINLA & KA AN B SBFEMN 4 = 2 — 1 Y Fi R0
AL, ZRICHTEIE V22T 4 v 7 BBPICE A= 2 — 0 U ~ORE 2 A L2 BRALREO 5L - BigfREOB 5.
AN (i

PLRTFIVIVBEREILEDDZ VM TFIOBELS SUOKEEERZRHEET 5 0MRE

O/ 340, AR KBEY, PR 52, R ERY, K BEZ?. B sim, Wk wAY. B WY,
5 B

DR AHLSIA 71 v 2 RBREEE v ¥ —  JHEREZEER.

P BRRAHLSIA 74 TV A RERBFSEE v ¥ — AR

[ Am] MEREHTHE 7257 Y VBREMEME LTHEEENLILMSRTYS, —J, MCAEIRR OB O E
ZHERITLEOMEDRDDH, TOOLHKEICODVTORBIIRAL SR, TARTFIV Y VYBEESG L= 24 NI
BOTAOLNIOIRHRZE QWA Z BN 5.

(B e HE] MDA =2 A FVIZTAFTF) Y YBE] 2 4 mg/kg (% 361) EIRPIHEERS- L, 7 HRICHH, M L7z,
DI CEAGE, LDEALE, DEFRZHN L, HES MG, Fdts (PTAH <~y Y v M) rzua—2A), g (Ibal,
Tenascin-C% &) Z2BZ%wv, SRl T/, RLEBICX 2 BMERBENBIZEZERL 7.

(W] DRI ET A SN, OHMBO BB SRS X BRI L) EAZEME T 2% B ko080
EYEA2 mg/kgBED2H TBIMIC, 4 me/kgMED 2B TEEEZ O NCEEICHED SNz, EERRE PO CIEO G 255E
%L, BERIATMNEZ M) AFEIRICEBE STV, WEOHME LT, EICALEB XOLEPRROLLKTZ
HOICIEATY, BEORMBICHEVWALEIEH TOHEETH -2, T, WEBI—HLTOHEo~r7u7 7 —IHEHFEL,
FRIIZOHiE~ — 7 —Td % Tenascin-CAFH L TWwiz. BHBIZ T, OHMILICS T 2 KEMEZEMEB X O EHHED
ML I P FY TORARNA LN DDA TIE, SRS &) BIRME LMD Y me/kgBEEBITHSNIZAS, iR
Bk 2 & O ME R G % & Z OMWEREITH S 0 MR EIZRD Shikd o7z,

[sam] OFIRZEORMIZABITHLTBY, 72457 Y VBIZRNTZELLEEZ Shiz, HRERBIIEEN 2
EHHVIIEREEOHS Z5E>TWD
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DHPNZERZ v MHIEEICcHITHERK1/20;EHLICBIT i85t
Ol Fwal, $F By, g w7, |0 Y. Sl RV, BB OeHY. Skl mal
D@NIKS: ¥ W, 2 A

[BR] RASO Fiicd % ERK1/2 DiGTHALIZMINE B RIC G L, 4 i1d. NNK#FEZ~ 7 2 MR ABE B W CiESE O &
PAbICEE 2 REHE2 R LTV EH I L 2HE L TE 72, 4. N-bis(2-hydroxypropyl)nitrosamine (DHPN) #%5 v Mili%
AABRITBV TS ERKL/2HEBIHS LTWb 03 EW 5225 579, DHPN#HEHR T v MililEE 2B 5 ERK1/2 D%
A% Se BRI LM L 72

[BHE & 8] 6 A OHEYEF344 5 v MCHEBRBIAANF & 0 208M 01% DHPN % fikk#% 5 L. 5238 H I 384 L 72l (12461) %
& LT, U YBILERKL/2(pERKL/2) DHIEGAE1T - 7,

[##] 528 H oM oOMBIRTIE. B, BB Z 0L ML L & HITFPER, U VS BROBERITIN A SR
JEIZFRD H N7 pERKL/2 DFEBLIZ 12 61rf 9B 36 7255, pERK /2 B ERIIB B A3 10% DL 13880 5N 72D 2B DA TH - 726

F 72, 8BTHB VT, AL PH o B M 0 — 812 pERK1/2 D5 Bl 2 3B 72,

[#2] 4D v MEFEGTIE. B 55 % ERKL/2TH LD TTHEZED S e dh o 720 DHPN G- # O EERIM & 564 L7
RS OBRIYE, F 72 LR O RASHEIZ T ER L S IO BETEROB G OB OV TS BERETREREL E 2 5,

SEBN—KF/)Fa1—7 (MWCNT) O4BRBAREICEY Ty POMICEEL L
MWCNTRIEIZ b HREBHEHEARIEA

OMfg Wil BifS MW, B 5L MR JORY. WEHL @a. R W

RS SCERT IS AR Ty e A g Y 8 —

[T53] MHEHTEBLAES v P 2HOAEMWCONT (MWNT-7) OWARERPAMERE T, 02mg/m® DL L Clifg o 5 4: 85
#RDIe LA L. MWCNT % W A% L 72N 0 %08 R Wil b Jz o BUS R MiRE % 3% L2 MWNT-7T D2 )7 5 ¥ A% &%
BALEFIRER (MOA) @ b THRIBIIZ HA% 0,

[H] MWNT-7 DilifEA5A MOA Z 33 %~ & LT, BPBAMRBE M —4&TT v MICMWNT7 2 W AR#E L. Kb
Rl B2 IZA: U 2 MMk SO & ilkaRE % 8 H 3 5 MWNT-7 OERNBAT 2 #RE Lz,

[J5%] 658#HED F344/DuCrlCrlj (I MWNT-7 2 0. 02 %02 mg/m®, 1H&H 720 68 <T3H. 5H. 2R 7213480, 4
LRFE L (FFESIL), Wiz P ERE AL~ Y ¥ CHEARES. WHEALE. GRS ROERMEN (TEM) X 2H%
2iTo 72

(8] Miorp e O L LCREI BN 7 5 T MiluoR A, 285 B2 27 5 5 Mk X 2 MWNT-7 LO"MWNT-7
HE~Z07 7 —VOMVAR, BHEAETIEIZNSOFRMIHN2EH L BHME O M2 380, TEMBRE TN %
DOYE L BERMEORE., RTINS OWE L SE IR SR, 2B, wEfka ClilBENICMWNT7&E~Y 7 1
T 7=V RERTE LRI o7,

[£52] WCWE I SN2 MWNT7OEAZ HINE M-S 2508827 5 5 HMaoRE L 28E b, IRBEREOMAZ HI & LNl 2
RN OB A L iRk & O PR AN A IR D . RS TS OMHL MR O BE, S SIS AFRAEITRITT 50
BEMEAVRIE S M7z (E5PRMFREI & LR A 7 iFgedi3E)
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ApoE-/ v 777 b2 ) ADARAL &+ D BRTEL R E DRIBMB R AR
O%H M, S Wey™, Wik 2y
U OKBURMBERERFIEBE S - IR e, ¥ SRR E L >~ & —BFJE0T B

BIRFALOHIRAIZBIAYE D 5 VIZHEST LABIRFLHE L ZEZ 5N TEY ., FLAKMBERERLE T T —7 L OWHEMED
BMRBRENTEY . BERKICHO TEERFTRE 2oTWVh,

(] Az H BB S 27225 0#A 5 45 HEG O BE D& 5 ApoE-/ v 7 7% b (ApoE-KO) < AMEDBEIRIZDOWT,
CT %8 (LCT-200, Hitachi Aloka Medical) ZM\WCT. 79 —27 ORKILOAMEZ G L. TROKEZE - i 23550
T o4t (7 VY7 v#E, 7=V Vi, TRAP, ALP, Kossa). & ¥MIMSLFHEN T2 55T (BMP-2, BMP4) %
Wi~ —H7—0 o -SMA % EIEHBE I L 72,

[R8] BRI O AIRAEHT R CTlE. HE Jeft L 558k G iz X 0. B b & kB b 2 350 L 72c BMP-2131E% 22 8hlR o - i i ke
THRMA B Z RO 72, BMP-A TIIIEHRIZR SN d o 720 BIMRBILRZ IR Z OB OFil e Tk, BMP-2B L O°
BMP-4 & 3 iRWIHREBILE Lz BERKRTIL L EBA TIEBMP-2% BMPA DRI L LAFH LLET L. ZOFBE TRV
AR LNz, T2, BECERHRE ML L 728 TR o -SMADRHIBIEE A SN LD o720 L L. B, RE~DHME
BRI D 2 BB TIAKIR & LT a -SMA DRV A S, BIHEMBEAEE Bk T 2 W fetEAvRmmg S hiz,

[Z%42] BHARAEALHG 3 0 T B © BMP-2/4 O FEHASTUME L AR R L 2 2 S h 2 B FMas g s h, 2 2 Tke -
BRI L7 LM S hize Db, ApoE-KO = 23 AKAILE M5 BRI O EHEDOBRR Z 0% LIS HTE A
MEWBEF NV EEZ BN,

Mcl-1EBZ2 IR0 ET B EFFRHSAMEOSE EBREDTFE
OfJF E—HE. #5900 JEBR. Bl R BB 7V AR JUE B EKIR
KBOEVERSE Be & 5158

[¥ 5 & HAY] Myeloid cell leukemia-1 (Mcl-1) & B-cell lymphoma 2 (Bcl-2) protein family {ZJ& L. anti-apoptotic {E)JH %
BHET o Mcl 1L OB THRIAFES N, FABHEIE L PEARICHEL TWD, TAIZ20084E A SN
B O EY A S S MW RAS, Mcl- 1B IWISHTRIE 2 5553 5 2 & 258 L Maritoclax & &4 L7z (Doi K,
JBC2012), Zh i rilc Mcl-1 811 %2 AT BE 5 20 L EWE T4 2 L2 ane L.

[##:] GST-mMcl-ldeltaNCHE ' Z K # L. ELISA X FP7 v A 2 M. L72o [ARIC ISN-mMcl-1deltaNC 2 1 % K 8
L TNMR titration {27z & + AL 2 B L&Y o MR 2 53l L, SIS ARG vk 2 (e 8L L 720
Maritoclax DHEE % T 412 L 72 Pyoluteorin 7 F % €5 — 712 L, Structure-activity relationship 47 %47 - 72 I
ez ZICBM L. HBULEWOEERNTOBmE L AR L 2E L. EWEhE 2 50 L 7.

[#%] Maritoclax & pyoluteorin derivatives i& Mcl-1 2 MBI R332 FHILICH LT, Bax/Bak &AFEONRMET R b —3 2
ZFHMUT S (on targetAH) o Mcl-1 5B 2 FRM L2~ 212, A HILEW 2 BN LA 2D 7255 %
BUALRR AP R BB 1 < B BEIH) b o B h o 720 SAR A 5 Maritoclax @ pharmacophore ®—¥i # W S22 L. HxtEo
FWALEW 2 T~ 2R EE R P & SRl L 720 S SHHRILEY & ABT-737 & OB 1d synergistic TH ) . FHIHK
PUEDTRIZH HEH- L Tz,

[#Z42] T4 13 Mcl- VKA 7 R b — ¥ 22383 2 FHOBG F a2 iR L. 4% IZEPRFIREZM-
7-DDS DU & GO FE . EAPHHLEOMBIEETH 5,
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BRHA—KRF/)Fa1—T2RBRERERELETY MCRONIBHKRRZEICEYT KR
piibe =i p) i

O¥iA Fob, b &Y i 9E?. B v, . kY

VR R A v v — L P R, Y SRR

(W5 - HW] ZEA-KrF+/F2-7 (MWCONT) &, BHEBIOEEREELZHRTLIL20, HENWRFO-D0HY
G AZEHIIARD SN TS, AL, T v P2 HOLRAEERS EBICBWTMWONT &5 ICBIg S iz, Mk
ZIPEIR % AT S 2 BN T R 25 0 A 2R W 45 L2 D o THRAT L 72,

[#% - k] B, Han : WIST RHEMES v b 10BEEZ V72, BEBEWE E LTI, MWNT-7% ¥ 3 B O Tween 8012{R
G L7KBETREHR (B, 2 um, 75 nm, #EHE0344%] #HEL, 1S HE0 (&&E) - 0.01 - 005 - 0.25 mg/kg
R % AR 12 AR BT G- L, R 5% T # 52 M MAF L7

(2R - Z 58] BB R 5B U - aRst s - HisERe, BRARIER F 23 RE R OMER O ELIE LA > 72, MWCNT #45-
BT, BEBWESTICY e 7= VAR ENARE T, Miluke B RIS - A BH R R SIS R B ) v %
HRRPNCIEE L, BHENCTHE T -7z, MWCNTHREGHTIE, A CHEEMLT, WioBE 2 JEtng, Bkotac
Mz, REkFRMIRDR % 2 2HOMEBIRE S RBD Sz, —HIEMWCONTERE~Y 2 07 7 — VD EHET Mo TR i
ORISTEBER TH 0, M7 3 FE~% I eMIEh—E 72132 ICEH Lo M /MMESIR o8 24E % 1 5 BRELREK TdH -
7o BOGHEE 2 RAGRER ORI () 1k, PHEBTZAEN1/17 (6%) F72131/17 (6%), FEHEEET6/17 (35%) %
72134/17(23%) TH o7z B, WEBIHEOEWFNIECOWT, FlLBREE2T>oTWw5.

ZEN—KF/Fa1—7 (MWCNT) D104BELHERARRICES T Y MNEORE
O WA, BhE B8, w5 . i s e R $IE RUL KPR, HES W
TRSISEERIL S HASA T A B 5 —

(U ®ic] RO MWCNTIZ 7 AR b EFBICE MR P EEZT SR 32 LS , FZEBREWEHwv
TR ARBE L ARPANT— 71350, HBrld, MWCNT OWARFEIC L 2BAENRBZIT) 2010, S8 WARE
AT LD I MWCNT Of € LD BSE, BSABEERBROBEZRET 27200 FMREBRE I L. &L T& 72,
S, EHEWAREI AT LAEHVZT v FORPAERBEOERIZOVWTHET 5,

(] BB I MWNT7 (RS TE k) 2L, BHICEH I 70y - V=T HRIC L 280 WARBREZ
7z, BFIMEMEE 0GR, 002, 02402 mg/m*iEfEX L, 1 H6RRM, H5HMOMEETI0MEMRE L. B
F344/DuCrlCrlj 7 v s OMEHERILBERESOIL, S7H4000EZ V7o B2 S L., KR, XN MWNT-7 g8, il
MR MM 5 2 0 L 7o

[#53] #BIC X . MWNT-735- 8O MM OISR 2 AR A S, EETIE. #1202 mg/m* U Lo, HETI20.02
mg/m* P L OEED SHMATRD HNTze MO MWCNT Pha I3 BB KA LT L7z IR RETIZ. D02
me/m’ PLE OB & MED 2 mg/m® BTN DR AERIMATED S tze Wik, MEHEE b FICHIEE L - Ml LB TH . HEC
W R MV B BT R R OIS E B R A BB BTz, F e, RIS BRE L 72l o0 @I
DOFADEEGRETHML 720 ZOMOBREIINEE OFEARMIEA SNk 572,

[ &5] MWNT-7O 104 8 M4 WA REIZHERED T v MW SR RBEVBANZ R L2, (RRBIZEAEIEEORIEICLY
i L7z GLPREFCTH %)

73




RAS— The 32" Annual Meeting of the Japanese Society of Toxicologic Pathology

7Y MCBITZDHPNORASAEICH L THEF / HFY I 221 MPRITTRE

O . Wi W', Wi B 2l B0 Al B0 R WD, e s Qe B
S QIR NI TR SINIE S T

U ORI R A v 4 — SRS RSB RO

[F5 - HWY) BMEF 2 RF <27 %% 4 Min vitro L in vivoRRERICB W THEIBEEESHIE SN TWDE I 05, ZORFA
HOFMABHETH L. &AL, CNFTTYT7A25L4 POREWITOVTHREL, BHHRSRBICB W T BIEREZLE
BB L7208, 2BEREMRABAETT NV EH OIRKOKR, <7254 MPASIEMBPANZAE ST, L LADHPNIZX S
MFERAZRHRTHZ L2 MM L7z, A%, DHPN ORiDAMIH T2 BBALICH LTS 75254 P RITTHEIIOW
THRFEL.

(D] %E8ud, F344/DuCriCrlj RMEYES v b (63HE) #5BEICH, MR A8 M LaKEAK (- IT8) F721301%
DHPN/K (III- IV - V#) % 2B AMICENES 2%, ~7 254 M aEMEIC1E, 00 - II#) - 5001 - IVE) - 1.0(V#)
mg/kgREDHBTA S L —#528 (Penn-Century) ZHWT, F7HZENIS L, DHPN# GBI S 30 M #%ICZL V7
VT VIREET TRILE R Z AT, ST RAPHICRE L.

[#5%] DHPNALERICB W TIZHARM - £ - BICIES 2 320, FURB S NES o s E5E -1V - VB 77.8% -
474% - 61.1%) R OBHEY 720 oS (133089« 1.06) &~ 7 4 % 4 M5 X Y HEMBME RS 5 MZ R L7
BB VTS, oSSR (- IV - VEE  66.7% - 57.9% - 66.7%) KO Y47= 0 oiEE% (083 - 068 - 1.00) 23< 7
254 MRBRERSCTRECBRS T EAEZR L. DEORKRLY, <7554 ME, Mioak s s, DHPNORESALE
Sk LTHIRIT 2 2 AR E Rz,

DHPN&EHZ v MHRESICEH1T5S100A4DFEER
Omci ", #0F B, Uil w2V, 8 P, EE AT SR OEHY. 4km s
VAR B M L7 A

S100A4ix. b FOFADHBACBT2EREMELTVEIETHALNTWAERALTH 24, Z oMb, ML YIFM. W
Raigs, BMREICHHMLELTwR 2w #fiErld s, b PO AICBW T ZORIIERD S, Ml B v TiE,
SI00A4 DRIV TFHEALARDO— A —THb L)L dbH b, £ T, 5NIFE~AI1E. N-bis (2-hydroxypropyl) nitrosamine
(DHPN) #% 5 v MBS ICB VT, S100A4 DRIV THERF L7z,

6 3 O ek Wistar-Hannover (GALAS) 7 v b & W FEERHG0HEE 2> 5 28[.0.1% DHPN O#K G- 2175720 £ D,
458 H 2 Quartz ¥ 581212, 2mg quartz/0.2ml saline/rat DI T. STHEEEIZIE, 02 ml saline/rat # ZENHKG L1zo %
Brb iR © 528 H BRI A 4TV, BHARIC B T BRI 7 © ONT S100A4 D MRk i dets (the Ventana
Discovery™ staining system (Ventana Medical Systems, AZ, USA). $ifk : Anti-SI00A4 antibody ab27957, abcam, 7 FA%
F1:400) Ef7-o 72,

ZORE, FHICBW TR, BIE. BYEORAEIHR S N2 135 NIIREITH L TIT - 72 S100A4 O Rl =M Y fa T
F. BEICHEEAIIC B TRIEGARS S, BHEMRIEEE X D SBEDIE ) BEVEIRPE SR,

S OMEFICL Y. DHPNFER T v MliEEICBWTH. b O TS LT 5 SI00A4 DFRBDRD S, ZORB
BT XD IRNC EARB E W,
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Whole slidez R\ /zBleomycingsH < 77 AR (L OZEFHY - EEH L RIEHEBFZAART
Ol Mk, WA T, His Bk Il R, BA RE. IIH D f. R
R HAAE 1 B ()

[#5 - BMY] Bleomycin (BLM) OIS IR 5C & 0 /R L 72~ ZBHERE € 7V Tld, FICRE RIS EEAE T,
MRS DT v F Al CTIEFNEMICREY 2SEC2WkERD 5. 2T EARSKRE IS & U728 R % W {RIFAT
ZHOW 1560 TOMORRFMELDS X MU OMHEILBIEIEEE & OBEE 2 PRI T 5 2 HIWE L AKE % 9401 L 72,
[#1# & J58:] 5 mg/kg ® BLM % 24-30 8 # C57BL/6] M= 7 AWK FNHE G- L. #5811, 15, 2, 25, 3. 4. 5. 638
IZHI L 72 (n=4~6). MieFEo ki 2w Bk A, Masson trichrome stain @B X OF a -SMA 5% Gt f A o il
RIFHT 247 % o 720 BHEIRNTICOV T, f#HTY 7 b (ImageScope™, Leica) Z M L. BEASIREMN L7z & 512, M
LB E T (Acta2, Collal, Tgfbl) ® mRNA %3, Hydroxyproline (HP) #Z il L7z,

(s3] W fRATIC & 2 bR OB &1L, MBI ER2SEMEZR L, 2580 FTHMLA%. 6.8H F Tilh—
FEOMZE/R L. HPRIZ, SHEHZS6HH TRMER Lz, 2B, Ml b2 0rg & U7z B i 72 5 B il o5 & W (T 5
BRI Lo o -SMABYEERO# AL, WL RIEHTEMEZRL, 15, 2HATEVEVHEZRL., T0#,
FEEIEWES L7zo Acta2 ® mRNA RN C b FMEO LB 232D S 7,

[#5#] Whole slide & H W 7= 5@ R % RN IC X 0. WML ORI 2 2L 2 ISR X S, oM LHEE & o BYE
D HHEIR SNz Collal, Tgfdl DFBIRE X UM L 72 50 Gt OINTRE R D I TRET %

rasH2v 7 RzRW/=1,2-0 /001 % OREERIZEIC KL S 26BFEEMRED A B
OWer W', BE W, B TV W S0, W ET R R B R, R SR
U (FK) DIMSEERMEBFSENT, * SAEMEIEA  SBmyRFSet

[#5] rasH2~ 7 2 2 w7280 (26380H) A RBIZENRBRORBELE LTIBTBYR LV RESIh TV DA, &%
BANZOWTIZBIEI & o T B, 4l ICRY T AND 24 i TR B 5 THANDRERAMENRBD LN TS 12-T 71
TLy vEART T A 26 M RERERS- L. ZOMBPEICOWTHE L,

[4F B B O 5] ERE & BE 10 PE 0> rasH2 < 7 2 DR E 1S, 126 mg/PC/MOHETHEIM, BT E LTRAEkTH S
TEbY100 uLZ 1 H 1M, 2638ICHE D %5 Lize Bethnt st e U<, EERPIMIFICMNU (75 mg/kg) % HEREPIHS-3
B ERT 72, WIUHHEMAAENIC, 122V 7unx sy YRS TIINOEGBRE/ ZAOUIERATA S iz, S S i3
RRAEIN B R Bz SR 00 3BT IR SV e 205 & . IR B OV 0 J8 A 313, E T 80% (P <0.01) K T¥50% (P <0.05).
T 70% KN 100% TdH -7z (P<001)e MNUBCIRIESEERESEBICA SN, HH LT ADORPAEZEIED %
W PRSI Nz,

[FL®] ICRY Y ZANDKERS TG THi~DIEDAMENED SN72WE % rasH2 < 7 2 SRS L7250, MEtmfs &L
2R TORBMIHRS R, SHITX Y., rasH2Y 7 2 IZRBEANCOVTH BB TH 2 2 LAVRE SNz, 2B il
2RI LB (8-1038) BAAMFMZEZ R 272012, S012-Yr7unxy r& 4 =32 —7—I1C L2 2Bk
BT -720T, P THET 5,
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BBN—F>F /) F21—7 (MWCNT) DitfEEN EEBEFRANORE
OfA  WEED, I BBV, 0 AV, HE R ek miE
VANRI AR KRB BOERER R, Y AR HARE R

AR TIE MWCNT DR E DO L TED X ) B2 RIZTO»EHMEE BIZTHILL XV THEEL 72, MWCNT
Z 25 um DOfi (55W) 22, #@YIFF 72 MWCNT % flow through (FT), fiid EiZk-> Twb b D% remaining (R),
B %h o 72 b D% primary mixed fraction(P) & L7z, F344 5 v Ml MWCNT % 2 B8 CEl 8 a1 4450 B & V53-8 (PF6S,
Vehicle control, VEH) Z&XEMHEZES (G110 mg), 28M, 52 B CEBHBR UM ZE 0 B USNT W2, B
BOTHMREEEY 727 7 —JIC MWONT 2 X FLMEMMICA 2 ) —= v 7 LR RBROR 2> 72 Csf3, 1L6, Ccl4,
Cxcl2 NI L7z, 2 ~5 MRS TV ZhEnT v A LEIAY 7TV EFH L. 28R TE FT 5 <0 S i
BT RBEB L OMbod 2 450 & IR U CA RIS L7z, 52 HRER Tl S mfE, SRR / S b o B i sl gk &
WL CTHRICEML:., SEETOEXE» -7z, 2 BB mRNA BELANVIEWTHOLSETHEW, 7 087 BB
T, EORTTHRIO EAMIANEA SN, 52 BRBTRVTIOLW TS mRNA BB LR L7z ¥ 7 HBHTIE
Csf3 & Cxcl2 ORBIAMEFRF S N7z, SR 52 BREH SR L TADOND DT Csf3 & Cxcl2 @ ¥ /37 BRI & KAER
BB Y235 EZ 5N 5. Csf3 & Cxcl2 13 CNT #5120k ) RIEZ KT BN F~—H =125 D ) 5.

BRBELET/JIROT D 2\ bHRER

OYoung-Man Cho"”, KH #¥", #m R+, A #—". FH EY., 88 WY, 08 Ho.
Ab EEY b 9% WM. NI AETY

RIEIVAVE SR ey a0ty A oE 2 O I IS (=3 SN 111 DN N i =2 17 =

VBB TR B R SR

[H] /78 (AgNPs) IHHIEHZRT I L0, LS. KEROCREHG. BICERAREECIMEHIhTWw 2,

AEREOHEROBIMAEVE PORORCREBEREDIHML VRIS ML LT, F/ RoORKEHIC X 2 EHNE
T 2HMERZ LV RFETRART VT IV (OVA) ROF /7 ST L7277 R & B v CRIESFIY K& O BHLER
MR & 4T - 720

[5#:] BALB/c~ w2 (85dii) OB #MAMEBL, Ny FFRA¥—2ZHOTHE @ mM2Z T Y%) 12100 ug OVA L U%
F A4 X049 ug AgNPs (EFE10. 60 L1100 nm) Z WA Z=BEWE < 7 A BE AT LAz (3 H AR/ x 450), o
B OBUFR R BURME. OVABEN I IBHIREIIRE (£41035 mg/PL) ICXBT7F7 4 7F y—RBHERIZOWT
WE L7z F72. 28, IR OY ¥ 28Hi 120 W T BERLRE F NIRRT 2 4T - 726

[#R] OVA OERENTL G- THE-E L 72 OVA+AgNPs B TR ER O 1gG1 K O TgE Hififli 5 et o EGRER T, 7 7 4
I y—ER, M A& 3 VIRE A AEEREICHRERICH Sz, F0 BIESGEBEO Y Y osiics v, Ml
WRH 2 R T IR OBAS, BB IRRE & i LT A OVAMLERE TR L 72o OVA ORHIRE IS TR L72OVA + AgNPsHf
T3 IgGl J O TgE Hufhfiti E A AR BN BB ICHAREZICA SN2, LAL, WFhO/8S 2 =7 =128V TH OVARICHN
AgNPsILIEIZ X 2 E L BALERD L h o 72,

[£%] OVA+AgNP OB IEH S, OVA 2N T 72 3 HlRO8R S T2 REF VI, BIERT T 74 53— OBIBICH
R72H%. AgNP OB S 25T Va2 vy MEWHIZRD L h o720 S5 B BV RER O Bt B e i3 5 OVA BLIR 0 iR 7
EOMEPLELE Z bhiz,
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BREN) 7P T/ B FREEE T OMRE
@) 2ol LI ANE VPN AN PSS SNSST I RN TR L AN U N SN I
V(W) FTRIERE A Y 5 —RIFIFGERT. © KRBOKE R RTeR

HTR] chTTic, F78E 0F720220 nm) %25 v MIC28 HREIKERIERS LEKANOBEL R, TOME. Bk
EORHREDYEE -2 M 580 Sz, ICP-MSHHE TIAERMIZAED S A SR S 2, F /7 A& IGRER L&
SRR D SN o7,
[H] AEBTI. &R Z RS 22010 AEEERELLEEICT ) ASEREH S L TERNOBEZ N,
[FHELE J53:] SDS v FOWEEEIC. 72 VEBBMHEhA5 nmF / HE GnPt) 2037 = VEAKEHE (FHIR) 2 240/
RERE Lo TNZFROHESHIIH LT, H5HIIC20HOF—7A M) v Er 7B X ) MEAERE LAREE . RO
BeiF e MR, BEGEE B X R R O MAMMRS IR E Eii L7z, & 51T, ICP-MSIC X ) $e 55 M. IFEL X
DM oHEEHREEZIE L,
(55 5] o PR S R R DR R 5B TR T — 7 A MY v ¥ ¥ BN & 0 FK B R R 208z ORINBR S A3 & 7225,
F 7 HERGITEK L72BbTld %o 72 TR B, WIEE X ORI Cid; 2 ASHR5 I L 2MBFA N B3RO o h
%o 7ze ICP-MSOFER, onPtHTid. G- HEFICBWTHESDORANALN25, THEE X MK i BRAE (0.05
ppm) BLFTH o7,
(] DEORET S, 5 nm I/ ASBAEBOACEEDND LA TIHERMIZIASL Z i34, 2NERERD SN
WEEZ BN, SO LMD, 28 HB KB H 5 RBCEANICRD SNZAEE., BE L V- RERICETET 5E
POBITLIEEZ bR,

rasH27 7 Az AWV BRMKEE_BRERED A MEFMEEOFRRE
O] JCHN ENEL T TE AN]SR L TN L AN S
U (H) DIMSEERHERIGERT. ) (G3) Bl e s

SEAE, 7 ARMBPAERBROA L LCrasH2Y 7 X2 2 W2 26 BB AAMRBSHH SR TETwE, &4
rasH2 =7 Z DB O 1D TH 2 K8 & 7z [BEHIE 8 B R 03 AMERHIIE: ] o BASE 2 DGRk & LT L7z,
Sid, SHETRERLTE ML OB RICOVWT T LD THET 5,

[ B R s AMERRNEE ] Tk, 4 =Yy —% — & L CDMBA % EERBIAIEIC 1], {538 ICBA L. 201
X ) WBWE % THEM%A Lz, DMBA O RICOWTIE, 2638 o =ik Bk & 920t U 72k B 50 ug ik L7z,

W, MO ERPATOE—Y —TH B TPARRAT 5 EREAT o 7k R. BEEEEZBR4B L ) Blgsh, HEMT
TR RBOEESALN, SOCHBHBELAONZZ L2 0, FUHTORERBALEOMMATIETSH S 2 LA S»
Lol BB, BEAD=ZXLDELR D T 0 E— % —0Dbenzoyl peroxide (BPO) IZ2oW T3, FEICHHAWETH S
Z AR S iz,

L2 Lads, fitOERPAWEROEAEZ HVTHE LHER. 2EPITEH 2098 MEEORENA LN, £Z T,
DMBA O % 125 1 gl UTHET L7285 %, TPA i BPOIZ X U B 8 S AN A BYE S5 L 22— ¢ B3Ik
BRAWE X AEEORERA LN o722 05, DMBADOHEIZ125 u g% & # 2 iz,

[&0] ICR~Y A& HmlEE AR (2058M) IS L, rasH2= Y X &Mz [N E BRI AR
filidh] <id. MM &V BIIHTRIPATTE—Y 3 MMEHOFIAWRETH L &2 5. TOEFTIVIE. REH OHFEER
DAZ) ==V 7B HEHTHLEZEZ BN,
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Trimethyltin Chloride (TMT) Neurodevelopmental Toxicityin Embryonic
Zebrafish
ON7 Fanrz, 5 JU

Seoul National University, Korea

Trimethyltin chloride (TMT) is a neurotoxicant that is widely existing in the aquatic environment, primarily from the
production of plastic. TMT is known to cause acute limbic-cerebellar syndrome characterized by selective neuronal death
in limbic system, and particularly in hippocampus. But few studies have estimated aquatic neurotoxicity. We examined
TMT dose-dependent malformation of neuronal system by morphological changes, fluorescent analysis using HuC-GFP
transgenic zebrafish embryo and changes in gene expression related to neurodevelopment. Exposure of embryos to TMT
for 4 days post fertilization (dpf) elicited a concentration-related decrease in body length and increase in curved ratio. TMT
affected fluorescent CNS structure of HuC-GFP transgenic zebrafish. TMT also significantly modulated the expression
patterns of sonic hedgehog a (shha), neurogeninl (ngnl), embryonic lethal abnormal vision like protein 3 (elavl3), and glial
fibrillary acidic protein (gfap). Our study demonstrates the morphological and genetic changes of the developing zebrafish
embryo to TMT and establishes a platform for future identification of the neurodevelopmental effects in vertebrates of
TMT toxicity.

This study was partially supported by the Research Institute for Veterinary Science, Seoul National University.

7Y FPeRVWELI-I77 1 BE5ICEZR EROMB#FHRLLEIRY
O=F HET. Wb JeBh HH A 8T T Sk B AR
MR T3 ()

[FamlR BT 2 RBEAAOEE LAMEHO—2 L LT, BERENRE SN TVS. 40, 5 v Mix—x7 5 4 (UFT)
O RGNS 24TV, W OMERF I EAL B OV 2 o bl 5 % et L 7.

[kt & Jik] 6 HEDOHEN: Cr.CD (SD) F v MZ, 74 7 — #5558 & L T30 mg/kg/day ® UFT % 8B M AROLRS L7z,
$e5-4, SHBOWIE10HFIZEREDSNE (Level 3) OBEAZIERL, B AR ORMMBANRELIT - 72, &5 3HKL
W10 HOBEAR IS I RRAL F AT (PGP 95 L O'PCNA) b ik THT - 7=

D] $et 438 T L %5 O M & i B OFEE A A S h 7z, 5 3HTIRINS OELAHRL, WK ORF LK
(bR A LR RN SE B 380 Sz, fudEdeta Tix, PGPS R Ph s bRz N B OF PCNA Btk 2SI A 23 S 7z, K
FI0ETIZ, Fld L b maE L, Wk CRAIAE 721300 E A4 A RT3 S,

[%48] UFT 2 RERIOES L7259 v T, BEROEMEEI TG54l 580507z, 10 EEoKRECEY, Thdbngk
ABICIZ AR Sz, WELAIORERICI A T, 79 EFRZ MW 2HORRIE I & 2 BB AE SR O % 1 b R Tt
T 5.
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HEHIEEWE Y 7)) I ND28BREIRERSE T v MMIHT B RER T OMBNRE T RN
Ok —'. 7tk ST/, A A%, SHR Y, HE Y, s
VRCIETR BRPAREL, P BRI BE EATRER. P AL TR OF R

FRECHW] &4 3MMEERE s 7YYy (CPZ2) ®F5 v MEENRHEICL Y., TEWORE LA EMRETORLRIE
MR DL - BFEREE L . UK 5 KLOTHO 24 L 72/ 235 B A 0 B Z X 2 R COMMIE %2 Rl L7z,
AWFFETIE, 28 H S 5B O MM & T OB 3R 3 2 ikt i 2 il 32 HIW T, LT OEBRE 17572,
[5#) 5:EEOMEY:SD 5 v MIZCPZ % 0. 120 %1600 mg/kg D &T28 HMMmHROXRE L, EHoMEML T~ 727 L
A & 7RI ER TRBUBT 2 1T 5 720 T2, RBEERIET IO W THRERAAI X 5 54T %2 175 720
(%5 9] HEREMFEBURATIC L V. 600 mg/kg B K O & AL T 9 IS IE IS BT MY 2 8 5 T OB LA, BRI &
O7 ) 7RACHES 2 BT ORI SNz, EREORE. MR R U/NKEE T CD68 btk /NEMatk & MT
(I+ID) Rt/ NBMR BB U7ze — 5, g A% & (3 RIS, IRERIC BT KLOTHO Rtk 28 BRI R A8 A L 720
[(%%] CPZDO28HMKMES T v M T, WHRNBIE T FBUBNIC X D S - SIERE %2 KL 9 2815 T-RBEBH A HH S
ML SEREIZ B VT D FUEAIR TS PEAL L7 NBRIR B o B 2 A U a5 & S0 - SRR E O BT AR S hiz,
F 72, B WNERAL T RERIRIRINHENC MY 5 @ E TR, AEICB T B Klotho &4 L 72 S B L O b o> B 12k ) B
REMER 2B O WA 25, WA DT v bAO CPZRBFEIC X 2BBOFERFEICHE LT 2 W igEdvR Sz,

STP position paperlc# U7=1 XDV H UAIE D%
Ol B, Kk mid, B 3. FE - e 5, 5% |, 148 &
(BRLSIA 74 = v A2 REEWIgEt >~ % —  JRPLOFSES

[ 5 - HiY] STP 23 IE 5 5 ikt 5 D R 2 AR IR A2 12D W T @ position paper 237 X #17-[Bolon et al. 2013]. = @
position paper Tix, v b, FNIZOVWTOFEHIFIHBREINTVED, [ X200 TIEFiEROAL LTS, 22T, A
& position paper THEIRE N TV BB Z MW TE 54 WO Y LALE 2 B L.

[#rEE ] 4 X15EDEZ 10% Y Y B F V<) Vi CTRlE L7728, position paper ® Figure 2 (1O h H LK),
Table 3(FWH DS ¥ F~—2) #B#I2, Table 4IRS TV LR, #a, WE, BRI Bk, AN, KB B
VHEE, MNOEEE, BHUARE, AU, WRMGE, MR, RN, S, SURTES, LR A SURPBIETELY VM LNER
Mt L, HE BetafiAR Tl & 39l L 7.

[RER] Wz TFIEFRRTRIL, Z0o8M2HALLZRSUTOLI W YHTIETRIFABEZBLI LI TE L.
Level 1 : TRl VUi A TU Y INT Z & CHBHEIBLE TE 2. Level 2 SRR O, WEOWHTY T LT, B
WAL Wiz, DR, WMR, WA, SVEBIETEZ Fo, HEEDRLANVTHLTE L. Level 3 FRARIHA»HH
RFE, SRMEORLE )M B CHETY Y g2 LT, mMibfk, MEHE SR SR BI85 cE 2 Level 4 15
oW A» ShREE ) BRoRRBATH Y T LT, B, BIBETEL. Level 5: HMBHE O O/NEH T O 3
Z LT, N, ERERNNAE, BB TEL. 2, ALXVORRMEY Y IT LT, BEHEENBISETE .

K] 4 XTH, FNVEHBICET 70y 7 TSTPHERORARM Z MR T 52 LA TE .
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AFNZbOVILT DTy MERRRURIAMREICLZBE - 1 —OYVHEANORE
O BH™. A BT AN AXY. SEb Y. wmo sy, we o w
U RURIS TR - MRS ELEIREE, ) MR R - A IR EIGER, ¥ AL AR

FRBROHWN] MEARODNABERETHLAF V=t vuy L7 (MNU) & FolBoEBRICBWTRIWEZAL
TRENREICI ) REWINEREEZFRT A ENAMSN TV S, BAMEICB VT, v ZIER10 B HIER: MR 5. 30
v MER18~20 H HIEMENEIES X Y. %21 H HO R ORMEROMPPLERE CONHEN L = 2 —0 VHitkEsr
FRTHILEWMELTVD, ABIETIE. T v bE TR 2R - BAMREICL 2 MNUOHEE = 2 —a VA~
DEBZOVTHRHEEITI o
[J7i:] MPESD S v MICIEIR6 H HA S#EE®H2IHH £ TMNU %0, 3. 10. 30 ppm D ¥ TS L. A#H21H kO
77 B H O WEWIN %2 34 UZzo M5 SR o BORAELE T IC B 5 =2 — 0 VA0 KB R D 5 BRI & IR o
GABA PEATE= 2 — 11 > D43 % SaiE MR AL 22 I AT L 726
[#5 28] 30 ppm ¥ 5-8F CTHhiE R OB AERE L 720 SEMBALZ WA ORS R, 821 HH 030 ppm ¥k 58 CRANNLE T
WD GFAP B 8254 B2 L. sex determining region Y box 2. T box brain protein 2 & ¥ doublecortin B Ml i
DFEERBEMATER S W7z F 72, BRAMNE O TUNEL et B vk Ri e o 47 3 2 B S g8 S 7z $ARIEIM @ GABA YEA-7E
Za—0 VORISR I N Loz, £ 77T HH TS OEBNIME S k2o 72
[#%%52] MNU Oy 2 AR R R AN RBZIC L 2B L LT, BB THO 7 4 71 iz By e Lz7 R b —
YA K B EBRATBEDORAEVE %2 BB L7z & 4 7 2 i BRI 2 & REABR A~ O L RED RIS e DX D,
5 v MZBWTMNUOFREN 2 MR - BABRHEICL->TH, BRENZWHO= 2 — 0 U PERERITHENTH S Z L8
Rz,

HRINOREMRRICL S VIV ABHEAENO - 1 —OVHEICHT HEE
ORI WA, M &Y. 18 S, Ak B2, HE s, wa w
VRGBSR BREERELERIEE, ¥ WA AR A B OF

[(BRBLICHMN] EE&RETH 28TMEHEEDE L LTamdh, BRI (PbAc) O Y ADFEN AR TII¥H - LKk
DT EHFET 2 LFWME SN T, HEHEHRAO = 2 — 0 VHFAEICHET 2 o eRBEEIITbhTuiv, REFFETIE
PbAcZ <7 ADFENCHEZ L. EHERE (DG) B b= a2—u UHiEICRIZTTHEBICOWTRNIT 217> 720

[Ji:] MEPEICR ~ 7 Z\ZHEHR6 H H A5 PbAc % 0. 1200, 3600 ppm DR CHEERLK (E#%21HH) T CTHAERELG L7, B#%
Bz @ CCRBWOAE, HERBXOHKEZNE L. MEEWIEAEZ21BHICRERL. MERZWEHE. DGO
WALE T (SGZ) ICBTb=a—ua YHFEOKKEIIH Z2MBMOET B L CHIREM TOGABARAME=2—1 > D5
A % SRR A I ITRE L 720

(3] B 0B R B X OHKRIZPbACBBEMHEDO WL OO THE LM EZ /R LS hEL X ORERICEIX
RBOONLEDo Tz, HEBHWOREIIPPACRBZEOMMETRBNMZE L THELKTAALN, NMEREOMTERIZH T
SAERBRITAED SNz, REMBRILENRE TIX. SGZOMRIRMILD <~ —% —TH 5 T box brain 2 (TBR2) Brfh:HM
fa A3 T, MR~ — % — Td % PCNA Bt 2 &, S ERECH B Lz, BIRIEM o GABA YEATE
Za2—u YD 1HfiTH % Somatostatin Bk ML 255 H =B CTHBISHM L 720 SGZ® GFAP. TUNEL kM. stk ml ™o
Parvalbumin (PVALB) FpEfifgiz b EZE L ad -7z,

[aw] PRMREEWE CTH S PbAcE I RIHENRBET L2 LI1CX ). WEERNO = 2 —v Y #HAo sk g Rz
BWET 5 EIRBEINT,
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HatanoZ v b 2EFINELEHET v FORRICHV 7= IREEFREEDOREICET SR

OBl B, wAy B B4 HER. &R Sl B R R B3R, AL HE. Be AT
| EET

% TN S INVEE o O I o B 2 2

(%5 - HY] BRI AR B S IS B 1) 2 BN IGERBE O —D L ShTwb, FA k. WRERIZ B4 LT IR
BIZAIEI O B ADHMFF S N B R Hatano T v b D 0D MR (HAA RLOLAA) @ THIZLRI# O IRHLRE 2 Bk L.
BH 2L ) 00 ol 2 M I HLRR 0 76 S PG I I 25 B 5 L T 2 B 2 S L 72 2%, Z0oMBRIIFE S Twuiv, RIFE T,
CHEBSNPICT B 7210, IRBBIZUC G 72 IREHIER O H 2k %2 HAA L LAA ORI TR L 72,

[Pret& ] MRMERFL T2 Hatano T v %2, 10HE»SRBER L CIRBRE & SICIREZ R, 77 Y MER. R
DOHFLEG 2 HRRMRAMNT L E TROKGHMEZ WY ML, WKEABEMICE2 L H12839 7 4 UM L T 6umEIZ#Y)
L. HERf L7zo BARRIN—F v VAT A4 FICL CHBRFEIBIS 2179 & & I Rz, R, BB X A Lo
SERYE L TREH CHREBL 7

[ 9B L 0#%5] Hvwi-Hatano 5 v b OIRIEFHZUIIHAA TIX1I3H#A 5. LAATR 4 HE»SRD SN, HEIELS
ARG LBz Tl MRt E I HEO AT W BRI g K O B AV A 2 5 L. HAA TIX 11 H 2 LB A Kl %2 7R
L. BHICZAEEPBEZHO TR AT 2 & R Lz, FAEOZEIIZLAATH RO SN2, 1HERTE
L. FARNORMAEZRML TV —F, ABREEB X CHERROE S ZAEEORD SN BEEd - 7245, Jws
ERBLL 72O SN h oz, T2, BBEEVWThoO KL RRETHEEREEIRD NP o7, U LOME,»S. ]
Wt b 3z D 563 BRI U B OF E R M 0 [ L D HEAT D 2 BASHIRE N O R A 2 E L STV A S AR Eh iz,

FY McBIIBDBBEMRUON—RAKSICEDBRERAEADRE RO BTETIRADERE

OEsn Y, gl sV, &IF mgdl. A B, RN Y, JEER BFEY, % M. il
T MY, Emm

VR A F V=T 2 v F o8 R BB

(155 - HW] 7 v b o EREHR S HERBRTHREM OF NI LY, IWAAIRA IS W TABRE ORBEAWML, M
WA TR MR R DEVEBIE, SURTEAE ORAEBES M 5 2 L 2B L. CoBLZMRT L7050, KA IHHEM
T2 — R ADFHE T & 5 IRERA B OMRER R PHALRE AN DB EIZ OV TRE Lz, £, BAERFLLTFI4 74 LDl
MRS, AFAEEOUIe T v Y ROKIREGIC L S, MBEEICH T 2R ROV THRE L.

(B8 - J5ik] SHEOHEDSD 7 v b 30VC % MALERE, WeBAIRE, BBM + A ThE, BB + e 7o VR, N — A ZBEC
F, EREOBYICHBM LG N—F R 2E AL, SHEMEEZIT o7 AR, BN+ SRR OREMN + e T Vo
YRR QB A AIROUI e T v e VRO IR G- 21T o 72 B/ RIE TIRICEHRZ 17V, 2RO, Hk, -5 —
BB OV & BRI, WS> TA PRI ¥ - o VU R BEA R ER L, SERE T o7,

[R5 - 5] MOAUE R HA~QLERE C IR B LR OB /B8 B O AR O SE AL DR AR B R EEA S TR L. BoBib
HTIRIABREOREIZIVTNOEETH Y, BERESRD» o7, BB + EERE, BB+ e 7 v VBRI RO —
AARECB T 2 ARG ORAEFILIFAFETH D, BEM +EER TR ORI RS ML, AR LEOENE/ B OFE
BEDE,Po 7. ARRIY, WEMBEUON—F AR TRILAROZELD, AL 701 ¥ RO GHIRLE I &Y B
SN EZMFELD, KT MR TH o Lo L, BB IOEI N — 5 AR THBRE 2 FR T 2 M3 MRT 2 2

ENTE7z. RETIMWAAE, RHENERN R TOTHET L FETH 5.
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7571 v 1REROKBIBEBFEFZVRE ~ BIERDEE R UN-methyl-N-nitrosoureal®
BICKYUBRINSBEOKREBHEBEZ L~

Ok B, JA fk, BA BEE. 20 EWH. W Fz

THBRA S DIERREAR KB e

[BW] €757 4 v a2 (Danio reriov ZF) (G FEEY ORISR L L TREAVPINTE Y. BEATB AN 250 68 %
CEDSRFELEOFMBEWE LTHIEH IR TS, KA 13 ZF RAEEFMRMIO—3E LT (1) ZFIRER O 5% B R
FBRAICE LB EREZRET 2L LI, (2) ARV MBERGEWE T % N-methyl-N-nitrosourea (MNU) % B8 L
7= ZF R8I O 35 PRAL RS AR BIE 2 4T o 720 [FIE] (1) 25% 7V % — VT UVFE R /4% 85 kW AT Ve F (GA/PFA) .
Superfix®, Davidsonifi. K77 iz NZHIRIEREE L7 ZF ERO HE @ BEAIC oW T, BEOBEL L. (2)
MNU % 150 mg/L & & fERICHEMZF 2 AN T IR ES. BHEOMEKRCTHE Lz, BESTH DS HITHh TRIEN
WCRBH SR ZF OIRIRE 77 VI CRIRE %, HE Q@A %2 b2 HMsi ohlgE Lz,

[#53] (1) GA/PFA MU IRER AR A3 2 A 1 . Superfix 1M A BB JE 12 Z4BRASE U720 Davidson i i3 £ B2 B
R RALD A Uz 77 VUMM - #EBEE IR RNz Tz, (2) MNUBEEIZ X 0 fiiimsl g - PsEhig -
VIR RE ORBBIE % £F - 72 2SR D Sh, 2ok, BAET LN S,

[Wiam] (D) AHOREEHOH T, 77 VAR T 2EF R D/ISVEEZ BN, (2) MNUIZZF TH WEHN: % 5
F L7z —). MNUBEICX D EERAELLIIEFNLNTW D HEMBEICI A, ZF Tl PERE R g iz b3
PRD BNz, FAZFOMPETIE. IAFTMNUBERICA SN T TlE % < FESES BB L 72,

L-glutamateZ#H MR E(CH T2 XL BE TOEMNHRDREE
ORE B2, g @Y FEW ke, . K82, 24 %2 BEA EEY. 1F LE?
Vy 255 283k (Bk) AWM. ¥ KBRS RS AaBuntl it BIERES2RE

[Bm] FHAERS v M L-glutamate )% TH5.9 2 LHEBEEENERZ SR, H5ROMCEVEEBEORE R 2L L%
WG L2 UGB 31 AR AER T, &£ HEIZBITF 5 L-glutamate 5. 1 8 O ZAL, & O L-glutamate EEAHIIL 2 B L7z,

(B K OHE] 4, 6, 8, 10 RO I2ZHED Cr.CD (SD) % F v MZL-glutamate (10 ul/g, 24 M) Z Wi FH5 L, #
5156 R OF24 W5, K021 Hildl ICHREk %2 34t L, HE %efa & L-glutamate ORAIRIE € D720, KHfEgt 251 L 72

7z, Bt 60 OBEATIE TUNEL #eft % i 2 720

[#R] 21 HEWE @ 4~10 H #aIEBe 5 CRIBINIE  (RliRE R ~ IRk ) 259E8 L L, 8 HIRIE X 5-BECR O MFE TH - 7

B, 12HBRNEGSHICEI 2D o 7 REMRRLAOMAE TIX, 6 HERS-BECPax6 /7~ 27 U VMK A L, 8
H il 5.8 © i3 Pax6 By PE AR 2, Chx10 Btk BURRINE B OFPKC o Btk AR BB 254> L, Calbindin Bk K EHl
Mai2iH 2 L7z Glutamine synthetase Bt I = — 5 —HMIMBICELIZ L h o720 72, AR I0HE GHTHELE I LD o7

P LR 6F ) © 4~8 H Ml G TR NG (B IRAERD A Hh, ZO—#82S TUNEL Yeta btk 2 /% Uizo %558 24 e © %
515 6 R I ABEIRH IR L, P ICERET DA TH - 72

[#%] L-glutamate$%5-1C & 2 WO FEMALIZBZ LG EHOT R P =Y AWCHELTEL, ZOEMMRE6HMTET<2Y
YAk, SHETIX T~V YA, Bl KUK TH S 2 LA SN 7,
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7OFYUBRERKBZ Y MCEF3 7L Ry EIC#SCandida albicans@&#:(C
SBRFELRIETEES KUREERTDIEEL

O3l |k, i &4 Bl B, REBE D, B HR

DN L G L e

Candida albicans (C. albicans) &, LI, BEEBLIOMEICH VIV EZFIZBITIEPAONTEY, —i TR EEZAE
JELFEET 2D b, 7aFH VI VBIRBEEZHER LT v b LEHILE T, C. albicans DIBRYIT X H1BYESE &
i F E R BRI S, ZO— TP LERICERT 22 & 2HA WS 2IC L TE AR RIIKY, €2 T,
TUR=vu y S5 0ERRITEIC X Y. C abicans % BRI 0ERIEP S5 2 LT, WEBEPMMRME S 1 2 %
BPERE L7

[J5#:] WBN/Kob 5 v MZT7 a4 ¥ &85 URIRH 2 FR L2 AR, MATTL F=vay &85 Lz APH. BURWG %5
BEEFITV RV u v ORZHG L2PHOITZRT 72, 428 THRZER L. LS oMMMEELs X 0%
SEPEZALICEI L TR 247 5 720

(W] APBEL ABEOIZIZEPNC, BT LRG3 X ORI A JE 2 SRR T REIC B 2 1B SE D0 Sz d, A
HEEHRAPHFCTHRICHAD 5720 SHIWCAPHICBVTIHR T EREIZE THEEL Tw. APBFTIZAREE A, THlA
KB E M2 SR TREC, ~2 07 7 — V2SKBHARE L OCHIBETRICBOTHZICHR ORI L Tw2s, BB IX
WTNOFHBICB T L EN R o7 MBEERBICIXC. albicans DEGEITFhEk, ~27 077 — V& ERE TN RES
R, APETHRWEINZ /R L. PEIZBOLTIE, WTFhOREDRD LR RN o1

Uiliam] BERFIRIBICH T2 7L F=vo v 85100k 9 S ibiliRiEB . C. albicans BRI X ZBYESRAE & W P L2 e ki 4
ZWEALL, SO5ICHBE R BBEOMERE THRBLI O 2707 7 —JOMMAMHET 2 EAHOIE ko,

H pyloriBREICK > TED KD BREHLET D% : BIRERG TOMRE
Ofilr A", i Ef. HA ik’
VBRI R BREE WEBERL, Y NS Ty A g Y 8 —

[1Z U®iZ] Helicobacter pylori (Hp) 3@t H £ HWOBEICEELERNTH V. VETIZBREREIRBOEN & B
RIRRAHRE S Twde, LA L. HpBRE & OB TIEH BB OMHIRRSA ST B, Hp &Rl L - TEMCH L
Ak (intestinal metaplasia, IM) 25#E47 U7 SEB) TIEBRHEIC & 5 B RIGIPHII RS LW E W) EENRE D H S, BHED
ZALORELNHRPPICHEELRENTH S I EARENT WS HN, 5 PLHLRRS 0 2 B 0 1T 2 0 3R <0 A4S ] 36 19 22 BE S 12D T
B—ED RO TV RV,

(7] v - Hp Btk B 9B 34 B D W TR AT O AL COIRBE 2 Has Lo B LR L MR ARz h T 3
bOEHEM (G). B EEOAD S %) H LA U IR Z B B F A (M), BB EOREORBL T2
b D% BRAEE LR ALAE (GIIM) 258 L7z, $7-Hp Bkt (Hp(+)) LERWHEBMER (Hp() L4007, dt6 7 —
TG U SAET IR IR B TR LR OB OIRCH /M (N/C) L, B 02 AL % & BIICIRNT L 72,

(] BRBNIC X 0 AP R OB AR IR L= H R A F a7 ¥ U8 RBRICEE LRI O NG Do 720 B DIR,
N/Clb. W5 H 72 ) ORFH O K S Ki-67 Bt fid, Hp(+) GRICHBKLHp() GHTEARICKT LA, —H. Bl
FALED B L1 TREREIC L 2WHETRD SN d o720 BOZHNIEYE L % % serine 28V ¥ (L histone H3 IZBRE 04 #1C
b LFTCTIHMMETH 57245 GIBLUPTLIM TIRARIIHML Twiz,

[#iaw] BEX Y. IMOBARKEE, 374505 GLIMORAER A REICE > THHUBE L AVAWHK A KL >~ b “point of no
return” TH Y. TS DO HRBEOZILHEMICHE L TV A REMEAVRIZ S iz,
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E—JIROBICH T B BEADBHROS TR ICET 5 REBML SR
Ol Fi, Ak o, W50 Rk
ENGESTR e ST et S T

[Hi] ©— 2 VKo E o BB OB PR SRR 35T 5 RV E ¥ e AR OTERE J OS50 A 2 M5 56

[J5#:] Chromogranin A 36 ONIZ Gastrin. Ghrelin, Histamine. Serotonin M UFSomatostatin ® % & V& V6§ 5 g detn %
FEMiL 720 F 72, Gastrin BV id Somatostatin DAL Z FE 3 5 Fikie LT, ThoRIVE Y OEEMBO ML HRIET 5
MG KT Pax6 S Jeta O HIME % MG 3 % 7212, Gastrin, Somatostatin } U Pax6 O = E ARGt 2 F it L 72,

[#%] BIEME TIE. Ghrelin, Serotonin & UFSomatostatin By ¥kl B 25 H MR O Wi 5 SIS TF CHA S, 2o
B TR Y% 9> 2o Gastrin B PEAI L 3 BRSO BRICIZ A SN b o 720 WMIRER T, Gastrin. Serotonin & UF
Somatostatin R PRI RE A3 FTRRIBE ST 2 S Bt EEBIC T T RSN, 2 S oM BRI TSI L s iz, T2,
Histamine B tE RN A3 /MBS ISR &, Z o, Ghrelin Btk filie b B 5 7z, Chromogranin A %EHAt Tid, HIE
JH R e OB P BER C 5 0 PO iR A B A — 3 L TRt s A H 7o S EAHREYf Tld. Gastrin B\ ix Somatostatin Btk
ML D%  H3Pax6 Bt TH - 726

U] EREONS WM OS2 335 2 & T, RO AERICETIHERT -V 2R TE L, T2,
Gastrin B\ 1X Somatostatin D EAEMBOFE D —B & L CTPax6 iRl FHTH D L EZ bz,

HREXZAMEADT ) AKERET T VICEHT SMERR
OBk %, Fits Btk B A, b MK HR O
AR KR BEEORGER: W ke

(5] WMERRME (A) 3. BV 72/ —VOFENEVIEDPAON, FIThEE) 7o/ —VHIZZ7ouy v gy
T2 A ANFFHEVSIZAT 2 H A NVFFEE (CQA) FHHAEIHLTH S CQAIZTIRRALIGTERHIZRE TG L D/
FEE 2O LR LNICENTE Y, A Tldazoxymethane (AOM) 1I2& A7 AKBGHEFNVIZBWTAMBEHO
KRGS9 2 PPHIRY R & e L 7z

[#rkL & HiE] 5BADOHEEICR~ ™ A 71IE% 5D DEEBREEIZ /T 720 1S 3T FEBRIMEIZAOM (10 mg/kg BW) #
1 BRI S- L. 2O 1ERE Y2 S 1.5% dextran sulfate sodium % 7 H KIS Lize B 1B RS RED ~ 7 213 ILBEE R
Y272, 2RI IRBESUENC A O % 200 ppm OIRE T, H3W MR 4131000 ppm DRETRELDDE 5 2 72
FERBAGG D S 1238 H IS CTHRIEIE S ¥ CTIREF 2 I L. BidZ Cd % aberrant crypt foci (ACF) $OWE K '3 mmLL 1
DORRMIFE (TTIHRE) 120\ T BHLR AT & 47 5 720

[#HR] KBE1 cmd) O ACFEIZFE1IRETLO64£095. FE2HETLI8 =079, HE3FTLI4=060L 20, 1HELLIFT
X ACF OZAHH S B iz A7z (P =009, 7. WAEHRAWFTORBR. 213 Y3 ERTH 7225 B 2
JfETEh I, 8ME, 2MEONEE P BISE I, TONKERMZETZHDI38ME, 5. 0ETHY., AMMWICX Y E
BORRIMH S hiz (P<005). H4. 5ETACF RO OFAERZA SN Rd 50

[aw] AFFE i AR O = 7 2 AOM #3841 KIEHE 3B\ T ACF O 384 [ O35 0 F8 4 % 30 5 2 @) & A 7o
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<) AAzoxymethane/Dextran sulfate sodiumEF IV ZBU\=XKIBEHDAMFIMEDIR
FRUV'A-kinase anchor proteins 13D RIAAFR

OFEN R, HW Sy, A w2, KRB Y, &K% LY, K Y. g Y

VBRI TR ISR BT ge S ) AR AL, Y ST T - 27 - 74 HRAAH:

[B¥] 41X~ 7 X Dextran sulfate sodium (DSS) #FRKBERETFNIZBOT, HMILAITH 2EHRUE L V7V Y MY
v (EMIQ) EUa-V KRB (ALA) LIi/MREEIRAICTHE I a Ry V=)V (CZ) BPRGRIGER 26T 52 & 2t
LTw3, E512, KR5S - H4 88 T A-kinase anchor proteins 13 (Akapl3) ASHiBUFRMICEBRTL L ZREL
720 47, Azoxymethane (AOM) /DSSKEEHEDVAETF N TOINS A DO KRG APHEIEH L~ A KBBAICBIT S
Akapl3 DFRBZKET L 72,

[J55] MEPE BALB/c = 7 A2 15%EMIQ. 0.2%ALA K T 0.3%CZ (2l 2 C . Bl 11 H 3% Bl S T 5 anthocyanin (AC)

% 5% O CTRERS- Lz (N=8), KIEAAERD72H.AOM (10 mg/kg.ip.) HEH5 & BN L& 2 B O DSS (3%. 158 1)

AP %475 720 HIM%. mucin-depleted foci (MDF) . fE#i%/ HWARLOHKHZ GO RBERZEILZ. S 51C,

KRR % 4% 787 KV A7 V7 FCRHEL. Akapl3 DRt 247 5 720

[FHR] WIFhoFiiEHIcB VT, AOM+DSSH: & ik LT AOM + DSS+EMIQ ¥ TH &7 X1Z AOM + DSS+ACH: & [H
BRI DO KA AMHIER AT H 7z Akapl3 I3 IER R & iR U<, EEAEOMIEIC B W TREI L2245, BIHOR
BEIZ AOM+DSS# & EMIQ. ALA. CZE U ACH GBI OM O 0% E T B h o 7.

(&) Y Eo X 9 ICEMIQASAOM/DSS# B K2 AEF NV CORGRAMBEH 24T 25 2 L AR SN2, Akapl3id
Rho/Rho kinase DESHEATH Y. & P REDVPATHREICHER T 52 LBHON TS, FHOBHTIE~ Y7 AKEAAL
BOTHHBORIEZR LD, BEAOHHNIIS C-RBOEEIRE 2 d o 72,

ICRBEKXUCS57BL/6V I AICH T B REMKBEBERETIICHITEREE
OWE  RHER. Bl #hiik. &R AE. I Xk
HRZZINY— (k) N4 AF7=hntry—

[W5] KEBAOHEE DS ETEFVEWONRT— 5 BIEFICHETH S5, TOEFINVE LTHA REWRZORMA
b T2, JT#HT L DR A HEIC OV TORHFIZZ L,

[H1%] SlcICR (ICR) B & I°C57BL/6NCrSlec (B6) ~ w7 2 D 2% # % JH v T Azoxymethane (AOM) & Dextran sodium
sulfate (DSS) 2 & BFERKEDVAETFNVIZBIF BRI OWTIHERKE L,

(B8 & ] 5HEEOMEMICR B X O°B6 D4 3012 10mg/kg AOM Z P 1 I¥R 5. L, Z D 1M & 5 2% DSSEHR %
LAMSHALES L7zo AOM#ZE2 54, 108 XI5 AMBOKE RS ¥ M THRMEI0LT D2 HB L. WM KR Z 5 >
YITAHELBIT, FEHOYA XEFT L THREZER L, £, BEICRVER TE2 S E COBARZ/ER UK
FHREFA IR Z R L 720 —H. 15BOY 7 21220 TII KGN HREEHRE D Wi Lz,

[R5 3] — MRS BV TIXICR @ AOM# 5-# 12 H H THLFEPA 1 ifit, 16 H H T T¥#i.54 H H CHALABIZ S 7z, B6 Tld.
14 HHCTHI. 97 H H CTHRILABIZE S iz25, THIZED SNhh o7z, WIRNZEROFEAKIE. ICR TAOM B L4438 :
39+19, 1058 :43+26. 158 : 62 +44, B6T4H :02+04, 1058 :25+15. 158 : 3.1 + L8 THEH L & 1B L 720
BRI R . ICR TR, WRIEFADTRAENED LNz, 2. BEKIIB6D 4T, BATAIZXICR® 1538 THH
Tholo NHBMATIIMRBE DIZ158 THR OMERIHETDH - 720

[s5m] BB DI AR X OEMEIZICR > B6TH V. 2RMMICEIZRD SN, TRHKE b IRYNT KGO IES L2 A
HRTHIENS, KEVPAEFVELTHHTHEEEZONT,
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ob/ob7 I AIZHITBDAOM-DSSERRIEMEXBZRPAANDREZHEICDONT
OMIL eV, W kb, W gi—t?
VI K - M LR e - B Y IR RN B B WAL - B v v —

HiR] Wik, KBEoOYR2 7725 —=L LTHMSNTW5, ob/ob~ ¥ X, MiDEFVEW LS T2 A5, PhIP
Iz~ ZSIEHE KGR AE TN TORGE T, wild type ¥ A & 0 RHEEIME DGR Z2 D72,

[EW] SE. AOM % W7 2 HME KB IR AA EFIVIZOWT, ob/ob<® 7 A, ZDwild type ® C57BL/6~ 7 A [ TLuik
WEt L7220 THET 5o

[brk & ] 6 Mk ob/ob <7 A, C57BL/6~< 7 A2 azoxymethane (AOM) 10 mg/kgAEZip 5 L. 1KLY 1
A 15% dextran sodium sulfate (DSS) % fkk$E5 Uizo FERPHIA 20 BB IR T L, WHEMARFA R Y %217 720

[l ] NN 355 76 7E M 45801 &  ob/ob = 7 & 1 100% . C57BL/6< %7 X : 95%. NE%; DIESE 9% Z. ob/ob~ 7 X : 56 * 3.3,
C57BL/6~ ™ Z : 53 %31, MEEDOFHH A Xid. ob/ob~¥ T A :33+18 mm. C57BL/6~% 7 A :22+12mmTdH -7
[iaw] BLE2 S, ob/ob¥ ¥ 2Tk, AOMZH W SERME KB RFATFTNVIEB T 2 EZHOET 2RO Lok TD
Z EdBHob/obe T AL, wild type & D H PhIP ICRZ MR EE 2 S 5205, FliE. SHROBMHAPULETH S,

P-26

7Y RORMBRREICHETZ T v MEEEOSHEARRT

OB Mm@, Wk e, Wi =", KR ORRY. gl B, REOBAIY. KE REET
(N SHTUL X DL R AR A we

Vr—dA () SRR, Y () Y77 Ry b R

[FREAWN] 7y FoHBHIIOWTIINFTILELLOMENDH Y, 7v{bF b A (NaF) 25 - WEICBREERS ¥ 5
ZEICXD, BREICHENELLZLAFMONT VS, L2LEDS, 7y HRORE, ERMICLr2GHE0RHE, 20k
BRI AL R O O IMEIR & O B % BRI IRNT L 225 13 2 ve SEkA 1L, 7 v RISk 288 E X Y %100 T
FT57:%, Iy MINaF 2 BHI#S L, ML BEBFNRELITI L LI, 7y KBE, FRE SRESEOBEIIOw
THRL7=DOTHET 5,

[##F & )] NaF (0, 10, 25, 50 mg/kg) ZMESD 5 v M 14HM D 5 Vid 26 HERORGHRISHBRL, BUK S 7 1 v ai
AR (KE) ROEBK MMA SR AR (KBS, KE) 2R, WAEMRENRELIT 572, R 7 v FPRIR RO
BHO7 v FRENE, KEEOBRE, B%ERFERSIED P TERLZ,

[#5R & ZE2INaF & RIS U788, G, DS o B9 258U S i e, W18k o b ofEkA5580 S iz, 148 M 5%,
R 7 v PR L B0 7 v FREIHBEFENICHENMLTBY, B~0O¥ELR 7 v ROER/IALNH, WHREET
&, HRARAEN 2 B R OB, Ea OB, B, B%ELNFTKIEOBDRD bhiz, 26 %% T, FICBTs7 v
FOEMOS SR HMEIALNT, BWHE, BFHRELRVHESOMELIADONL ) o KEBROKENS, BROWA
REFOWIMIF BB L 7 vy FENFFER LA LI oTEL, TASOEBRENLEZ, BHRELTBEDORLE VST
FONFHEROEMNL LKHBLTWE I WSt otz
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7y REOERUEAMICR >N ST EEMEHITE T S EML R

ORI AV B miid? g B2 kHE B2 m BRP aE B0 EE PR () SHT.
M omE, HA Ay

V) TRy b REMIREER. P T —F 4 (B) SRS

[Hw] 7 v ZFOBRBIUC LY, FROEO T v FRESELLZERAMONTWDS, 7vibF P A (NaF) 2%5 L7 v
bTIE, HESLHESHEICL VA DOEB X HEOKENRD SNEH, TR, IFEEMEZ R TR IS S O
RETHIENAMONT VS, SHTKAIE, 7 vFEIET v bORET LGRS IR S 7z 3LV R o 54 & g
FIFBIC OV TRFE L 2O THET 5,

[771:] NaF »75, 15 mg/kg%HESD 7 v MMM ARG, I8 RO 2 FRILL 10% gk L < ) Y ili2 T
B L7ze HRBOAMNZ FEEIC TR, ZAM%EDTAICTHIKSE, 5974 YU 2R L, HERUSEA%2EML 72
T2, MRLZ2KEO—#E 7 Va—VEZEL, KREKMMASKRO R 2/E»- L HES @ % i L 7=

[ - Z2] FBBIKEDO NS 7 4 VR HEEARIZBWT, 5T, SREARCYREF RIS, WL v LIFS
HERTHRD 5 VI GARO/NER (34 X0 <20 um) PBRAENLD, ZROOEEITHMIFRE A SN h 572,
Pt Tid, £ OPRABEEERL, B 20D OS2V IZLHERNS L5 KBt ERT oA LN, —K

EDTABURY R 2 £ BIK MMABIRY A CiX, Mo IIEAohadro72 ol h s, FMBIKEOHEEA L
TBI I N/NERIE, BICX2BKGHBTATINICELZ7 vy EFFHRN EEZ 200, ZOBRO—FITIESEPREL TS Z
ERWOHE o

M3RE R EEMIRAEZRIELE—J VO—ER
OB~ k. HE MT. M K
PR i AR R A bERFIERT

[Fx] mEkEaEmRsRAE, KRNIt XOMEETH S, REMIE, FTHEEPICARZABEHOKT & Tz &
U, ZHORBTHRECLZ4XKI I HBOBE -7V Th L. HMTIE, WL OIS EER 3~8 mm O HEBREANAEL,
Wk B WK DY 2 b7z, 72, KMo RS & ORISR A, MM BB X OBBEMEICEKR L7z v osiie 2
5N EEHK 10 mm ~30 X 20 x 20 mm DK I MO NER BB EED S h 7z,

(MR E Hi] K X O % 10% h RS A V=)V CRER, Wik AT 7 4 VYR 2ERL, HESMAB X U0
W 7 o7z BB, FHRHEERICIESANRE, A bEBRAE S L ORI T L &=h o 7.

Ui S] i BALRR 22 IO L, B X OERNCIE, IER MBI L A LR 5N, HIYBOK L S mEo BE M
BB % 455 5 NESHI L O OV PR S S 7z, BN LBA 24 L, AR08 RIREEG SHEEME?S
D SNz MOBWRERRITIEICB VT FEOEEAMBORN - BAERA SN, RNFFEAEHEERD SNz @ERGT
JESMLIZ CD3 B X OFCD20 12 katk, CD204 Wkt RL722& XD, 2 a7 7 — VHEAIVRE S hi.

[£&®] PEOHBEZWIFHME D, ABIZMBREEWHBIRREE ZW L. £ QBT A~v 707 7 — VHkomIRE &tk
HRRERAE D HS B, BRI Bk OMEERIE & I L TR TH Y, E— 7V TRABDBNOHEG L 45,
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Zv MBI BEERSHHA (sucrosedxfil) (CXHHMMEL

ORI HeWh, AR KRG REGOREE SSK. fidE ik, Ol BB NS HEM Ll AR R IR,
(11 /3 N S
AL T3 (Bk) P eRRZERT

[B] EHERSANIE. SRR TS FIZko TSN SR ZHEMBERETH 5, HEMASANCIE. sucrose BAl %
ferumoxytol kA A3H 1 . IR Mg 22 & OMN KM D A 7=, NEZBE UV GRICHHENS, MNRICHDY AT
N5 PUIMZ, sucrose SAITIHEIHES N D 2 EHBHMSN TV B, ZOMOEEMBHNCB T 28800 1%, FRLCHE S h
TV, AIFZETIE. sucrose Al Z SR ZHAMET NV S v PG LB OB & HERE L 2 RIS L2z, %
72, sucrose kAl & IEH T v MG LzBROMMES A 2. R RO K E W ferumoxytol $k# & s BRI IR L 72,
[Ji) SR Z % 28 HIMHREE L72SDHMES v b IZ sucrose $k#l % 20 mg/kg ® i THEFHIR IR 5- L R0 I 1 ERER AL
TP I B O Rk 0 9 BRI MR A 2 i L 720 F 72, MERLIE SDEES » M IZ sucrose 8k7 F 7213 ferumoxytol £k % 20 mg/kg D H
T 14 H B REFIRNPS- U i@ 5- 0B BICFR. WU. BHA OY s BB ) > < 551 o0 95 BEAH AR LAY % S L 72

[ 5] Sucrose $k#l O M $: 5. Cid, 55 4REH A S MIESKk OB, L MRS ~NE Y 7Y YIRFE RNV Y ¥ T —
et Bk PO SR bz, 5% 1 HTIRAMIROBM, $#5#3 H TIEANEZ T ¥ U HO A6 O DR K& O o g5 3%
MASEED HNTzo F 72, sucrose A O KEBE G Tl ferumoxytol kH & WK L7246 IR L O HIE~NOBITHEICH S 2%
ZIEIRDONL Do l2h, BHEEEY ¥ HANOBTHIIR . BE~OBTEIEE > - 720

[#53] Sucrose 8k&I 4% 512 & U | S B OIS C 3 1l % 7R AR 2L A5 A & M, MU AE AR Al & RIS 2B A /R L7ze $ 72,
HHERSANC BT 2R TFREOE NI, AEOSARTRNEE T E 2 6N

P-30 |

NOGY I RICH I HHMBFRARERT —4

O f—pY, ha ERD. A8 BB, BE BEY. Jhk 580, sk ATRY. b B,
A —#1Y, fER EY

VHRRAH R F—F >y — DA A ERE Y IR SE

[HW] HERERLLBYW TH 5 NOGI 7 R & 7T EHRS R ORI b 2 B R RO IEF i IcE T2 L &
HE LT, 7. 26 8EREONOG < 7 X & iAKW E L0 THE T %,

(AR & J5iE] A2 3 N EEREN Y rh B geir X 0 5 S 725 8# O NOG ~ 7 & MEHE % 60 61 2 BRI it U 7zs BhWIE7. 26
B U652 Bk F CHRAAB T U, KM CHERES 2080 2 3 Lt E - MRRZ R L 72, SRIL 72835 - BRI HE Refa o
fls, B - FRICOWT 2 Y 2—8— - AL T BERT 4 7 Pt PLGFAP L UHiIbal Hifk % Fi v 72 S MRk AL 55 Pe s % 2 it
L7200 FRloEMY ¥ RJEIZD W TIEHCD3Pifh & v 2 i ML 2 e ta % J2 i L 72,

[#553] B, 208 IC A IREOEALZ R LLRBSNMIBZEBE, WTFhoBiWd 5t TAEF Lz, sHmEmR
TIRWTNOMBEICE TS M. PR L TEREY V3 @A TN KL . U Y28 RO 84 TV BUZRIRIC &
B HERAEE T H > 720 FREHIRR AL T I IR B S OV 3k ) 3B VT Y Y SERIZIZ & A LD S e ho 72905,

T B NG FRIE ) & 8B Tl —FR OB ) ¥ XA Sz, R OHFRIITIEMIRE LI A S, MEREE D126 8
B THRBBIEAHM L 720 BUENREIY TIEERY Y lisH b hiz,

[iam] YLbE. NOG=w A TidY /% - EMHARICY) ¥ SBROWBIEAA S N7, WTFhoRE - fikicBwTh Bt
EAORBE S ol —T. BBECBEEY ¥ AT BERSY Y SEHRPBESh 2 05, APRICOVTE
O ARBENLELEZ SNz, PRMREOIMIRENMIIBMD THVEMATH ), OB TIIWRARELMHT LI LI
TELPo7z,
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REABTE U7zRccHan :WISTX 5 v MMIHShi-AAREREDRIBBMAAIRRN

Odete sV, A 3", ZW R0, B B, 2B B0, AR B0 R WY, sl 0.
GRIPSINE 'S E S

VRO R A Y 4 — P AU

[#%5t] Wistar Han%2 T v MGEEFBERBICHVWONE L) 12 o TE2D, TOZRMOBEFIKRE, HICEMNHETICBIISH
RBEREOBRII TR, E5RDIF—FOERIRKDONTWS, HELLIF, Wistar Hant 5 v b D 24ERMFFIC
B HRBAREZBEL-0T, #E5ET 5.

(5] g, (B HARERSZEIWEMAIZEN X 0 58 CHEA L7239 ® RecHan:WIST RS v b & 4t v & —CTHEili
L 73 B o X I BE R OV AL B & U C 10 i S BB L72d 0T, EEBMETHIFIC104-110881EL TR Y, ks
B O AHRIIZ G2 & 7= IR TR % 9 B 7-  \ AT L 7.

(iR & B8] B TR O B O A A7 1L, 87% TH o 72 MM E Z NG WS E CBV CTRBBEYE <, FICRE S -
72b O TR ORI (30.8%), BB OME (23.1%), Mg & aMllE (7.7%) THhorz. ThOORBBEE, HROT v
P 2O ABOWEFITBIT BRRELEFP L Tz, FHEBOBERIIOWTHMOT R T — 7 LK 2 &, B ORE(23.1%
x32%) B X OHIMRE (103%%02%) F23%Vw—0T, WEOHMBME (5.1%%1878%) »# kb o7, FFEFTREFAE
LT, WHBEICBWTELDOTHLRIES Th S TRAEPMBEOMRIEN2H] (51%) #D I FFEEKREIZOVTIZ,
FURIE IR e e OB IK, RINE oW, Mk~ a7 7 — Vo8, SHERO N — &7 — BBV S S mEE IR b h,
F344 %5 v P E L TH L0 o7z DEOBEEIE, Wistar HanR 5 v POHRBERLCHET 2 HELRTFT—FTh 5.

HEETEMOHAIC KD AT MEEMEDHHBER

OFR #F1'. B 0. an "m0, B R RS Ui HilE #9Y. B 560,
R

VEVE (K. Y ) EEERESY Yy — REIRAT. Y RSESERED ST 4 vy

[BREHW] A58 30 BEMERITBVT, RAICHBISHIMER LA 7~ MIEMNE QBRI 2 v, b
BEARLIZIZFIBAZ TEM TBIBTE 2 2 G Lz ZOBOUHBIZHOREARER RV =Y Y EREE &EER L)
TEIREI R 2R L7270, TEM OBBIEEAIBISIIEN KR - 72 40, MOBMEEE OB RBEREZ HIIC, iz
WEZEHEL, EHITHAITAICX 2 BERICTEEEZ ML 22882 S BEMRD T 2R L, JtH e TEM TBI%T 5
e ELELOTHET 5.

[Brf - ] AF Y b 2RBLET Y OLBEG 2% /8T RVATVFE K - 1.25% 7V 7 V7 V5 e FiRAEE#I THR
B, A7 MIBMEZHM L. & 1%+ X I 724 01IM Y ¥ BSRER THEE. Quetol 651 BHlg THM L Tk i %
PERL U720 JBBA . A X I Y AKX DM RO 2720, T T35 BO2H 0ROt ERT, 22T B3I Y
BB L OEBILKETHA R Iy 20H%, HERM, T52F -V v M) 7o—2afet, fEfktazilil, B8 L.
TEM : Lokt i o 1 8% Quetol 812 #HlgIC BN CHAME., WMWH 2R L. BB L

[R5 - %53R) B8 BiA R IO A MBE L2 828D, 57 1 VERE RSttt dsE S5z, TEM @ ik &k
ERRPAAITACEBBEEIC L) MO EARRE S, 5o TEM BifRE LT X 0 55 42 8E s
BIARE L o 7z BEHAW R TIRIZFE — B OMBRE . SR O Rtttk 2 iR LoD TEM TR BI% ¢ & 24T 3,
IYLRVDRLF ) LRVETERODT CTHRELZRZ DN ARTFELEZ 5,
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R A =DV VHEFMNE (IMS) ZRVW/-HHEFEOMRE

Ofil 57", f W, A W #n A0, Wk sEY, wIOEEY, R B, md fenY
U HGLERRE (W) AR, Y ML BRI () SEWEIERET

) RHRMET SHARNEEEE u— T Y s =Y s YR Y S —

A A=Y v ZERGHE (IMS) &, BESHEZ e CHER N L CllE S h 725 F O E 2Rl & LTS3 25
MTHY, BIFEMECBNTEEWOERD 5\ IZHME A H = X A B R HHEN S FEBENOIBH PR EhTw S, &
&4 1%, ABHEZHCCEBMOFEWREIC L ) ER SN M4 OMBRENE L RS WEORAE L OBBRZEBGEL 20 THET
5. 6~10HEOHEDSD T v MIF VY I<A Yy, TIFFurErhEniks L, SMERARZHEERMLE: Chot
JEE5~10um THABmLTHYL, <MY v 7R (£ 4+ ALuiBh#D) 2 UM L-NEMWRBI AT MY ¥ e 2d TV
O AR L 7., Sh S OWRIZH L TiMScope (BEHBIERT) % M OBBBIS &L TR 217w, REUEORE % %
BilL7z, ZORE, ©U =242 v CEFREICOHHE— 2 RSN, ¥ 7 FVBEIARRAmICHmLL:. 734450
UTIENB L OB REIBLY T YIRERE R R T Ak~ 2 0T 7 — VORMEAA SR, WERIC—H L TRE KOS
M= 2H/Y 7 F VTS, DLEORR L D, IMSEM AR OFME 2 = X AHICHH © & 2 Wikt R S hrz,

FDA SENDA®DOX&—/N/O2 A b H10i35~NEFDA SEND—
Ol #3 N B—"0 gk =00 T DL gl UL mE B el BEY, i KV
V) A F 0 —F L v F oS A EIGE, Y AR Y O R

2016412 H X v, KREFDAZSDTM (Study Data Tabulation Model) % FIH L7 R RBR OB TG - FE 2 AR E0ICEG
T 5. IEMRICBIT 2 RETF— 7 DEFILTH 5 SEND (Standard for Exchange of Nonclinical Data) & RIFICHEBILE N S,
AL, EBLZR3 LT BETIZBEC60% U EOBRREPHTSDTM2FH S Twab, 74, SEND LUSDTMIZ
MRS (CT: Controlled Terminology) O~ v ¥ ¥ L ETH Y, ZOHTHHRAHEEIRE ZRPEO—2 L Lo T
%o WS, BAIIEOPORBIIBOTFDANDSEND ¥ — %t v M ORMEZRBE L., ZORBRI O BE 2 EREHL LA
T&72o TADPHVIFB:E, SEND 7 — % £ Tdh 5 TranSEND™ 2 v, 47— H 2 0WIdEHRGio+ ) Y FHVEF
7 — % Z 84 L. &3 D SEND Implementation Guide version 3.0 C#E#L L 72SEND 7 — %t v M &K L72o FOME., £
W7 — % LEWE T — 5 OBGHMERTER. FETREASHAS I E oz FORHEN IO W CIHERAGEORE D 5%
ENTVED, GHOSEND F— ¥ ERICBIF 2% o8y u IR MCHRA L ILEREL R 5,
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7V MFRICEH T ADENBRBESEICHT IMTBITCIC K ZWHDREZDIERAAHZX
LD

OFH ', Young-Man Cho'\ #H RV Ak #i—" 8l WEY bk FE B RN AT
MR NN PSS S 2T N S RIS TS N U RAS  TE R

[#%%5t - HBY] 4-methylthio-3-butenyl isothiocyanate (MTBITC) 135AA MR RAMEFSINTE D, FHHEITB W TZOR)
BAREEINTWVS, SHFEA41E MTBITC @5 v MFEIZHF 5 diethylnitrosoamine (DEN) @ {ZFEVEH O PRy 5%
W9 5720, gpt delta 7 v PEAVTUR— Y —BIETERBNIE IR L7 £72. 7 v MNFMR RLNB2 & e MEEHITE
HepG2 % Ji\ T MTBITC ONFHIRBIZB I 21EH X A = X 2120 THGT 2 FE L 72,

[ & T 65BEDHED F344 gpt delta 7 v T DEN (100 mg/kg BW.) DIEFNIS % %M. £ 7 DEN 5 0—HEM
X ) .MTBITC % 80 ppm D& TH MRS 2 LML 720 $H5R TRICHFIEZ B Lin vivo ZRFEWRGE LTLR—
7 — G T AR 2 ML 72. $72. RLNB2 #ifd. HepG2 Mifgizxt L. MTBITC (0-10 ¢ M) #MBLL., BIET - & ¥o8
7 SEBURAT &2 FE R L 72,

[%5 %] gpt mutation assay DFEH:. MTBITC + DEN $5-# X DEN Bz 58t L g L, ARICERHEENRD Lz, T2
RLNB2 2. HepG2 MIMZIZH VT Nrf2 & ¥ 7827 OGN KO Nrf2 T ii8E T O R BB mAwR S h iz,

(i) VR— —@E AR O E L Y. DEN OBE#HEIEM O MTBITC 2 X 28R MRS Wz F72in vitro
HEEORER L D, ZOMEA A H = X A9V TIE Nrf2-KEAPL $&E0 B 5 25RE S ho iz,

XEER) Yy FO—LETFINTIA (TSODYIR) ICBITBHEBENREXH=XLD
Ofidk B B 7¥o RO ART. W IEH. I R BOR. E R
KWK Kb DEoEmgert 5 Famaey

7V a— v PIEIEIF2% (NASH: nonalcoholic steatohepatitis) &, ARV v 7 ¥ ¥ Fa—2ADFIcBIr 2 RKJME &
. IR OFRERME R Y S EHBWASNLRoTWD, S, XFKY v 7YY FU—AEFNVT T ATH5STSOD
RTAB LW TS % TSNOY 7 A2 2 H\WTNASHIZE T B FHEREX A = X 2OV THRE 2175720 TSODY 7 AT
. 127 HisB X147 Hill & b2, FROMMALIZ B 722 o 7285 A~ ORI LA . IHRMREE R /N ER A~ D %
SEMRLE 2 o N NASHICHED, L 72 8Kl 4S8 7z, TSOD =% v 2 TONFMEET AERIE, 125 HETLLH (61%).
145 HET1361 (81%). MDA TSNO~ 7 XA CTld12+ A<1H (20%) THo7zo QSTAR-Elite LC-MS/MS K U Ingenuity
pathway f##T 2 W 125 Ao IENEE FONMEED 7 a 7 4+ — LN % 47 - 72 & T A, glutathione S-transferase, pi 1
(GSTP1) % acyl-CoA oxidase 1 (ACOX1) D F B LEH-2# o &N, Upstream regulators D f#Hf Tid. Insulin signaling.
catenin beta 1. transcription factor 7-like 2 (TCF7L2) % leptin receptor B DIGALA R E /2o TSOD Y7 2 Tld, & b
NASHE: DM ZELZ2 TR E LTELBOFEE O A ED S, GSTP1. ACOX1 D F Bl -5 % insulin signaling. catenin
beta 1. TCF7L2%°leptin receptor #H Dt b % EASNASHIZ BT 2 FFEHFAIC S L T 5 WEkMEAVRIE S h iz,
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CD44/ v 97 bR A LR BIERHAMRBIC 51 B FRIBBORE DR

O 7" sk B3V, RC AT B R, R BT, 650 e
VRBRE KEFBEREERIER PR, Y BRI DRI JRIRDR RN A TR

[#E] L. CD44 antigen splicing variant isoform (CD44v) 25t bFRINE OB AL~ — 5 — 12K Y 5 2 W eEtEAR
Ehize 4Nl BABIFFEASACEIT S CDUy OREZFEHT 5720 CDM4 ) v 7 7Y &+ (CD44-/-) RUEAEE (CD44+/+)
< X% HWwCin vivo ZERREAMRBEZ TV, BISARES X OHEE OOV TRE L7z,

(5] 6tk CD44-/- RIS CD44+/+= 7 A (£FE2508) IZIFFASA#%FH#] @ diethylnitrosamine (10 mg/kg b.w.) @411
BiER 5% 17\, — 1% 500ppm @ phenobarbital i k$ 5-Z Bii L. 18 R OS2 B ICEW %2 B L. 7w ERRRA N #T %2
1otz 72, 18EDOIFHLKEED QSTAR Elite LC-MS/MS K FIngenuity Pathway f##TiZ & % 72 7 %+ — AT 2 47 - 726
[#5R] 18 TIXCD44-/-= 7 A DM fEHRE UFMRYEMILE) OREMBACDU+/+ 7 A LB LARICHRI LT
720 523H T ORI & O IIES O Fs LR IZ, CD4M4-/-= 7 A TRZNZEN25%. 25%. CD44+/ +~ 7 A TIEZFhZFh
175%. 60% TCD44-/-% 7 A TRWINH A BITHP LTz (p&lt;0.05) o CD44-/-= 7 2Tl FFHIBLHE <o 4 BF IG5 o 5
ERMBOLEBICRP LT, 1IBBTOT 2T+ — AN Tld. BIEA b L AREROEAY. $12 catalase LU CYP2C54 D
BHEAPR SN,

[#f5] BB AMERERI BT CDA-/-= 7 A TR O F A3 R O S A BB AA I, CDU DI Y A DS
BALKHRZRTTHDEZZ bR

v hthioacetamideiZ5IC & YDNAX FILLERIRTHFIEHZ2ZIDI Oy N 7EEL
i) EILEES FTmem 70D RFiFIETEM R EICEH 1T B RIS

O&LE S22, JUF B2, BRI T, S| s, &a &

DR TR MRPSREERIEE. Y RN A RIS RER

[FRRECHR] CpGTA T ¥ FOMPFR XA FMUIZEBILE V2 35 14 v 7 Rl FRBFIEEBE ORI, A DHELTIC
EELHEHERTLEEZOND, AIETE. BFRPABBEOUH 2 SHET20T2HOMCTHILEZHNELTT Y
FEHWTUTOEBREET -7

[J7i] S v b iZthioacetamide (TAA) %28 H. 400 ppm D& TR G L. B 572 F#8 % v TCpG island
microarray T % EMi L TH A F VALBIZ T2 W E L72o KW T, real-time RT-PCRIEIC X W BBLO T H#l# %2R L-8ET
122 &, methylation-specific PCR #: } U’ pyrosequencing #:12 & % XA F IWVALDBGLE Z 1T o 720 AT O H., G getan] 5k 7 75
T 2RI, BAEANOEGERET 2720, v MRS AEREBRENCHE > THRA RRVPAWEIC L 2 BPAMRIEI L -
TR O NIV Z T ORIEGEIT K B FBIBE) &2 #E L7z,

(R R OELR] TAAO2BHMESICE Y, I ba Yy FY TENTATPERBEEOLKICHD 2 Tmem700 70 € — 5 —
TR BT 2 2 F VAL L RGN RBROBD 2 BT, SO, BEAWEEGICL > THEE S ML RIFMBREC—
#H LT, TMEM70 % O°ATP synthase complex V beta subunit (ATPB) ZFBEEREZBIE L TH Y, BUEAIEHEIZ L b 5
DOEBBIM U7z ZOBRMEEE —3 L TSRS T CTd 5 glucose transporter 1 & glucose-6-phosphate dehydrogenase
(G6PD) OFEIHBMARD Shize RPDOEDAMMEOKER S A IFEEYERZ T TMEM70 & ATPBIZFEIUK F. G6PD
WHEBHMEZR L7, LX), TMEM701ERPABFICHEIT 2 BILH Y VBRI SR R~ORBM LG5 587 45
PBETCTH B WEEHEAVRIR S iz,
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=EERIRET Y PZRAVEZEREFEDSPATTIICES TS MFEEES KU Fp22phox R
B ORER

WH OB, A SEERD, ms CRED. AN B2, kB sR» #I R, K Ik, we
VOBURUE TR - BREEEL, YRR - B - EAIREE, Y SREI 7 -7 - 74 (B

(Bi] B s v 7 vy v ) ¥ (EMIQ) RUOS7 R Y =¥ (APO) oIt PlRE. FFEEEA M L 2 NADPH oxidase (NOX)
BRI B AIRENDEE %, BIRNISRHGHE T CRERINOEE L R TWREEZRS L7225 v 2 O H 2 LIS~ 7
V& I TRRET L7z,

[FrEbE D] BB RAAETVILE S v MCRRSE %2 5 2, TREEHESIYE & L T malachite green (MG) % JAH
5 L7 EMIQ % #oKk#xS- L, D720 NOX HEA] APO Z i3 28 b ik 720 i @R K W alkaline phosphatase
(ALP) #Zll5€ L. WK glutathione S-transferase placental form (GST-P). adipophilin. p22phox. p47phox. NOX4. Ki-
67. active caspase-3 DFEI & SIEHRR ATz,

(2] =REEEEcidga L 27 a—v, hEIRE RO ALP OB E B S hze MGEECIIEIRIFSRE Ic i LB L
A5 0=V EALP A4 L. EMIQ & O #E Tl & 5 X2 0 EH A M & hrze PHEIRIIICO W TH EMIQIC & 2%
TEAA SNz APODHHHPEG T L D B ASAIRE IR CTH 5 GST-P btk (adipophilin BaYE) BBl 1A & 412 NOX #E
1% 5 F- p22phox K OSHINE RGP A5 AN 2 7% L7zo EMIQBEANC & 0 IR D 78 b — ¥ 2238 L 72,

[#iGw] AGRBRGME T Tk, EMIQIZ T v + O mIRMIEZ #IH L. APOIZIFIRIC S 2L A b L 2542 p22phox D EE IR I
L THIAAREZIH T 22 R T EBW O L R o7,

FREPAMEIR b7 I-IVORAERFRBEICH T 5 MRETERREF DR
Ofidk M=, BAL M. B . LR GUB. KR BA. NI AT WM B
5137 53 5 P R ET 9

[Bi] AN ET, WRESPAWELZ b5 T— (ES) DZHRZERFIIIFRI DNA M IADTBE I A THIKL A A
H5THILEWRELTEL. AHETIE. ESOMMBBAMEIEICHFS TE20T A A= XL EWSLNTT S0, gpt delta~
A ZMOTESHERS L, RERFTICE S B E T O RMEMZAL 2 0 Lz,

[J58:] 63Es MY B6CIF, 3 gpt delta~ 7 X 350L% &S IEICE L. ES % 100 X i3 300 mg/kg O T2 2 Him ik
085 L. #85.%1, 2, 3. 5. 7TROT4 HICHFIEZ SR L . WA M. ESHRN DNA M, PCNA K U Caspase 3
R, SRR RS E F O BIE T RBIL NV 74 5 N2 ps3 & PP2A O Y Y ALIREZMRE L7,

[H5] 300 mg/kg 5 Tld. #%5.%1 HHICESHRIDNA IR R AMEEZR L. p53 D serls LU3920D ) ¥ H bE HAS
Wiml7z. 2HHIZE. AEROMEDIFHIRO 7 R+ — 2 2§ & 312 caspase 3EEMEMIE ORI & PP2A @ tyr307 DV ~ [#1{b 8
F oMM #ED bizo 3HEIZIE, AHRIBICH T 2 OB ZITHEITRD S, PCNA Rtk R s K OSHHT ) 15 3 i X 1
(Cena2. Cenbl BT Cenel) OFEAZTRBL XU M AMEZE/R L. 7HHUK:, SEMEFNELEEO ST, MHHEI
ERRHEOAE S LANRD bRl —T. 100 mg/kg#k5-Tld. #5#1HHZ2 S DNAMMEOBRIZRAD bhid
DD, FFHARRF AL S OV HMILE NI B 7 O ZARIEFD Sl b o 7o

[Z%] 100 mg/kg# 5 TRHMBO TR b — 3 AR THIBHEHOVTNLRD SN o7 2 25, ES OMBaBEfiG T &
pI3EANLZZT A=Y ARBOERALICHM L THEL S Z LAVRBR I N, F72. FREHNIEED 5172 PP2A DY Y BIEIX.
MR AL D Y 7 F MEEILE ST DEE 2 bz,
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CYP2E1/ v o777 b= A%RAW=1,2-2 /00703 O MRS FRE
OWW BT, KW IE#, RS AET. BRI JERI. BB, KT OIE#. 89 I
KB VERSY: PERRIGERE o FaaLey

[H Y] M CYP2EL R E R~ A (CYP2EL) % v C Pk B X R HTRER ORI B4R (CYP2EL™") &b L.
1,2-DCP DF#H kB X 2 DE Iz oW THRET L 72,

[Br#r& )] CYP2E1” & CYP2E1"* 21 ZhiZ1,2-DCP 0, 250, 500 mg/kg BW. DR THE5 M., 48HEHRS 217w, %
BER T H#EAREERL 2. €512, CYP2E1 & CYP2E1"*121,2-DCP 0, 500 mg/kg B.W. D JH & Tl § &5 L. 48
BHMBRE AT 720

[ %] 1.2-DCP 438 AR 5-EERIC B W T CYP2E17"500 mg/kg BW. 3% 5B TIZ A TLA @ L, Ad3Erui: o
NS A SN DI L. CYP2EL TRV b AR SN AD o 72e WHEEEE i LT, CYP2E1" & CYP2E1* BUJ @ 250
mg/kg BW. $5.8 T, GST-TIORBE T A SN7z. F72250 mg/kg BW. $ 58D 1,2-DCP#5-# 1B, CYP2BIO,
4A10, 4A14 O X Y B R RBHMATCYP2EL TA b7z, 1,2-DCP BB 5 0% B Tid. CYP2E1”" & CYP2E1" "B T/ IV
FFF Y ORBERBLHHA SN, CYP OFHUL 4HM SRS L ORIy -V 2R L7,

[#5aw] CYP2E1"" & CYP2E1 THRMRMMEORMIR LD L2, CYPIC X ZCHIEW AR % 2 W HEVEAVRIB S Nz,
¥ 72, CYP2E1"" TA 5N 72 1,2DCP #4512 X 2 e #H: 13 CYP2EL " TldA b e h 722 &40 5. CYP2ELIZ & 5 1,2-DCP
OR#AT~ 7 2O HEEDOFRICHFG LT H I LATRB I NI,

A2 VEEEDHEEF3445 Y MIBITHRDAML

OB #f. Bt IR IEE, RE ASEF W B BJF B AF HSECBE T L NP HERER.
fim i ek
RIRHISERFRFBEEAETERE S B

Dammar resin is a natural food additive used as stabilizer, glazing agent, and clouding agent in many foods and drinks.
The purpose of the present study was to evaluate the carcinogenicity of dammar resin in a two-year rat carcinogenicity
study. Groups of 50 F344 rats of each sex were fed diet supplemented with dammar resin at doses of 0, 0.03, 0.5% and
2% for 104 weeks. Survival rate of the male 2% group was significantly decreased compared to the concurrent control
group. Bleeding tendency evidenced by multi-organ hemorrhage was the major causes for the death in the 2% male group.
Histopathologically, incidences of hepatocellular adenomas and carcinomas were significantly increased in the male 2%
group. No significant difference was observed in the male 0.03% or 0.5% groups compared with the control. In females,
there was no significant difference in the incidence of liver tumors in the dammar resin supplemented groups compared
to the control. Various tumors were seen in organs and tissues other than the liver in both males and females; however,
these were within the scope of background data reported in previous F344 rat studies and were considered to be naturally
occurring lesions unrelated to dammar resin administration. Therefore, the results of the present study demonstrated that

dammar resin is carcinogenic for the liver in male rats.
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FAT7EMT7IRERTY FFEZEICETEEFERFEMHC 75 Rl HIHAROFFHE
OFH s, e ®RE, RVEY AVvAy, KVF7 FLZH Y5, N £, ILFE LE
N E S NN

Hiat - BY] EWHIFREO A L HEIEICIE, 5 - BB S & h % Damage associated molecular patterns
(DAMPs) &, ZDOZEMAETH5MHC class II % Toll-like receptors (TLRs) ZSEELFHEZHEHILEZZONTWE. %7
;7 3IF (TAA) FEIy MFREETFVEHCT, (CFPWEICL VD FRSINZIFRERFO—mEH LN THHMT,
NS ORI O BYE % T L7z

DB - 3R] (1) Z2EFREE TV : 7HEEF344H S v FICTAA (300 mg/kg BW) Z HEIERENSE S L, %58 10 B R 2
57HF CTRIFMICERM L7z, (2) KEHRGIFEEETV : 7HEF3448S v MIZTAA (100 mg/kg BW) 23 HRMBETI~3
BRI - L, ZhZhofes %2 BN L7z,

R (D) AREOHOFIRFIRTLH A S8 FEBEE, 3H TRIEMBRENIASH, SHUREMELA. ASTE ALTIZ1H
THEfliZzR L7z, MHC class I3 H2 % & DAMPs T& % High mobility group box (HMGB) -1, -2, S-100 A4iX2H T,
TLRAWE3HTHRAE Loz, (2) THEREIZ X ) /NEOHFULEHIRE P 5908 2 0% 5 IR E 03 A S 7z2s, 2 & 3o )X
B 54 TR & 3B L 72, ASTEALTO ERHIZ1MESOATER L. Zhic—3% LMHC class I, TLR+4,
S-100 A4 ® 1 ¥ 5K R D S BLA 8N L 72

[#a#] O B OFEIC—3 L CDAMPs A8 L, MHCZ 5 X IRHMIE L TLRAM ER L2225, REOHERE
ICDAMPs SN+ L LTl B LARBEN. (2) TAAOREHRGICEY, BESRRT LI LB 5%
DAMPs DRI L XV & KIEDOIMHIH T-L O LR 2 S SIFNMTATETH 5.

=&l - AL AFO-—-)IiaE =88 L 7/=SHRSP5/Dmcr, SD5 v b, Wistar-Kyoto< v
FONASHEFIVE LTORiES & U2 B RIEHRHEFAFH

OX¥ #iT. Pl 3, WA B, W B Hdh e

HD= S () AISEATE  2atbRrsen

(st HmW] &IEG - @2 VA5 e—n (HFC) filk % 8 M L 72 SHRSPS/Dmer  (BiAH By 5w UE EARFENE T v b
DOHFRAE) THEEORMEILZ G NASHARDKE L SN TBY, HFCHE ZHM L72SD 5 v + B X FWistar-Kyoto 7 »
b (WKY/Izm) THAEOHREHH 5. 4, SHRSP5/Dmcer, SD, WKY/Izm D& Z#HED T v MCHFCHR 2L, ik
FUFRHTIC X D 28 O AR IR A S T L .

(B & J:] 638k HEYE SHRSP5/Dmer, SD 5 v b3 X O"WKY/Izm %2 SHRSPHIfilk: (SPi#) 721X HFC ik < 8H M
fEL, WE, EHERE, WEONE, MKFAHBE, MR LM, FE % & T4 B e o SRR S 1A & 9l L 7-.
[ & 422 Bl L7242 T o0 HEC RG5O B T NASH B o o b PERRIZE Y, #AE L, SEMilLiRm, Bleo
GFEEVEMEDS D Nz, Mok, RIHEHEREOBME X 04, PR ERROEMITE, KBROKHE, Wikk=
ra7 7 —=Y0ORME HFCHMIENT 2L %42 5N2L RO RO LN, RKEMTHEREZROO e, o7 &
72 SHRSP5/Dmcr TO &, KWK THEBOBEGERA~Y I O 7 7 — YV DRHEB L OBMEIL, DT OMBMEDZEN: - BI85, S
JECEHNT 2 EEZO5NBEAPBESRL. D EOMENDS, £TORMOHFCHFHRMEMECNASHEHREZZIZI LD LTS
HFC il R K o % o %4k, SHRSP5/Dmcr Tid NASH #IHZE AN BT RKROZELI LT Tnb I el LN L ko /.
S By ORGP N ERY & BREMARE O BV D SR EF IV OWRBIZOVWT O EREZMR 5.
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Subcutaneous and Orthotopic Patient-derived Human Hepatocellular
Carcinoma Xenograft Models for Pharmacodynamic Efficacy Assessment of
Sorafenib

OChun-Min Liu", Shih-Ta Chen"”, Mai-Wei Lin", Dian-Kun Li”, Hsiang-Wen Tseng"

UIndustrial Technology Research Institute (ITRI), Taiwan, ?Buddhist Tzu Chi General Hospital, Taiwan

The development of oncology drug needs a lot of money and manpower from preclinical study to approach. To resolve
this “Valley of Death”, a reliable and predictable animal model to evaluate the pharmacodynamic effects of new candidate
is needed. There has been a recent increase in the use of patient-derived tumor tissue (PDTT) xenografts engrafted into
immune-compromised mice for preclinical modeling. The PDTT xenograft tumor models retained histology, genome and
biology similarities compared with their donors, and could be used as a more accurate screening tool and evaluate key
markers of responses to novel drugs. We minced primary human hepatocellular carcinoma (HCC) tissues, mixed them with
matrigel, and injected subcutaneously into immunodeficient mice. One primary tissue from a 59-years-old male patient
grown and allowed a subcutaneous or orthotopic passage in the second mouse after serial transplantation and also showed
similar histologic presentation to original donor tumor. Comparative analysis by gene chips also showed genomic similarity
in different passaged tumors. The primary HCC xenograft of subcutaneous and orthotopic models were used to evaluate the
pharmacodynamic effects of sorafenib. Our results demonstrated that sorafenib inhibited 59.4% tumor growth and reduced
52.6% secretion of human alpha-fetoprotein (h-AFP) in subcutaneous model. In addition, sorafenib also reduced 83.3%
secretion of h-AFP and prolonged the survival of orthotopic HCC mice. We successfully established a new HCC xenograft
tissue line from PDTT and can be used to evaluate the new anti-HCC candidates and applied to achieve individualized
chemo-drugs by preclinically assessing.

Genotoxicity Assessment on Perillaldehyde, a Flavoring Agent
Ok #%”. Cheryl Hobbs", Robert Maronpot"”
DV HAFRTES, Y ZXBET7 - 27 - 74 (). ¥ Integrated Laboratory Systems, Inc.. ¥ Maronpot Consulting LLC

Perillaldehyde, a natural monoterpenoid with an aldehyde group, is a flavoring ingredient found most abundantly in
the perennial herb perilla. It has a long history of use to add spiciness to salad dressing, sauce and pickled vegetables.
Perillaldehyde is designated by the Minister of Health, Labour and Welfare in Japan as unlikely to harm human health,
and is affirmed as “generally recognized as safe” by the U.S. Flavor and Extract Manufacture Association. A genotoxicity
battery was conducted for its world-wide application and consisted of the following GLP studies: a bacterial reverse
mutation assay (Ames assay), an in vitro micronucleus assay in human lymphocytes, an HPRT assay in mouse lymphoma
cells, and a comet/micronucleus assay in Wistar Han rats. Perillaldehyde induced mutation in Salmonella typhimurium
strain TA98 in the absence of metabolic activation. Previously conducted TA98 assays were negative. The comet assay
was negative for duodenum and positive in liver only at a hepatotoxic dose of perillaldehyde. All other genotoxicity assays

were negative. It is concluded that perillaldehyde is not of concern to human health at current exposure levels.
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RRAEEH KOHBHICH T BPhenobarbital BED RBMADRENIEE

O ke, 4% a3e, OhE . IeH & b B S sl R se—, R FEadk, R B,
JEH ZH)
(=) R RRIRBFTERT

(5% - HW] 54, NS X OWE O BB T 2 (bW EBEE S TS RIZTTREEIOVWTREZHLIFE ST
%o NI 2REVZHMT 2 HITEMES N 2 B RETIE, S RBclEALIE B X OERBURICD W T O %17
bhad, THhUBRICOWTEREENIRSG 2T by —REERBORNRBL»ZRTE 7Y 3k v, 72, %l
HHRBO FLBEY B L O — Btk R o 90 H B A 5- 3t RR O B ) o B TR E R 5 0B L LCHks 521t
WKEPALNEZ LR LIZLIEREBTAMETH 2, Lo THEWZA LTS ShbEwEsy, REwomkEsk, &
MBI AT 2 &9 RERET, —MHERRE R 2BV RBT 209 ERET2HEIBOTEETH 2, ZOWKD
BB L LT, b WEoFENRBOERNE X A= X525 BEYABWHRITEH L, BRBEBOREWICOWTHRE
ZFERL 72

[J78:] SPF#MME Wistar Hannover 5 v + % 128 KB L, HH12H (GD 12) » 5 BEMoE#21H (PND 21) ¥,

RFE 72 W R 3% #3854 © B % Phenobarbital & 0, 40, 80mg/kg/day @ H & CTREEIW I E S RHIR O S Lz, JWEWIX
PND 0, 11, 21, 70i2#M L, HIEEEMABBERWE L PO L L72RRZIT R o 72,

[#E5] 80 mg/kg/day B D REByH 6 B 4B CHe 5- W % 8 U CHE & EOMRIEIRDHER Sz 3SEITIRIREMOT LI D -
72729, 1% GD 2LISFHFEWH L& 25, AFRESHES NIz, 5526812V TIE, GD 19X W ikEx fro72L 2 A

EERSRPBIESNIzOTPND 1 & D52 L7z, 5 HORHYWTIX, PND 0& 11I2BWT, FIEOMH =R OB
2D S, BE, HIREDRHBROPBE IO OVWTHEEPTH 5,

LEAZ v b DEEWMEARE DR EERE
Ofkite 22", wis ft. » &N
VORI VgL v 7 —. P KR

[B] Long-Evans Agouti (LEA) 5 v MIIEMG2BBRKE T NVEMTH Y, XMEHRENT L o THRHIWET 5,
BERIRIAE D PWIRE 2 Z 2 2 & & HIOIRIK O EARE S ORE B L & BAI BRI % i L 72,

DR R O] 10~12 8RO HEMELEA 5 v F SIEOBEBIZO W TRIHRZNREEZ, Z05 b, 6ILOE R EIERLE
Wit U720

[ 3] HBAR AR T ORI DA SN WEBIZBWT, REOMILDE X MR A S iz, EHRECIEES
WL OB OFEED R Sz, FHMICITEREFHEFNOMISILALORB AN, —HOKETIEZI M2
YU TBAL, HE/MEARORRE R R E T 52 - BIE S HIROMAED B Shizds, 20k RBpEd%l, &tLs, B
MR M O FFMEC X 2 MIBOBRE S B Sz, HEMRZENRECKEDOZEN (RO BASNIKET
=27 07 7 — Y EAROMBBRE R MMM OB A 25380 S iz,

[£52] AEFVEYTREEOMPHEL LTRBONEMROREZRET 2280 A LNz, MAT, BHMMLOZEN - 3
BT Th L PHBH ORI L > T, MRSBHET LI LICLY, BESEHT L 0 LHERINL,
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BR{LMDNAKBZ5 |1 S EZTBERDVPAMHEICLDBETFRAER
OB sigs, fidk M. BAU M. AR &A. BUR @ NI AT M R
AR AR

[B] SRBAFRERE Y YL (KBrOy) HFICT75 Y b4 ¥ (NFT) MU b BILWDNABE 25| 2R THFRT S
BETERARZ P2 ERE L, 22T ZO2/2HBLHE OGN T TH 2 Nri2 2 R EXRESEL (Vf27) gpt delta
<Y ZHE LT, B DNAHE L # R SN2 BIETRAER L ORI O W TRE L 72,

(B & 5] 6~7BEDHEYE C57BL/6 R Nrf2”™ gpt delta< 7 A B U Z DU AR (N#f2™*) gpt delta< ™7 212, KBrO; 1500
ppm DAL L BIENFT 2500 ppm DR S % 13 BT - 720 PG5 THEIMDNA o gpt B U Spi ZRMAHE (MF)
BRI EFDERARY 5 NFEN. BIRDNA # @ 8hydroxydeoxyguanosine (8-OHdAG) D ERMAN #4T7 o720 F72. Nrf2 T
W T (Ngol. Hmoxl. Txnrdl. Gele) DFEBL XWIZDOWT BT L,

[##] KBrO, @512 Y. Nrf2"" RUSNr 27128 W T, 8-OHAG BASZ N2 BB IZ I LT 2.1 1% e O 3.3 1%, gpt MF %327
R4S L., MhbEEFE LB TH 572 FAERIINFTOHREIZE Y, gpt ME SN2 O Nef2 \2BWTHEICH
ML, ZOMMIRIZZNZRNEEICH L T23E R O35METhH o720 720 N2 D OHEBICB VTS Ngol DA
RRBIBIN % BBOT2A5, Nrf2” TIEBINEER0 S F, RHEBEE &0 N2V I L CH RIS 2 R L7z,

[Z%] W4T O4BBES TR N2 CBWTKBrO; %5125 ). ZORBMNERTH 5 REERENA27IZHLT
A RN A R L7225, NFTHREICEZERARY b5 A0EMERD bNkd ol 5%, 13 BB 5 RERICBIT 5 Spi0
MF D3R Je O gpt BT Spi ZEFRARITBIF B2ERANRY + 5 AEN 247, BRALWDNA S & 85T 2RRER L o BEMIZS
WTEETHTETH Do

4-700-2-=ZhA7Z2) OROBEICKDIDABREEREBRD T Y N THONI-1EHTIE
Omifs . Ml Wi, R EE. AW 55 M R BB WA
SIS ER LA HANA + T v A ey 5 —

[BLwic] 4-7vv2-=1ra7=Y >~ (PCONA) FHFHHMWLHBERE LTHHSNTWS, 4, Ty b2HWzR
O 512 X B2 BAEERBTA SNZBEEE (CPN) 122WT, FOHRRERFETH 5 13HEMRBRTHED b EHIRE
LTS B,

(A - Hik] F3445 v b2, PABFERBCIEMEMES 5008, (6:H%) THEIZ0. 280, 1400 % U87000 ppm. M i%
160, 800 K T¥4000 ppm DOFEEE T 104 MR 5 Lze F 72, 13 MM o RS ikBi. MEES 1008 B (6:8%) 2R L0,
640, 1600, 4000, 7000 5710000 ppm TR S %17 5 720

(55 ] A BEERBR TR D AR A SN 5720 CPNIZHED 1400 ppm BLE, MED 800 ppm DL EOBETHRARMA WL
REOHMMAADON, HEX D BMEICHADN, 7. CPNITHRET 2 BFMMZE & LT, SRS OFABAHE T
7000 ppm H CEFFLE E BEICA S, METIE4000 ppm B TRAE L BEFICA LN, SEHEA M TIIMEL Y IR TR
oMz, T, BHhORE P RIEROFARIMIE. Ko 1400 ppm LA EORE & D 4000 ppm OFFICA SN, HETIEHEL D
LEARTRED N —H B aEREN MR A SN2 F 72 130 O E RS T M PRI ORI OB & |
N AR e A NF (A

[F 2] BABAERBETIICPNAMETERLS A5z, BRIE, MBOBE L BaaILEPRBEDSEIEL LN, (KR
BRI ORI L 5GLPRBTH %)
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FEfEHLEDNdb/dbY I RICE T B BRAREICRIFTE

OBE . MiA WAL X/E k. 9 B AR A T T B8 BT BIE Wi
W ez, @A WAET. A WE B R B e

HAZ: 8 S iRk 2 DR ATRIERT e 2 EOF ST

[T - HIY] BATOERN 2B REEF NV ThH B db/db I AL T F V2B KE a— FT 5 db#EFICERE DL, HA
BN X B EEOMN & IR, BL T Y ROEA YR VIEE Vo 2RRE Z R T db/db Y R 8HEEAS T VT
I VR E N, 168k 5 IR ICEIRO MK, WHEMARENIE X Y R S RREOER, 24 v F 7 A ILEOHMN
FEDHOSN, MY ZNSDOEMIMET LI LRSS TVE, ZORMIZL FOBRBEEE KB EEML, HA
T 2R IRBEHE T TV EW & LRSI ORTWa, G, REFIVEIWICEIT 2 BIRZE IO W TRl 2 w3
Sl % FEh L 720

(B - 58] db/m~w R, FEfH %217 ->72db/m~w X, db/db~v A ROR B %47 > 72db/db~w 2 %19, 24, 35
BO42 8RR L, B OMRL % SCF B TRILE L7z SRR BEMEEIVEHITICIZ HE, PAS, PAMK ST Y v AL v Mg
BEARZ H /o 78BSl & i L 7=

[ 5 - Z28] db/db~ 7 2 RO Bl 24T 5 72db/db = 7 2B W T 1938 SR FMKDIEKR, A2 v 2 IE0HM
BORMENRD HNTze SN OBEREIIHERHMHICE DB L/, F72, KM 121X Armanni Ebstein lesion & LTI
SNAMMBENNDZ ) =4 Y OWLEZTTERL, BROZ Y a—47 VikEXONN» L 8D bN205, 2 OREIZ N ERHH
DHBEZ T ol REFNIY AT, FEHHICL 28O ZOMBER & %22 EARE SN,

Zv FBERERESOS FEMFHRLEICRT 3 REHBEEEIL. BFEO—FEH?
O TEIE-¢ SNN T3 ZURNNIIE Qi N AN T AN 1S
VKBRS R TR, YRR R, Y ) R R Al 5 —

[Hi] 5 v FoBFEEEIZE. L UIRREEO S, EEE & W U758 B, TSI Y 3A £ W7 IR0 %
FEBFLHW LGB L B S5, 22T RIFZETIETHED X O M3 0 751 4P B2 1 5 512
FTHILICEY, FHPEHEIEFHO—-SHTHLILERRTHIIEXHBE L,

(b & D] BRI R OLERPAWEIC L VFER LT v MBI, BRBIEOS v VEFEERTT v MRAE13SHD
BEE W,

[ 3] SRIEREI ERI2EE & 20 S NEBNC B VT, WD B2 RSP IR ARG E 25300 S, A 13
JAPHORAEREAF LWL TV hRd oz, BEIE. RAERLELGE LIZRL D, p638 X U'Na/Kpomp Ftk. PAM ¥4 T
JLRNEATRD ST, FRERTIREPHIE AR S I L. B0 aige 2 Rm Lz e s, L L7z,
NS OG- T AEWFEFEIE. FFEENOBREREE S BP L vz, RIC, BEEEEOBIERESMRCBWT, WT1oR%3 %
BT L7 B RBICB W CTRBEICHBYE & o7z, OB R, BHMOEFEMES L OCWsEAl, &5 0N
i A 3 1% T D R A 35 TR BH 0 B R R R S SRR I B W T H R S, RIZENE o 3R ESMINL & 5 T AW E W ICEMT 5 &
Zzbhi,

[F L] HRBEMICEHEME L BB S NN 5 T AW IEFE & 8D CTHEUT 28 HEET 22 LA S Lo
T2o SO, BHBEEAEFEREO —SHTH B RN Z /R LTV,
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SDZ v MoBARE U/-BREE LRMERON) X)) —016
Owdf  BH& WA il HIE T HIE KAr T AL A 8%
ANEFIR AR TS (BK) BRZEAER L aVERRSERR

WHEHM] 2 v FOBFRAE LEAMICBI AU F AH) —E, BRIPIAWETERSNLIEFNSATWSA, HRK
BAGNCHET HAMEIZIFEAE RV, S, BERBROLIBICTH Y F AF ) —%2RBD 720, RERNICX 5320
WREIERTHRET 5.

[BHELE F7iE] 05% 2 F V1) v — X % 26 38 Bl I18 5 U7z 32 Mtk Crl:CD (SD) 9 v h IO WT, BRI

HE 3eft, PCNA, HNgELIBMEK T3 5 cyclin A2, cyclin B2 X Wcyclin D1 DfEd 2L 72, 72, wERGORE
PR E LT, WHEMRSNICRE oL wERRREOME S v + OFKE v

[ 5] BEEICEIZ e d o7, HERB T, 7Y F A F Y — 3 IR ALE B A RS LRz jaZ 320 5 h iz

SoE et TIE, FERA AR F M 31T B cyclin D1 DB PEGA AL TH Y, PCNA, cyclin A2 K O*
cyclin B2OBEBRDBML Tz, Shbid, AV FAFY =R LThEEER L2 —F, BUSEAOEKICE VT

B AT S8 SR 0 A RS LRI cyclin D1 O BtE§A% S 7z,

Uiam] RN 01 B N ¥ O BB R AR S22 e s, REFNCBT 27 ) F 2 7Y —I3HE M o5 RN L2221k
ThobrEZoN $72, BB 2HENEIVEEE TO cyclin D1 OFAEN 2B RBUEX, AEBNCBIT DAV F AF Y —
OWMIFRN ZBHCFLS LB EEZ BN,

YH2AXZRWeRIEFSHBEREDS AMEDRIRERBE-7 7 A TOMRE

O 7Y, mm #®+E". Young-Man Cho”. A Hi—". KM 7Y, FH Y, W KED,
NI AFEFY

VO SEEEE, Y OREUE TR B SRRSO A BE 3

[Hi9] DNA “HEHUIB oM LigiEe LTmoha ) Yk X b ¥ H2AX (y H2AX) &, @EHERHRIL R~ OB H
MHRHEEhTWD, TAIRT v MBERORS5RT, y H2ZAX OREMBRILZNFTIC X 0 BEFEBRESAWE 2 RIiT
EHWHEEME 2 WG Lo BAWEIIH T 2 &M, FIROREEN: 2 SIS X 2MEDFENHMONS Z &0 6. AT
FZT 22 HWERICBT) S y H2AX BHOMEIZOWTHE L.

[J7:)] & B0 D6 - HEB6C3F1< 7 X 2, 2-acetylaminofluorene (2-AAF). p-cresidine. N-nitrosodiethylamine,
glycidol. acrylamide. dimethylarsinic acid @& 6 %°& 2 4 B R F 7213 koK 5- Uizo 58 THRB L 2 B ORIERIC
BRESVCF DA L. BEBEIC B 5 y H2AX, MK~ — 7 — Ki67 O 53 & Sl L 7 M AT L 720

(] 4B 5B o LR ICBT 2 y H2AX BtEMilnid. WIEH & B U, SRS AWE L Shb 2-AAF.
pcresidine HIZBWTOARFELEMABED SN, 5 v b TOMN & —F% L7z Ki67IZB L Tid. p-cresidineBED A A E by
PRI O BIMAERD Shze & HIZ2-AAF. p-cresidine BEICEI LT, y H2AX B X OVKi67 B PERINL O )G 18 2 B ek s 1z 3
J& (basal. intermediate. umbrellafd) (2% L7258, p-cresidine Tl W TN OB b basal 2% { B bh iz,
—J7 2-AAFBETIX. y H2AX BRIl 1 umbrella @12, Ki67 BptEfifgid basal BICE K FEFEL. T v M EDERNRD LNz,
&S, TRTOMT y H2AX B L OKi67FBUIMA L7225, p-cresidine BT BT % y H2AX FBIE. WL R L CTHERE
KHOWRBHALARNVBHER STz, 5%, AR TEDONZT v FVRBREDERD, BYPAMOMZEZ KB L FHET
HBEHHEIT) o
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FIREREICKD T v MEREERA —ERERTZ AL /-5l —
OWFN WL Wik MAER. TR s, gl B BT ET. ol 6 el o BA mE
PR B T T T A g

[HI] BERIED 2 CIFIRBEARFERT v MCBWT, ZRICHEELZBRERDIA SN, 40, FRERS X 5REH
INOFLEEARAE U7 B ERE, $5I BB O RIZOWT, WA ZHWCTHL 2T 522 L 2 HMIC, REREERL 2
(B & ] 6~7HmMEYESD S » Mlz7 a3 F20, 3005100 mg/kg DR TL H2M#EO8HS Lz GehlE#E, 60 &2 O°
200 mg/kg/ H#E) o REMEIGRIMERL, 1, 4RE%ZO 4R RN ESICRIIE Sz, WRIRNT IZBEE O MR L)
B2 L, W@ Y 7 b (Win ROOF) % Wi L7zo HE Bt A B RER TR L CREDIE S H 4 b7 5 F ¥ (CK)
SRR A TR B AR, P T 2 v (SMA) SRR ORI MmN, U ALy F (SR) Bl BaH#
MEERLOFHINCH W72,

[R52R] JREIZ60 me/kg B TS 1E X 0 NG R, %5 2~4BTIIR2HoERLMMZRL, EEMEICIEEEL 2. 200
mg/kg BTG 1HI VG 40F TRHI6OHOFERLEMZRL, BIEHHRIER 1565 & MIEm sk iz, W ci
LEFFICIIEIZA DN d o 720 4HBFICIZ60 mg/kgBETIIEALIZA SN ARh 57287, 200 mg/kg B TFE A AR ORI
P U 7= B RERR AR O A B WM D3 A S iz, IS I TR Tl 200 mg/kg B CREMERERIERT O RN ASH S iz,

[idw] CK KO8 SMA S gett sl ONC SR Hefa AR 2 W 7z BRI RAEATIC L D, v M7 u+ 3 F200 meg/kg/ H o 4:EH K
FREOAPHAZ X 5T, REBGINC I L 722 P 56 R OB & 2 BHERER IR AR O3 A%380 S, FIIRIES 56 o N be e i K
BHAOLNDZ EZRLT,

REXKICKDTRAPS v MRIILIRFED A MR R OMRE
OAW Fls, il 382, WA . POk A A BIE W
FRTI RS KFBBEERRER S e

[EF] B VIR A GIRATENC B CREEE, B & SIS 2 BT, BENGZ L & T 5 EHEROWCRIL & B
BhdhbEEZZSNTWS, FBRA (fermented brown rice by Aspergillus Oryzae) &K% FRE S - THA DI A
TR EEATEY . EBRBWE A 2SO R E 7V B THEEPIHIR R AW E ShTw b,

[H] EEFUERVIRAAEFT IV (TRAP, transgenic rat developing adenocarcinoma of the prostate) 5 v b %W T
FBRA ORIV AN AT T A MG L 720

(BB i) 36V 63 TRAP 5 v b % 3B/, 1BEICIEREA, 23BFICZN2N5%. 10% FBRARA & % @l <k
U720 SEERBASA 15 BB U 2 S U AR 00, ROV FAE W 510 % 37 2 47 o 726

[R] b ofkE, SAHEIGEICFBRABIUC X 2213 A 5, IS X OBEICHE2 RET 2R B S -
7o FRBAMLER IS FBRA SBHUIERE S X OV BEIC B 2 KRR E LR NES OB &2 NS &, Moo GE2HE
WA &7 REHIRIL I S R A R WIS O RGP 2 5P L 72 & 2 A, 10%FBRABHUIAEL L OEEONT
BV THKi67THBERE KT 37 (P<001), FBRAZEEMBOMREICKIZTREEL Y2 A Y TRy T4 ¥ 7 HETH
Hlizzah, VU VYBIEAMPK 3RV FBRA ORIEIEKAF L THIML THB Y. AMPK OG- L2 A L 7z Bl 25 R S
iz,

(£%] DLEoORRS»S, FBRARE MR A PHIMEOBME LTHELE 2 b,
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EIRMHDACFEEHFIC & 2 AL ARFEIETEIHIRD R OMRE
Ofil Bu%™. sk WA . WA . I sz’ A% Fw, s wY
VAR - BE BE RBORIENEL Y ARV P Y s~ B

[H ] Histone deacetylase (HDAC) BHLEHIZEWIUEGEN 2T 5500, ZORWHIGEE 2o TWb, HA1IH20
FERAFTES 5 HDAC O —#B % ¥ 3~ 2 IR HDAC HEFRNIRIER 2 v & 2 SR HD AC BHEH o §ij 37 B i vk
W23 2 WA EIHIRI RS X O MRT RSB 2 HDACRI MK L7,

(78] & ki B M etk LNCaP, VCaP, 22Rv1 (ZHDAC3. 6. 8FHE#I3P . NCT-10. NCC-149# & O"HDAC1,2,3 8 B #|
NCH-51 #JLit L, WST-1 assay. Nexin assay. cell cycle assay 8 & OHlIla 2> S Hhi U728 A % W T western blot #4175 72,
[#52%] WST-1 assay ®#i. NCT-10. NCC-149. NCH-51 i ij 32 Bt M I i (23 L 10-5M D3 BE T A5 35 7 B B R 2R % 32
D7zH SPIXMIHIRY R %2 B A 720 Nexin assay. cell cycle assay D 5. NCT-10. NCC-1491ZLNCaP, 22Rv1 25t L
10-5M D )i T apoptotic cell. G1 ML %2 A I & 72. Western blot D5 $. NCC-1491322Rv1 D7 ¥ F a4 v 254k
B X WeyclinD1 FHDFEH 2 Wil L 72,

(48] F4 1358IRM HDAC BLEH 2SFE S 5 HDACOMBEIC L ) R 2 WMPIHIX A = X2 2 FTH 2 L &R L1z, S5
SEBERAR IS B e X b B & A L 228 AR TR B AR S X O, in vivo lZB U B B LB 3 A BEAI O/ & iR
L. B9 % HDAC ORBUIFRIN R HHEIH X = XL Z W HPIZT L TR TH %o

7V PR KUHEROFIKRICE T B MEOFEORIFBAFHTMICET 2 BRI
& (1) RERICH TS EELFRIEREOZE

Ok 3% HWM Lsy. Bk 8. KB AR

HARE () BEDE %tk - 1=y b - EHs V-7

[E] HRBALVE VIZBES X CROMBOFREICLETDH 2720, LEWHDNERE L OHHE B o FIRBC RT3 H#ME
BEFMT A2 EREETHD, LI L, HEFEMHCEE L THENE S Y MIBOTEZLBEBIUMEROLER 27T
WZHE 9 BRSO Z BT 2B HIE P v, A 1E, CrliCD v I ORIEH BRI B 5 1% 4 HFARBGERE 5 % .
FURBR A O RTIR & 2 5 R E WA DR L 1.

[BELE D] #E4R20 H (GD20) OMEIR. %S UWCHiE4H (LD4) BL U210 (LD21) DW#EHWE 205 ORERA & HUIRE
BRI L 720 HE Juft 2 fiti L 7- HUARIROMRLI 2 B L. BEE A N5 4 v oKl 82 22 10 L oM, ao
4 FHEOWEM,. Mo RIZoWTENRZEN ORI % Gl L 72,

(8] GD20DJEIR Tk, VRO MM ARSI L, DA E RiElErALNIZb D0, TONFICaIT L FOER
BFIZEAERD LN H o7z, LDATIE., WRENOITAL FOERIMES TRRRFEL %o Ml LE 3 Shiz, LD21
TIXESIZanS FOLERAHEA, BREOKRE S FEABOREIZRE ZIZRETH > 2.

[l v PoOREB X OWHEROHRIIB W T, BEERIOG U2 1EE 2L OB BT 2 BME 2. Shzk
BE LT, v FORICB LW E O FARBRAE 2 HEHREEMICIE LGS 2 S E MRS 22 b D EE R B,
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Zv MR KUHBEROBIKRICH T 2 2MEOSHEORIBAEFAFMICET 2 B0
& : (2) Propylthiouracil (PTU) #E5IC K3 BIBMHAMSFAHEL

FHH LB, #HHb 12% B #EWH. XKE FlE

HARE (B MEPFET Rt - K1z b k- KHs L —7

[BW] 5 MER - mER (8) oFREFEICKIT TR E O B8 % m AR 2RI 3 2 BE. BEam o bt R g
X2 MBI LRIRHTREZ BT L2 LR HETH L, TOL ) BB L T, PTUHRSICL D BE - JEoHIRBIZHED
55 i PHLRR AW EAL 2 G L 72

[BE & 1] Crl:CDR T v MREERIC, #E4R6 H A5 &3F H £ TOM. PTU % 0. 0535 X UF10 mg/kg/day THBlREHES- L.
R 20 HOFHRB X ORI, WiE4H (LD4) DIRB X OLD21 OFHERE B S8 Lz 1o BRI AR L & Vg L
HURIRE R ONE & b, RO HE Y+t i 2 i HHAR A L. BEOF A P74 Y HFITRI NS KO BRI
ZSE R LR OMET. a4 FEBOmR. LRI RS o R & FFI L 72,

[#3)] PTUS- 12X 0. B BB, BowFhicBwTd T4REIMET L, 2> TTSHIBERNE X OHARRE R
BmaRooNniz, £20 TROHOELIC—R LT, WAEMKRZNIIZNEE DZMBORRAZD bh, ZoMaLoxa 7
BWIML7ze —J5, 204 FHEEBOZa7IE, 2uf FOBRPIHELRCBRERTHA L2 EFThaul FOERFPZ
LV TIdx G- o ElRO b h o7z,

[Faw] B E RoRRBRci. EEMEOEKE auf FEd L) PTUDMAEIY B ENE 5 > TRO SNz JERT
EHARBR O F BB % S U CHER L ML OB D ADRD 57z AfERIE. F6EF O FIRBIC XTI E o 35T
B LBZBE LTHBATH D, D 2 HEEYFICETILDEEZ B,

MERPITa-TFZINIRANFIDF—IV (EE) BEICLDERZEICHDINRERZEDORR
OHir M. Wi Mp. &0 ML IS . RH R
AR BREEEEE MR

[FRBECHWN] HEMS v bAD17a-ZF =NV A 5 I+ = (EE) RAERIOHSC & 2 W0 WG4k 2 & 2%
WEOMBEIEE O HRICHEME L TERT 225 HOk5THH5HROBBITHWEIL L., BREEBMBIFToUuE
FEEOHED 2 VIZBEHERHE LTS EEX b5, AR TIE, EERGICI 2 BRCBNBOA A= XL 2[5 72
DI, WK TFETEENEHEMEN T AR b a Y vZak (ER) % & OICHRHIER VE Y A VE Y il Edh Sl
P9 5 Kisspeptin (KP) ¥ 7 F WMEE S T OBETFRBLE M L

[ R 0cJ58:] EE O3 AR N BRI 5 2 ug/ke/day Z el & LTRSS THRL., 0L FkkorkE
W% B3 50016 ug/kg/day Z /M e LTIHEOSDRIMET v M5 HBRERIIRE L. 72, 255310 pg/
kgDEE % 13 %\ &5 HEIC Mm% 59 2 D 8 L7z BB 5 24 e S HIM L T2 RIL . BUR Pk &
NE D FEBDOMHE &5 E#, total RNAZHIIM LT, ERaBEO S, O KPZ2a— F¥5Kiss]l. KPZHEKZa—F
3% GPR54 D mRNA Z Emffihi L. a— iz i5 L i & ik L7z,

(R R B OELE] BURTIICHBIT 2 ER a BB, RN 2 BESRO 5N W EERE ClIut R & T AR
D S, RN 2Bl RO SN EERBZE TR TFARD SN —T, Kissl RN o R WG EILE S 725
FTEERE THE LK TAROON, 2 ug/kgMETIX I HEORMZR LG THERTARDO 5Nz &b, Kiss] DIXTIERY
BANLBERDLNREATH D LDREEINT, GPR54B X UER f ORHRICIZEEHR S ORBIIRD Sk o7z,

103




RAS— The 32" Annual Meeting of the Japanese Society of Toxicologic Pathology

A=A I OBARENEFERRIEDKRIBLAFE CERARRENE
O WM, Tk #T0. B R0, # B, Il R sk B, 4% )Y g
VSRR FABEREREATR S A S PR v 4 —  BEIRARRY DESEIENE - BEHE - SRAERIIERT  SIBIDRR RIS v 5 —

[BRELHBN] TENERE (EMS) & JiAPAESORRENE ) REATH 255, ZORWBOMFLHBUAREOMLIIE, &
FEFPLAWEZELEFVEIMOTIENLETH 5o SHITKA I, & b OMEVEAER & H20 - AMEHCEDT 25
=74 FVOEMS EHFE L. € ORHANIFHO BRI W TRE L,

[k & J78:) SMRERICEMS 2358 b 72 555 2L OMED & = 7 £ F L 8 HIICD VT, EHITHE W B AL 95 PRIk 72 1
BEEIToTe Tl RENLHREICOWT, PiCDI10. $i a -smooth muscle actin (SMA). HLPGPIS Pufk 7z JH v T HIEHIKR
Gt 247 o 720

(R3] BIReisc, IRBE. T2, BEbE. ML S oMM omas. B, SN0 Shi, MR, BRI TERKE
P EE RO CDI0BED A b a—< M2 S5m0 . FRASLEREICBWTHLSANEYFY VAR~Y 707 7 — 3, SElM
e MR bz, —E TR, FHEOWHECHBETRRIGET 2HESL, FEBOBRBREREN RO b, T, &Fls
WTFE B R R A b — <Rl & T P Ee SMA BrtERIIn 23380 S, 2 OB OMHEIL L. WEN~D PGPS Ky
A B R D AT ASFD BN Tze BEARHNUZY YA E TR TWR2BICB VT, U ViR BT 5 15 PR ARHLRE A
ALY (W

(] 7 =2 4 FVOHRBAEEEMSIE. © PO EMS O IRIM LB L TWiz, IS HORETIE, HEL MB
WO AR & OBEMEANEH ST 2 FEm A, Sk, Mo 5. 1) o8O EMS RO KA DS, & =
A FNVOBERBEMCBNTDHIRDONL ZEFHLNE ko7,

Characterization of mammary carcinomas in male and female rats after
MNU exposure

O wmE", fm 287, AT 5", BK #H7Y, A ®EY. Wk M2, Susan A Elmore® .
R g
VM RERI RS P A, Y WPEEER KRR IRE. ¥ NIH/NIEHS

The frequency of male breast cancer in humans is extremely rare; less than 1 % of all reported breast cancers. An available
animal model of male mammary tumors has not yet been reported. We compared the immunohistochemical characteristics
of N-methyl-N-nitrosourea (MNU)-induced mammary carcinomas in male and female SD rats; here we report the expression
of tumor cells for estrogen receptor a (ER), progesterone receptor (PgR), androgen receptor (AR), Her2/Neu (HER2), GATA3,
and proliferating cell nuclear antigen (PCNA). ER expressed in 9% males and 100% females, PgR expressed in 0% males
and 60% females, AR expressed in 27% males and 0% females, HER2 expressed in 0% males and females, GATA3 expressed
in 0% males and 53% females, and PCNA expressed in 100% males and females. From the immunohistochemical analysis,
such as ER and PgR positivities and HER2 negativity, we conclude that MNU-induced mammary carcinoma in females
have hormonal dependency, similar to human luminal A subtype breast cancers. In contrast, MNU-induced mammary
carcinoma in males showed no reactivity for ER, PgR, HER2 nor GATA3, suggesting a lack of hormonal dependency. Male
and female carcinomas showed high proliferating activity by PCNA immunohistochemistry. Published literature indicates
that human male breast cancers are mainly dependent on ER and/or PgR, therefore the biological property of MNU-

induced male mammary cancers in rats may be different from that of male breast cancer in humans.
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NOD/SCID/y "2 7 Alc$11 2 BAREERIRY) »/NESPDXETFNERASE A DHE
Ol TR M Bid. W ik, Witk 925, A Mk
MR A BRgEAR

TR HW) BERERS< Y 2 TH SHNOD/SCID/p ™<= A (NOG= 7 &) % A\ 7=Patient derived xenografted
model (PDXM) &, & MEFICEMUL-MELBRVELERTLI 20, PAHEBTOEHMNRIhTYS, Dl <
7 A HRFEAEMENIR Y ¥ %) (STL) 2% MOREAER Y AIHANOGY 7 A TIBO TIRBETH L 2 2l L. 4
] STL 28 PDXM D& BN 2 5 2 1P 2 B3 %o

[Pk & J5ik] e b BRI SE Bk 2 NOG ~ 7 2 T I2# A (P0) L. LARE#1X Donor 1 V87> & Recipient 2PEIZFHIL
3R (PIP3) L7zo 2B CHEMLEIZE. Pl-Donor % B < &5 CHi FLHLER MR R OHI~ 7 R CD3BLRIC & % s fuft
ZEML 7.

(s3] BRI, PORUPI TR KZ/R L, P2RUPITRMARRKEZR L7z, MRS, POROPL Tl ¥ LR
FEALHE (LSq) 25 P2 R UTP3&HITY ¥ 783 BRI (LBC) @ ¥ — MRBIGH L AFIC P2 TILEDITFRAE T % LSq ICLBC SR -
BT B 1B8A50 N7z LBCIRIEMAINICY X CD3EHTH - 72

[#5%] P1-Donor (2 STL 235845 L.LBC 25P2. P3~fkR S N7z b L HEgE S iz, LBCIXHIFHAE A% < & b HRIES 2 @# L.
WRRYEDD ) IS 7z, LT Epstein-barr virus &4 b U SERMAHZE A PDXMAER oM IcREE L 25 2 & &3t
L7225, Al STLHAEF NV OMFERIEET 5 2 LAVREN 0 ARELRRDITMINT 5% L2 L ) AETF VB HED
HEFFEHAOBEE R/NNRIZE DB TRIRD SN 5,

#HAMEEFHHIEZ Yersinia adhesion A (rYadA) 3. Yersinia pseudotuberculosis
REDEIREERT S

Oy Fuh, P #E—, i E7. R OHEE

AR KB A

[ 5] Yersinia pseudotuberculosis (Y. ptb) 1&. TV Y= THEDPEHKNE T, € b, T AR VELELHLBWICHELRR
MRS RIEZ G X L, R4 L, MoRGELMEE 2o Twd, 22T, KEOTZF VHREEZHME LT, Y. ptb
DFOEAENT D12 TH 5 Yersinia adhesin A (YadA) WZiEH L. KIGHE 2T Z YadA (rYadA) Z7E8 L SGE)E
ELTOEMEEBE L7z,

(MR EHE] Y. pto DT I AI FiZa—FEhTw5 YadA GRIZTF4AR1299bp) %, 2% 22007 ¥ —ITHEAATRE
WEBEER S E2REER L2 HRE2HEELZE A, rYadA ZZFRZRTHEL E . RO AKE LTRIA L

o %BALB/c~x 7 A2, 1B B AMRrYadA, 28 Wit rYadA 2221100 ¢ g/ Vb, 3 YadA BB AIEILY. ptb %
20mg/VE, 1M L2 B PG L. ARFICIEPBS0.2ml &5 L7z RS20 LBIMAIC Y. pib % 10718 / DEBefl L € 258
BEIZR L, AR E RPN B2 i L2z PR THirYad A SR o R 2 B L7z,

[#558] 1BEDALERIZ100% Ty 3HEIZ60% TH oo —H 2L ABIIETIT Lz, MiEdirYadA IgGHifkfiiiz. 18, 3
HCTEA L, . 2V ¥ = 7B RIEE T 2 . KO 2 5o HARHIRE S L CRERIEREZ > -0t L.

1. 3SBETIIHMEIIBE TH o 7o MIMIRAMIE, JECBRTIXREILZ PE 9 27 BV 5 BE 20 350 <2 4 v BRI T 23U Ik
WA BNZH, ATEERTIEZN S OWEIFRETRIMIEHELL T,

(% &0] YEORRIE, YadA 1SS 2 RENBIEM KB EAL L BLIE L T2 L B X bhiz, €L TCrYadA O%IEEE .

BAKRE W) R T, HRRS R L2802 TROLNS Z EARB SN2,
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Anti-oxidative Property of Phikud Navakot on Sheep Erythrocyte
OSumate Ampawong” , Kanchana Kengkoom2> , Supattra Suwanmanee”

Y Department of Tropical Pathology, Faculty of Tropical Medicine, Mahidol University, Thailand,
? Academic Services Division, National Laboratory Animal Center, Mahidol University, Thailand

Phikud Navakot (PN), Thai herbal remedy in National List of Essential Medicines, composes of nine crude herbal plants.
Not only vasorelaxation effect, PN also attenuates oxidative stress on endothelial cell. Its properties have been claimed
to reduce many cardiovascular symptoms especially dizziness and fainting. Apart from the capacity of blood supply,
erythrocyte integrity is also main consideration factor in cardiovascular diseases. Because the erythrocyte deformability,
both shape and size, affects to the oxygen transportation. Unfortunately, little is known about anti-oxidative property
of PN on erythrocyte. In this study, 1,000 mM hydrogen peroxide induced-oxidative stress was conducted on sheep
erythrocyte. Three doses of PN (1, 0.5, and 0.25 mg/ml) and 10 uM of ascorbic acid were compared. Electron microscopic
and immunohistochemical studies were performed to characterize dysmorphic erythrocyte and osmotic ability in relation
to aquaporin (AQP)-1 expression, respectively. The results revealed that all doses of PN and ascorbic acid decreased
the severity of dysmorphic erythrocyte, particularly echinocyte, acanthocyte, knizocyte, codocyte, clumping, and other
malformations. However, the most effective was 0.5 mg/ml of PN. Interestingly, hydrostatic pressure may be increased in
dysmorphic erythrocyte in association with AQP-1 up-regulation. Therefore, our results demonstrated that PN composed of

anti-oxidative effect and maintained osmotic ability on sheep erythrocyte.

BRALR b L ARIEIC & SR ETUERF OFF R

Ok W=, e IR, ik AT, XRE Y. A AT B B, BE
st L SEEN = EE NI T SN - FIE SS SN B

VRRY PRI ERIRERARBIE, Y AL A RIER ORI AR

[H] Ml 3 ko R KOG, AR, BMHRORMSEICERCEE L Tw5, R, BB LKESOBIEA ML A%
WX D REEDIILET 2 2 LV MESINTVEY, ZOFMRSFERPICOVWTEHL ISR TRV, 4H, FEAIX
DEBIEA b L AN E HeLa Ml iz 5 2 72 B o MNaiE 2 B) 0 43 B 2D W TR 2 47 - 726

[HiE] BALA bV ABERWECTH S AMVN (JRiEMES VA VIER]) ROAAPH RS V4 VIR X 0l ZEm
Z 720 MMl X Wound Healing J2 O Transwell assay i CENT &2 47\, fllst > 7 F ViR £ 5 —€ (ERK), A S F—
£ (FAK) ROF Y 0V VB{L% Western blotting 1 & 0 f# 8T %247 - 72,

[# 4] Wound Healing . O Transwell assay {Z& ) AMVN K O° AAPH ORIFIC X o TN EEAITTHE L TV B I LA L
Too Fz, MEEEAORBIC L Y ERK, FAK (€9 ¥910) RUOSFI ) ¥ (Fuy113) oY YBALIILES hiz,

[#53E] AL A b L AMIEIC X - T MAP kinase ¥ 7 F WRER O HEAL & 3512 HeLa Ml oMl 2 250§ 5 2 & %W & 2
Lol
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SIRMEEZ Y b &AW /-FERFRROZ Y DORE
O=m  #®+Y. Young-Man Cho”. #A #—". AW 7", Wl B2, I AFETY
U [E]37 PR  AT  AE R GET RRIER, P E R A R AR R R v v —

[BW] L2 E DY R 7 GHilifekE T % TDI (ADD) & B & v - %tk o h - %R (NOAEL) 12 fliz% -
AL LTERZRI0BEOARHIRBRE (RERE) 2R LTROONDE, —FH T, Bfloe MRADZE < HEIRIE B R
WEILDETHRBHEBEZALTBY., ShHONAL ) X7 B ZO7AREN 10 OMPIINE 2 D0, T HMEEE &
INTwRVv, AFZETiE, RIRMEE 7 VEY 2 v CBEAIOILEWITN§ 2 ER G- m Bz Eia L. BT O TR
BoORYEEZBRET 5,

[J58:] &#E100C 6 /i, HED F344 % 7-ix obese Zucker 7 v b (fatty B & Ulean) L. 7+ 73/ 72> (AP) (B
fiFf : 0,80,253,800,2530,8000 ppm) F 721X 3-MCPD (fik/K : 0,9,285,90,285900 ppm) % 90 H j¥e5. L. MHE=H - MiE LM
AT B L O BRLAR IR & N L 72

[#528] 8000 ppm APH5-HECB Ty AREB G & MCV - MCH® L5 A5lean - F344 5 v MZIGBL Tl S/ —J,
fatty 7 v MCBHE R EALIIBIG S N o 720 IMCPD I G-HETId, AEBIINPPH]. W - O - 5B - K HAS 2 o B,
RBC - HGB - HCT DT A/GOHMB L U Cre DILT . 3 HITHRIHBEFMWELE LT, W LARE LEI2BT 2 Bl
ROBMA, §RXTHOTF v MLET L2 LTRD BNz, TOHT, fatty 7 v M TIZHGB - HCT DK T, lean B L T
F3445 v P Tld Cre DILTFH90 ppm L ELOHTHETH o720 U LOKEN S, KRBEOLMATIZBIF S5 NOAELIZ, APT
iXlean - F344 5 » b+ £ 122530 ppm. fatty 5 » bi& 8000 ppm. 3-MCPD TIX T RTORMT285 ppm &M S iz, T4
b, BRI & AFEHWE ORIZ105 D LONOAEL #1330 53, JUTORMHERBEOHBNICINE % 2 & AR
INnz,

REMSEBHERICES ROREHEBEANDHEFZHRZE
O%%)y # W . B4 SO K RYL BB ORET
(—H) fRHR R A Y 5 —RIPHETT WS AR gEE

[H] chFTia~y 2ZAMBREHEEZOTEDNA~ A 7 07 LA @ ORKE, fEMEGETEtLTwsi %
WS LTWD. REBRTIZFOEM O RBRBELIC X 5 0ERMBDOTEEND BB O W THIBR S INHRE L 72,

[J58:] C57BLEE~ Y 212, 4+it% 21 A BRI (60%- Kcal fat) Z# & (HF) 4. A#7(PD7) KU21 HICRZME L.
JFElE. . WBIZ oW THE, CD3. CD45R KU Tba-1 £ Hta %47 > 720 AR BA A EDE SR CE-2 2 A B S ¢ 72,

[ %] HF 3o WARE ISR & i L CRiciiR Lz, PD7OREERIZMBICEE A > 7225, PD21 ® HF B Tl xR
T & el U OB s, PP R OB A 2 7R L 720 PD7 38 X OFPD21 O WP Tl B M A3 A S 7z 4%, HF TR0
FENTRA 5 720 & HITPD21 @ HF B TlZIFMI O IR L2 BI%: & hizo PD7 O BIE CIEWAE & 3 12 Iha-1 By ki 13 2 3 5
A2, CD3 Btk Ml 1 L B IR JE PRI, CD45R Rtk i 1 32 s J PHIC B8 S 720 PD21 O HE Bt R Tl FUMBED TE RIS
FE %o 72A5, HF BETid Iba-1 B PERINE o 254 B K OF CD3 B tEMI L 0 iR 2338 B 720 PD7 DMIR Tl Ao 720
PD21 Ti& HF B o il Bz B o Wl 8 BE DMK A o 720 & 512, MV AW L 72z X e Ao s B R OB & 1t <. Bl
O Tba-1 BEMURL AT IERE & Ik LT { B b h i,
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Greetings

It is my great honor to have the 32nd Annual Meeting of the Japanese Society of Toxicologic
Pathology in Takamatsu on January 28 and 29, 2016. It is the first annual meeting in Takamatsu,
Kagawa.

Toxicologic pathology is known to play a very important role in the risk assessment of many
kinds of chemicals. The theme of this meeting has set to be “Prospects of Risk Assessment and
Toxicologic Pathology.” Dr. Kunitoshi Mitsumori and Dr. Samuel M. Cohen have 2 Special Lectures
concerning the theme, and a Symposium for the theme by 4 expert toxicologic pathologists in
different fields, is also set.

An Educational Lecture by Dr. Robert R. Maronpot and a Workshop concerning recent progress
of carcinogenesis research are also planned. In this meeting, 2 Oral Sessions will be running at the
same time, and one of the Oral Session is set for Case Reports.

Last of all, I really appreciate the assistance and cooperation of the Program Committee of
the meeting, and members of the JSTP Executive Committee, and financial support from many

companies.

Katsumi Imaida, M.D., Ph.D.

President of the 32nd Annual Meeting of the Japanese Society of Toxicologic Pathology
(Onco-Pathology, Department of Pathology and Host-Defense,

Faculty of Medicine, Kagawa University)
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AcCcess

Sunport Hall Takamatsu

(Takamatsu Symbol Tower, Hall Wing)

. ~—
Kagawa International
Conference Hall
(Takamatsu Symbol Tower, Tower Wing 6F)

v V" ——

Kotoden Takamatsu Chikko Station

Tamamo Park

p2 JR Hotel Clement Takamatsu
F ; —

/

/
]

7z 11

Access
HMBy Train
Rapid Train “Marine Liner” Walk

(about 55min.) (about 3min.)
JR Okayama Station pe—=—=—=—= JR Takamatsu Station k Venue
BBy Airplane

Limousine bus Walk

(about 40min.) (about 3min.)

Takamatsu Airport m JR Takamatsu Station A Venue
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Floor Plan

/
N

ElevaE Hall Wlng

IAccess Way to Room 2 (SF)I

Escalator (1F~5F)
Please use the elevators
Room 2 (%) EI(eE;lza;or é?;) to access 6F.

(6F Kagawa International Conference Hall)

N

Entrance to
General Reception,
Room 1 (3F MainHall)

-

Poster Presentations

Company Exhibitions To General Reception,

Refreshment Comer | ' Room 1 (3F MainHall)
Wi-Fi Corner Entrance

(1F Exhibition Hall)

North

East

West

South
(JR Takamatsu Station)

Floor Room Venue Program
6F Kagawa International Room 2 28th Slide Conference,
Conference Hall () Explanation of Exam Questions,

Oral Presentation Il - V,
Luncheon Seminar | «1ll

5F Small Hall 2 Room 3 Educational Committee, Editorial Committee,
Board Meeting, Luncheon Seminar Il « IV
Conference Room 53 Headquarter
Conference Room 51 Board Certification Committee,
New Editorial Committee
3F Lobby General Reception
Main Hall Room 1 Special Lecture, Educational Lecture,

Symposium, Workshop,
Oral Presentation | <1l -1V,
Board of Councilors, The General Assembly

Lobby Company Exhibitions
1F Exhibition Hall Poster Presentations, Company Exhibitions
Refreshment Corner, Wi-Fi Corner
JR Hotel Clement Takamatsu 3F Room Hiten Social Gathering Banquet

*Access to Kagawa International Conference Hall:
Please use the elevator of Hall Wing (¥) and go up to 6F, then come across the Access Way.
Or, please use the elevator of Tower wing. (Please refer to P. 122)
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Floor Plan
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Floor Plan
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Floor Plan
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General Information

s To the Participant

1. General Reception is located at 3F Lobby.
@ Date and Time
January 28th (Thu.) 8 :00 ~ 17 : 00
January 29th (Fri.) 8:00 ~ 15: 30

2. Early registration
1) Early registration through the website
Name card will be sent only domestically to those who have completed Early registration
through the website by December 4th, 2015. You are kindly asked to bring your name card
to the venue on the day. Your name card will not be sent if your payment has not been
confirmed by December 8th, 2015. In this case, you will be asked to pay the fee for On-site
registration.

2) Early registration from abroad by “Early Registration Form (Excel)”
Please printout e-mail sent to the registered e-mail address and bring it to the Early
registration desk in the venue. Please note that the registration fee should be paid by cash
only (Japanese Yen (¥)). The payment by credit card cannot be accepted. After payment of
the registration fee, you will receive a receipt and a name card.

3. For On-site registered participants, please fill out the On-site registration form and make the
payment for Registration fee at the On-site registration desk, and wear provided name card
throughout the congress. Students must exhibit student IDs.

Member : 12,000 Yen

Student Member : 6,000 Yen

Non-Member : 18500 Yen 3 Included abstract book fee (5,000 yen)

% Honorary and meritorious members are free of charge. Please come to a General Information
desk on the day.

4. The abstract book will be mailed to the members in advance, so please bring it on the day.
Extra copies of the abstract book will be available at 2,000 yen for members, 5000 yen for non-

members and 2,000 yen for Students per issue.

5. For questions and discussions, please follow the chairperson’s instructions and state your name
and affiliation first by using the provided microphone.

6. Smoking is not allowed inside the venue.
7. Please turn off your cell phones or set them to be silent mode inside the venue.

8. Lunch boxes will be provided during Luncheon Seminars. You can also use restaurants in the
vicinity of the venue.

123



The 32" Annual Meeting of the Japanese Society of Toxicologic Pathology

9. Company Exhibitions will be held. Refreshment corner, Wi-Fi corner and Drink corner will also be
available at the Exhibition Hall.
Place: 1F Exhibition Hall, 3F Lobby
Date and Time:  January 28th (Thu.) 8:30 ~ 18 : 00
January 29th (Fri.) 8:30 ~15:20

10. Cloakroom
Place: 3F Lobby
Date and Time:  January 28th (Thu.) 8 : 00 ~ 18 : 30 %
January 29th (Fri.) 8:00 ~ 17 : 30
% The participants attending the Social Gathering Banquet can use the
cloakroom at the banquet venue (JR Hotel Clement Takamatsu).

11. The paging service will not be available in the venue.
Please use the message board located at the General reception (3F Lobby).

12. Photography and video or sound recording are prohibited in the venue.
13. Please take the charge of your valuables.

14. For the payment of annual membership fee, new member enrollment, and the alteration
registration, please contact to JSTP Secretariat desk (3F Lobby).

We sell the Supplement of INHAND published by STP and JSTP, for JPY 3,000 (tax included).
As the sale ends as soon as the present stock has run out, early purchase is recommended.

@ Date and Time
January 28th (Thu.) 8 : 00 ~ 17 : 00
January 29th (Fri) 8:00 ~ 14:30

+s* General Assembly and Board of Councilors

Place: 3F Main Hall
Date and Time: January 29th (Fri) 15:30 ~ 17 : 00
Agenda: Performance and annual review in 2015

Budget and planning for annual performance in 2016

Election of Directors

Recommendation: Meritorious Members
Councilors

Stage

Seats for Board of Directors
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+t» Luncheon Seminar

Free tickets for Luncheon Seminars will be provided at the Luncheon Seminar Ticket Desk
(3F Lobby).
@ Date and Time
January 28th (Thu.) 8:00 ~ 11 :00
January 29th (Fri) 8:00 ~ 11 :00

Luncheon Seminar I
January 28th (Thu.) 12:00 ~ 13: 00 Room?2 (6F International Conference Hall)
[ Understand Sperm Damage Beyond the Light Microscope |
Speaker: Klaus Weber (AnaPath GmbH)
Chairman: Michito Takahashi (Pathology Peer Review Center)
Co-sponsor: AnaPath GmbH/Safety Alliance

Luncheon Seminar I
January 28th (Thu.) 12:00 ~ 13: 00 Room3 (5F Small Hall 2)
[ Comparison of pathological characteristics between severely immunodeficient NOG and NSG
mice |
Speaker:  Mariko Nagatani (BoZo Research Center Inc.)
Co-sponsor: BoZo Research Center Inc.

Luncheon Seminar I
January 29th (Fri) 12:00 ~ 13: 00 Room2 (6F International Conference Hall)
[Bias in Image Analysis and its Solution: Unbiased Stereology
— Updated Information and Availability for Stereology in Toxicity Studies — |
Speaker: Danielle Brown (WIL Research)
Chairman: Katsuhiko Yoshizawa (Pathology I , Kansai Medical University)
Co-sponsor: WIL Research

Luncheon Seminar IV
January 29th (Fri) 12:00 ~ 13: 00 Room3 (5F Small Hall 2)
[ Historical background pathology data for selection of rat strain in carcinogenicity studies |
Speaker: Luc Chouinard (Charles River Laboratories Montreal ULC)
Chairman: Hideki Wanibuchi (Department of Pathology, Osaka City University Graduate
School of Medicine)
Co-sponsor: Charles River Laboratories Japan, Inc.

% President's Awards (Best Award, Excellent Award, Case Study Award)

Please note that abstracts marked with asterisks (%) are written by authors under the age of 40 and
are considered for President's Awards (Best Award, Excellent Award, and Case Study Award).

+» Social Gathering Banquet

Place: Room Hiten, JR Hotel Clement Takamatsu 3F

Date and Time: Jan. 28th (Thu.) 18:30 ~

*The Social gathering banquet requires Early registration, and On-site registration will be available
at 9,000 yen (7,000 yen for students) at the General Information desk on Jan. 28th (Thu.). First
come, first served. Please note that we may close registration due to limited seating.
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To the Presenters

< Ccol

- Please disclose COI (Conflict of Interest). When you are company employees, please disclose COI
status with other companies.
- Presenters for Oral Presentation are required to show COI on the second slide.

- Presenters for Poster Presentation are required to show COI on the last position.

Sample] ) Sample2

COI Disclosure Information COI Disclosure Information

Taro Dokusei Hanako Dokusei

In connection with this presentation, there is
In connection with the presentation, we
no COI o be disclosed with any companies

disclose COI with following companies.
Executive / Advisory Position: (O OCompany)
Funded research / Collaborative research: (OO Company)
Lecture Honorariums, etc.: (OO Company)

© Request to Special Lecture, Educational Lecture, Symposium, Workshop and Oral presentations

1. Data and PCs
+ Please bring your USB memory sticks to the PC Desk (3F Lobby) no later than 30 minutes
before your presentation.
+ If you use your own PC, please reconfirm your presentation data at PC Desk. And bring your
PC to the PC operator desk on the left side of the lecture room at least 30 minutes before your
presentation.

- An irrelevant data will be deleted completely by the congress secretariat.

1) For Windows

- Please bring your USB memory stick or your own PC. (It is recommended to bring personal
USB memory sticks or PC to avoid any troubles that may be caused by differences in the user
environment.)

+ Windows 7 based PCs with Microsoft Power Point 2007, 2010, and 2013 are available.

- To avoid display problems, please use standard OS fonts such as Century, Century Gothic,
Times New Roman or Arial.

- Please bring USB memory sticks acceptable for windows.

- Please name your presentation file using your program number and your name.

EX. O-160 Taro Yamada

- Please do not store any data except your presentation in your USB memory stick.
2) For Macintosh

- Please bring your own PCs.

- USB memory stick is unavailable.
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3) Notification for using your own PC.

- Monitor output with a D-subl5 pin is required. If your PC requires an adaptor for D-sublb5
pin, please prepare by yourself. Please note that connections other than D-subl5 pin are
unavailable.

- Please make sure to bring the power cable.

- Please bring an extra data in case of any unexpected media problems.

- Movies and sound reproductions are not allowed.

- Please bring your PC with you when you finish your presentation.

2. Presentation
- When the prior presenter starts his/her presentation, please sit in the Next-Presenter seat.
- The monitor, pad and mouse will be provided on the rostrum. Please use them by yourself with
looking at the screen and use the cursor of the mouse or a laser pointer as a pointer.

+ Presenter’s tool will not be available during presentation.

3. Time allocation

Session Presentation Q&A Time indicator lamp
Symposium Please follow the instruction | yejjow light will turn on 1 minute before
Workshop informed you in advance the presentation time ends.
Oral Red light will turn on when presentation
. 8 min 4 min :
Presentation time ends.
90 cm
Q Request to Poster Presenters
. A X X Poster Abstract Title 20 en
1. Poster panel size is described as right figure. No. Name/ Affiliation
- Poster number tags (20 cm X 20 cm) will
be provided by the congress secretariat.
20 cm 70 cm
Please indicate your abstract title, name and
affiliation in the upper area of the poster
21
panel. 0 cm 190 cm

) ) Placement Space
- The placement space for the poster is height for Poster

190 cm and width 90 cm. The space for the
poster number should be secured when you
place your poster from the top edge. (If your
poster would be placed to the bottom, please
be careful of the placement to avoid getting

difficult to see.)

- Japanese language is acceptable.
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2. Please set up and remove your poster according to the time table below.

Date Setup Pres.entatlc.m and Removal
discussion
January 28th (Thu.) 8:00~9:00 17 : 00~18 : 00 18 : 00~18 : 30
January 29th (Fri.) 8 :00~9:00 14 : 20~15: 20 15 : 50~17 : 20

* In case your poster is not removed during the period, the secretariat properly disposes of the poster.

3. Pushpins and presenter’s ribbon are available for each poster panels.

Please wear presenter’s ribbon during presentation time.

4. Please proceed with your presentations by chairman's instructions.

10 minutes are prepared for each presenter (5 minutes for presentation and 5 minutes for

discussion).

Please be strict to your presentation time.

Please note that the bell rings the following 2 times.
1. after the presentation (after a lapse of 5 minutes)

2. after the Q & A (after a lapse of 10 minutes)

© President's Awards (Best Award, Excellent Award, Case Study Award)

Please note that abstracts marked with asterisks (%) are written by authors under the age of 40 and

are considered for President's Awards (Best Award, Excellent Award and Case Study Award).
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Timetable

Jan. 27 (Wed)

Room 2
(6F International Conference Hall)

Room 3
(5F Small Hall 2)

JR Hotel Clement Takamatsu
(2F Miyabi)

8:00 —

9:00 —

10:00 —

11:00

12:00 —

13:00 —

14:00 —

15:00 —

16:00 —

17:00

11:00

28th Slide Conference

17:00

11:10

Educational Committee
12:10

12:30

Editorial Committee

14:30

15:00

Board Meeting

17:00

18:00 —

17:20
Explanation of Exam

Questions
18:20

19:00 —

20:00 —

21:00 —

22:00 —

23:00 —

20:45

International President's Meeting
21:45

22:00
IFSTP EC Meeting
23:00
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Timetable
Jan. 28 (Thu)
Room 1 Room 2 Room 3 Poster
(3F Main Hall) | (6F ntemational Conference Hal) | (5F Small Hall 2) | (1F Exhibition Hall) 5F Conference Room 51
8:00 — 8:00
8:20~ i
. Opening ceremony Poster Setup
8:30
an | 9:00
9:00 Oral
Presentation I
0-01~ 0-08
10:00 — 10:10
10:20
. Workshop
11:00 — i - kumiko Ogawa
Hideki Wanibuchi
11:50
12:00 — 12:00 12:00 12:00
Luncheon Seminar I | Luncheon Seminar I Board Certification
AnaPath GmbH/Safety Alliance | BoZo Research Center Inc. Committee
13:00 — 13:00 13:00 Poster Viewing =20
13:10
Educational Lecture
Speaker : Robert R. Maronpot
Chair : Shim-mo Hayashi
14:00 | 14:13(\)[ IM-MO Rayasni
14:10
Special Lecture 1
Speaker : Kunitoshi Mitsumori
15:00 — 15C:qa(i)r:Dai Nakae
15:20 15:20
Oral Oral PresentationIl
16:00 4 presentation (Case Report)
0-09~ 0O-15 O-16~0-22
16:50 16:50
17: —
00 17:00
Poster Presentation I
P-01~ P-34
. 18:00
18:00 — Poster Removal
18:00~18:30
18:30~
19:00 — Social Gathering Banquet
JR Hotel Clement Takamatsu
20:00 — 3F Room Hiten
21:00 —
22:00 —
23:00 —
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Timetable

Jan. 29 (Fri)

Room 1

Room 2

Room 3

Poster

(3F Main Hall) | (6F Interational Conference Hall) | (SF Small Hall 2) | (1F Exhibition Hall) 5F Conference Room 51
8:00 — 8:00
Poster Setup
8:40 )
9:00 — 9:00
Symposium
Chair : Yuji Oishi
10:00 — Hiroshi Onodera
10:40
11:00 — 10:50,
Special Lecture I
Speaker : Samuel M. Cohen
1%%” - Katsumi Imaida Poster Viewing
12:00 — 12:00 12:00 12:00
Luncheon Seminar I | Luncheon Seminar IV New Editorial
WIL Research Charles River Laboratories Japan, Inc. Committee
13:00 — 13:00 13:00 13:00
13:10 13:10
Oral PresentationlV | Oral PresentationV
0-23~ 0-26 0-27~ 0-30
14:00 14:00 14:00
14:20
Poster Presentationll
15:00 — P-35~ P-71
15:20
15:30
16:00 — Board of Councilors 1550
The General Assembly
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Program

Special Lecture 1

January 28 (Thursday) 14 : 10~15:10 Room 11[3F Main Halll

Chair : Dai Nakae (Laboratory of Food Safety Assessment Science, Department of Nutritional Science and
Food Safety, Faculty of Applied Biosciences, Tokyo University of Agriculture)

SL-01 Toxicologic Pathology in the Risk Assessment of Chemicals: Challenges of the Limitations
OKunitoshi Mitsumori

Professor Emeritus, Tokyo University of Agriculture and Technology

Special Lecture 1I

January 29 (Friday) 10 : 50~11 : 50 Room 1[3F Main Halll

Chair : Katsumi Imaida (Onco-Pathology, Department of Pathology and Host-Defense, Faculty of Medicine, Kagawa University)

SL-02 Critical Role of Toxicologic Pathology in a Short-Term Screen for Carcinogenicity
(OSamuel M. Cohen
Department of Pathology and Microbiology, University of Nebraska Medical Center, USA

Educational Lecture

January 28 (Thursday) 13:10~14:10 Room 103F Main Halll

Chair : Shim-mo Hayashi (Global Scientific and Regulatory Affairs, San-Ei Gen F.F.l., Inc.)
Co-Sponsor : |ATP

EL Adverse, Non-adverse, and Adaptive Responses in Toxicologic Pathology
ORobert R. Maronpot
Chair, IATP Education Committee

Maronpot Consulting LLC, USA
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January 29 (Friday) 8 : 40~10 : 40 Room 103F Main Halll

Chair : Yuji Oishi (Drug Safety Research Labs., Astellas Pharma Inc.)
Hiroshi Onodera (Pharmaceuticals and Medical Devices Agency)

The Risk Assessment and Toxicologic Pathology in the Various Fields

SY-01 Risk Assessment in Food Safety and Relevant Toxicologic Pathology
(OShim-mo Hayashi
Global Scientific and Regulatory Affairs, San-Ei Gen F.F.I, Inc.

SY-02 Risk assessment of industrial chemicals and toxicologic pathology
OTsutomu Ichiki

Center for Clinical and Translational Research Kyushu University

SY-03 Risk assessment of Pesticide and Relevant Toxicologic Pathology
(OSatoshi Furukawa

Nissan Chemical Industries, LTD. Biological Research Laboratories

SY-04 Risk assessment of environmental chemicals and toxicologic pathology
OHideki Wanibuchi
Department of Molecular Pathology, Osaka City University Graduate School of Medicine

January 28 (Thursday) 10 : 20~11 : 50 Room 1[3F Main Halll

Chair : Kumiko Ogawa (Division of Pathology, National Institute of Health Sciences)
Hideki Wanibuchi (Department of Molecular Pathology, Osaka City University Graduate School of Medicine)

Current Trends of Carcinogenesis Research

WS-01 Mechanisms of aberrant DNA methylation induction by chronic inflammation
(OHideyuki Takeshima, Toshikazu Ushijima

Division of Epigenomics, National Cancer Center Research Institute

WS-02 Sleeping Beauty transposon-mediated mouse liver cancer model - Relationship of
cancer-related genes with cancer phenotypes
(OMasahiro Yamamoto
Division of Tumor Pathology, Department of Pathology, Asahikawa Medical University

WS-03 A novel approach for detection of chemical carcinogenicity using 3D-cultured normal
epithelia derived from genetically modified mice
OToshio Imai"”, Masako Ochiai”, Tetsuya Matsuura®, Hitoshi Nakagama",
Yoshitaka Hippo®
UNatl. Cancer Ctr. Res. Inst.,, 2 Yokohama City Univ., ?Chiba Cancer Ctr. Res. Inst.
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WS-04

134

The mechanism of radiation carcinogenesis depending on age at exposure

— Based on the analysis of radiation-induced mouse thymic lymphomas —

OMasaaki Sunaoshi”, Yoshiko Amasaki", Shinobu Sakairi"”, Benjamin Blyth'?,
Takamitsu Morioka"”, Mutsumi Kaminishi”, Yi ShangZ), Mayumi Nishimura'?,
Yoshiya Shimada'?, Akira Tachibana”, Shizuko Kakinuma'*”

YRadiobiology for Children’s Health Program, Research Center for Radiation Protection, National Institute of

Radiological Sciences

YRadiation Effect Accumulation and Prevention Project, Fukushima Project Headquarters, National Institute

of Radiological Sciences

YDepartment of Biological Sciences, Faculty of Science, Ibaraki University



The 32" Annual Meeting of the Japanese Society of Toxicologic Pathology

Oral Presentation 1

January 28 (Thursday) 8 : 30~10: 10 Room 103F Main Halll

Chair : Makoto Shibutani (Tokyo University of Agriculture and Technology, Laboratory of Veterinary Pathology)
Satoru Hosokawa (Tsukuba Drug Safety, Eisai Co., Ltd.)

0-01

0-02 *

0-03 *

0-04 *

Suppressive effect of apocynin, NADPH oxidase inhibitor, on rat hepatocarcinogenesis
OShugo Suzuki*”, Aya Naiki”, Shinya Sato”, Hiroyuki Kato", Toshiya Kuno",

Satoru Takahashi”
YDept. Exp. Pathol. Tumor Biol, Nagoya City Univ., ?Pathol. Div., Nagoya City East Med,, Ctr.

Involvement of CAR in Tumorigenesis Induced by Acifluorfen

OKazunori Kuwata'*”, Kaoru Inoue”, Miwa Takahashi"”, Ryohei Ichimura”,
Tomomi Morikawa", Yukio Kodama®”, Midori Yoshida”

"Div. Path, NIHS, *Drug Dev. Div., MTPC, *Fac. Agri, TUAT, " Div. Toxicol, NIHS,

YFood Safety Commission, Cabinet Office

Connexin 32 dysfunction promotes ethanol-related hepatocarcinogenesis via activation
of Dusp1-Erk axis in rats
(OHiroyuki Kato, Aya Naiki-Ito, Satoshi Fuji, Shugo Suzuki, Shinya Sato,
Toshiya Kuno, Satoru Takahashi
Dep. Exp. Pathol. Tumor Biol., Nagoya City Univ.

Possible involvement of oxidative stress in hepatocarcinogenesis in mice treated with

piperonyl butoxide

OMasako Tasaki”, Yuichi Kuroiwa®, Tomoki Inoue”, Daisuke Hibi", Kohei Matsushita”,
Aki Kijima", Akiyoshi Nishikawa®, Takashi Umemura"

UDiv. of Path, NIHS, “BSRC, NIHS

Chair : Munehiro Teranishi (Daiichi Sankyo Co., Ltd., R&D/PV Quality Assurance Department)
Jyoji Yamate (Veterinary Pathology, Osaka Prefecture University)

0-05

0-06 *

Molecular biological characteristics of experimentary high metastatic clones of rat

RCC

OShotaro Yamano”, Kenji Yamada?, Kentaro Kajiwara®, Kiyokazu Ozaki”,
Hideki Wanibuchi"

YOsaka City University, ?National Cancer Center Research Institute, ?Osaka University, ¥Setsunan University

Possible mechanisms underlying exacerbation of osmotic nephrosis in the presence of
kidney injury-2-
OKohei Matsushita”, Shinji Takasu", Ken Kuroda", Yuji Ishii”, Aki Kijima",

Keisuke Kitaura?, Makoto Sato?, Satoshi Matsumoto”, Takashi Umemura"

YDiv. Path, NIHS, ?Otsuka Pharmaceutical Co., Ltd.
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0-07 *

0-08

Chemopreventive and chemotherapeutic effects of luteolin on rat prostate cancer
(OAya Naiki-Ito, Hiroyuki Kato, Shinya Sato, Shugo Suzuki, Toshiya Kuno,

Satoru Takahashi
Dept. Exp. Path. & Tumor Biol., Nagoya City Univ. Grad. Sch. Med. Sci.

LAT1 and 4F2hc expression in tumor microvasculature of BBN induced rat bladder
carcinoma

OTomoko Mutou”, Shin Wakui?, Yoshikatsu Kanai”

UToxicol and Pathol Res, SRICC, ?Dept of Tox., Azabu Univ. Such. Vet. Med,,

®Dept. Parmacol, Osaka Univ. Grad. Sch. Med.

Oral Presentation I

January 28 (Thursday) 15 :20~16 : 50 Room 1[3F Main Halll

Chair : Satoru Takahashi (Department of Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical Sciences)
Naofumi Takahashi (The Institute of Environmental Toxicology)

0-09 *

0-10 *

0-11

136

Study on mechanism of dammar resin induced hepatocarcinogenesis in rats

(OMasaki Fujioka, Min Gi, Shotaro Yamano, Satoko Kawachi, He Fang,
Masanori Takeshita, Hideki Wanibuchi

Dept. Mol. Path,, Osaka City Univ. Grad. Sch. Med.

Responses of cell cycle proteins in rat liver cells to hepatocellular carcinogens/
promoters at the early post-initiation phase

12 Yumi Kangawa", Toshinori Yoshida”,

OMasayuki Kimura'?, Sayaka Mizukami
Makoto Shibutani”

YLab. Vet. Pathol, Tokyo Univ. Agric. Technol, ?United Grad. Sch. Vet. Sci,, Gifu Univ.

Identification of foreign materials on the histological section by micro-FTIR and Raman

spectroscopy

(OHitomi Hagiwara”, Ryouhei Asou”, Yoriko Inomata”, Saki Ozawa®, Yoshiko Kondou",
Atsushi Isobe”, Junko Souba”, Masako Tasaki”, Kasuke NaganoZ)

YTERUMO Co., ?Nagano Toxicologic-Pathology Consulting

International Globalization of Findings in Toxicologic Pathology by Peer Review and
INHAND, and Consideration

OHijiri Iwata”, Takayuki Anzai”, Michihito Takahashi®

YLunaPath LLC, Laboratory of Toxicologic Pathology, ?Showa University School of Medicine,

YPathology Peer Review Center
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Chair : Naoki Yoshimi (Dept. Pathol. Oncol., Univ. Ryukyus Med. Sch.)

0-13

0-15 *

Distribution of Lgr5-expressing epithelial stem cells in the regenerative process of

gastric ulcer in mice

OAkihiro Hirata", Kengo Namiki?, Hiroki Sakai?, Hiroyuki Tomita®, Akira Hara®,
Tokuma Yanai”

Div. Animal Exp., Gifu Univ., ?Lab. Vet. Pathol, Gifu Univ, ? Dept. Tumor Pathol., Gifu Univ.

Radiation protection and blood pressure decreasing effect by miso of different

fermented time

OHiromitsu Watanabe'?, Megumi Sasatani”, Atsuko Takahashi?, Yuichiro Miyasaka®,
Masao Yoshizumi4>, Tsutomu MasujimaZ)

VRIRBM, Hiroshima Univ, ?Riken, ?Miyasaka Jozo Co. LTD., ¥Gra. Scl. Biomed. Health, Hiroshima Univ.

The risk of colorectal cancer in individuals with SNPs in NRF2 evaluated by using an

experimental model of human colorectal cancer

OYuh Yokoo, Aki Kijima, Yuji Ishii, Shinji Takasu, Takuma Tsuchiya, Kumiko Ogawa,
Takashi Umemura

Divisions of Pathology, National Institute of Health Sciences

Oral Presentation I (Case Report)

January 28 (Thursday) 15:20~16: 50 Room 2 [6F International Conference Halll

Chair : Kosei Inui (Safety Science Research Laboratory, Central Research Institute, Ishihara Sangyo Kaisha, Ltd.)
Toru Hoshiya (BoZo Research Center Inc.)

0-16 *

0-17 *

0-18 #*

0-19

Cerebellar atrophy in a MRL/Ipr mouse
OKazufumi Kawasako, Shino Kumabe, Takafumi Oshikata, Mikio Mitsuishi,
Masao Hamamura

Pathology Department, Nonclinical Research Center, LSI Medience Corporation

Ophthalmologic and histopathological investigation of an enlarged eye in a Sprague-

Dawley rat

ONorifumi Takimoto, Ken Kuroda, Harutaka Oku, Daisuke Hibi, Kenji Nakamura,
Atsuko Murai, Koji Shimouchi, Mikio Konishi

Safety Research Laboratories, Discovery and Research, ONO Pharmaceutical Co., Ltd.

A spontaneous histiocytic sarcoma in an 11-week-old female SD rat
(OYuka Nakano, Kaori Noishiki, Takanobu Okazaki, Kimiaki Hirakawa, Kinji Kobayashi
Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

The Significance of Bile Duct Components in the Diagnosis of Malignant Liver Tumors

in Mice

OAtsushi Shiga, Yasufumi Ota, Masayo Hosoi, Rumiko Miyajima, Kazushige Hasegawa,
Isao Narama

Public Interest Incorporated Foundation, Biosafety Research Center (BSRC) 137
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Chair : Katsuhiko Yoshizawa (Pathology Il, Kansai Medical University)

0-20 *

0-21

0-22 *

Histopathologic characteristics in congenital kyphoscoliotic Ishibashi rats during animal
growth
OMizuho Takagi, Yuko Yamaguchi, Tomomi Nakazawa, Natsumi Shimoyama,

Masao Takano, Kazutoshi Tamura, Toru Hoshiya

BoZo Research Center Inc.

Spontaneous testicular changes in Microminipigs
OAkihisa Kangawa, Masayoshi Otake, Satoko Enya, Masatoshi Shibata

Shizuoka Prefectural Research Institute of Animal Industry, Swine and Poultry Research Center

Morphological and immunohistochemical features of mammary adenocarcinoma in

pregnant Sprague-Dawley rats

(OAyako Sayama, Takashi Aoki, Shinobu Hakamata, Kayoko Ishikawa, Isao Igarashi,
Toshihiko Makino, Kiyonori Kai, Wataru Takasaki

Medicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.

Oral Presentation IV

January 29 (Friday) 13 : 10~14: 00 Room 103F Main Halll

Chair : Kiyokazu Ozaki (Laboratory of Pathology, Setsunan University)
Masami Suzuki (Research Division, Chugai Pharmaceutical Co.,Ltd.)

0-23 *

0-24 *

0-25

138

Late Onset Effect of Iminodipropionitrile on Mouse Hippocampal Neurogenesis with
Epigenetic Toxicity
OTakeshi Tanaka'?, Yasuko Hasegawa-Baba, Megu Itahashi'?, Katsuhide Igarashi®,

Toshinori Yoshida", Makoto Shibutani”
YLab. Vet. Pathol, Tokyo Univ. Agricul. Technol, ?UGSVS, Gifu Univ., L-StaR, Hoshi Univ.

Myocardial lesions with nuclear alteration and hydropic degeneration induced by

Amphotericin B in monkeys

ORyosuke Kobayashi”, Daiki Kobayashi®, Takashi Hirashima®, Hideki Harada”,
Yasuyuki Oonishi?, Takuya Doi”, Yumi Wako", Takeshi Kanno", Minoru Tsuchitani”

VPathology Department, LSI Medience Corporation,

YSafety Assessment Department, LSI Medience Corporation

Activation of ERK1/2 on DHPN-induced lung carcinogenesis in F344 rats
OKeiko Yamakawa', Masanao Yokohira”, Yuko Narusawa®, Shohei Kanie”,

Shota Yoshida", Kousuke Saoo'?, Katsumi Imaida”

Y0Onco-Pathology, Faculty of Medicine, Kagawa University, 2Kaisei General Hosp.
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0-26 Histopathological changes induced by multi-walled carbon nanotubes (MWCNT) lung
deposition due to inhalation exposure to rats
(OShigetoshi Aiso, Kenji Takanobu, Taku Katagiri, Hideki Senoh, Yumi Umeda,
Shoji Fukushima

Japan Bioassay Research Center

Oral Presentation V

January 29 (Friday) 13 :10~14: 00 Room 2 [6F International Conference Halll

Chair : Hijiri lwata (LunaPath LLC, Laboratory of Toxicologic Pathology)
Satoshi Furukawa (Nissan Chemical Industries, LTD. Biological Research Laboratories)

0-27 Histopathological analyses of calcified atherosclerosis in ApoE-knockout mice
(OMasa-Aki Shibata”, Eiko Shibata”, Mariko Harada-Shiba®”
YLab. Anatomy & Histopathol, Grad. Sch. of Health Sci, Osaka Health Sci. Univ.,

?Dept. of Mol. Innov. in Lipidol, Natll. Cereb. & Cardiovasc. Centr. Res.

0-28 In vivo toxicity and effectiveness of Mcl-1-targeting small-molecule inhibitors
(OKenichiro Doi, Hideki Wanibuchi, Min Gi, Anna Kakehashi, Naomi Ishii,
Shotaro Yamano
Molecular Pathology, Osaka City Univ. Graduate School of Medicine

0-29 Alveolar hyperplastic lesions observed in rats administered multi-wall carbon nanotube
by repeated intratracheal instillation
OYoshimitsu Sakamoto”, Motoki Hojo", Akihiko Hirose?, Akiko Inomata”, Dai Nakae”
YTokyo, Metropl. Inst. Pub. Health, ?Natl. Inst. Health Sci, ¥ Tokyo Univ. Agricul.

0-30 Lung Carcinogenesis in Rats Exposed to Multi-walled Carbon Nanotubes (MWCNT) by
Whole Body Inhalation
OYumi Umeda, Hideki Senoh, Kenji Takanobu, Taku Katagiri, Shigetoshi Aiso,

Tatsuya Kasai, Makoto Ohnishi, Shoji Fukushima
Japan Bioassay Research Center, JISHA
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Poster Presentation I -1

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll

Chair : Shigetoshi Aiso (Japan Bioassay Research Center)
Akihito Shimoi (Ina Research Inc.)

P-01 Effects of magnetite nanoparticles on carcinogenicity of DHPN in Fischer 344 rats
OY Tada”, H Takahashi”, K Yuzawa", H Ando”, Y Kubo”, A Nagasawa”, F Kaihoko",
M Houjou", A Inomata”, D Nakae?, M Kurita"
YTokyo Metropolitan Institute of Public Health, 2 Tokyo University of Agriculture

P-02 * The expression of S100A4 in the DHPN-induced lung tumors of rats
OYuko Narusawa', Masanao Yokohira”, Keiko Yamakawa", Shohei Kanie”,
Shota Yoshida", Kousuke Saoo"?”, Katsumi Imaida”

YOnco-Pathol, Fac. Med.,, Kagawa Univ., 2 Kaisei General Hosp.

P-03 *  Temporal and Quantitative Histological Analysis using Whole slides of Bleomycin
Induced Pulmonary Fibrosis in Mice
OYuta Fujii, Masamitsu Aoki, Tomoaki Tochitani, Mami Kouchi, Izumi Matsumoto,
Toru Yamada, Hitoshi Funabashi

Sumitomo Dainippon Pharma Co., Ltd.

P-04 26-week carcinogenesis study of 1,2-dichroloethane by repeated topical application
using rasH2 mice
OTakamasa Numano®”, Mayuko Suguro”, Yuko Doi"”, Mayumi Kawabe", Koji Urano?,
Hideki Tsutsumi?, Akihiro Hagiwara", Yukinori Mera"

UDIMS Institute of Medical Science, ?Central Institute for Experimental Animals

Poster Presentation [ -2

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll

Chair : Takatoshi Koujitani (Preclinical Research Management Group, Preclinical Research Laboratories, Sumitomo Dainippon Pharma Co., Ltd.)
Masanao Yokohira (Onco-Pathology, Faculty of Medicine, Kagawa University)

P-05 Effects of multiwall carbon nanotube on the pulmonary injury and expression status of
specific cytokines
OHarutoshi Matsumoto”, Katsumi Fukamachi", Mitsuru Futakuchi”, Hiroyuki Tsuda?,
Masumi Suzui”

YDep. Mol. Toxicol, Grad. Sch. Med. Sci. Sch,, Nagoya City Univ, ¥ Nanotoxicol. Project, Nagoya City Univ.

P-06 Adjuvant effects of transcutaneously exposed silver nanoparticles
OYoung-Man Cho, Yasuko Mizuta", Takeshi Toyoda”, Jun-ichi Akagi”,

Tadashi Hirata"”, Mizuki Sone'”, Reiko Adachi®, Yoshie Kimura®,

Tomoko Nishimaki-Mogami®, Kumiko Ogawa"

UDiv. Path. NIHS, ?Div. Biochem., NTHS, *Showa Univ., ¥ Tokyo Univ. Agricul. Technol.
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P-08
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Permeability of skin to nano platinum particles after the epidermal skin barrier is
disrupted
OFumiaki Kumagai”, Mai Todoroki”, Mika Senuma”, Yoshiaki Saito”,

Kazuma Higashisaka® Yasuo Yoshioka®, Yasuo Tsutsumi”, Makiko Kuwagata”
YHatano Research Institute, FDSC, ?Grad. Sch. of Pharm. Sci., Osaka University

Development of Two-Stage Ultra-Short-Term Skin Carcinogenicity Model Using rasH2
Mice
OMayuko Suguro”, Mayumi Kawabe”, Takamasa Numano”, Kouji Urano?,

Hideki Tsutsumi”, Yukinori Mera”

YDIMS Institute of Medical Science, Inc., ?Central Institute for Experimental Animals

Poster Presentation 1 -3

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll

Chair : Osamu Katsuta (Toxicology & Pharmacokinetics Group, Global Non-Clinical Research, Santen Pharmaceutical Co., Ltd.)
Toshiyuki Shoda (Toxicology Research Laboratories, Central Pharmaceutical Research Institute, Japan Tobacco Inc.)

P-09

P-10 *

P-12 *

P-13 *

Trimethyltin Chloride (TMT) Neurodevelopmental Toxicityin Embryonic Zebrafish
(OJaehak Park, Jin Kim

Seoul National University, Korea

Histopathological changes and reversibility of olfactory epithelium induced by UFT in
rats
OFumiko Ninomiya, Hideki Tanaka, Shota Yoshida, Shohei Kanie, Satoshi Suzuki,

Kazuo Hakoi
Taiho Pharmaceutical Co., Ltd.

Gene expression analysis for evaluation of neurotoxicity of rats after 28-day exposure
to CPZ
OHajime Abe'”, Fumiyo Saito®, Yumi Akahori®, Nobuya Imatanaka®,
Toshinori Yoshida”, Makoto Shibutani”
YVet. Pathol, Tokyo Univ. Agricul. Technol, ?United Grad. Sch. Vet. Sci,, Gifu Univ., ¥ Chem. Eval. Res. Inst.

Trimming of the dog brain in accordance with the STP position paper

(ONaoaki Yamada, Yuki Tomonari, Tetsuro Kurotaki, Junko Sato, Takuya Doi,
Takeshi Kanno, Minoru Tsuchitani

Pathology Department, Drug Development Service Segment, LSI Medience Corporation

Developmental exposure effect of MNU on hippocampal neurogenesis in rat offspring

OYousuke Watanabe'?, Ayako Shiraki*”, Yumi Akahori®, Nobumi Imatanaka®,
Toshinori Yoshida", Makoto Shibutani”

YLab. Vet. Pathol, Tokyo Univ. Agricul. Technol, ?United Grad. Sch. Vet. Sci., Gifu Univ.,, ¥Chem. Eval. Res. Inst.
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Poster Presentation 1 -4

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll

Chair : Mayumi Kawabe (DIMS Institute of Medical Science, Inc.)
Akihiro Hirata (Division of Animal Experiment, Life Science Research Center, Gifu University)

P-14 =% Effect of Developmental Exposure to Lead Acetate on Neurogenesis in the
Hippocampal Dentate Gyrus in Mice
OYasuko Hasegawa”, Takeshi Tanaka'?, Yousuke Watanabe?, Avyako Shiraki*?,
Toshinori Yoshida", Makoto Shibutani'
ULab. Vet. Pathol, Tokyo Univ. Agricul. Technol, ?United Grad. Sch. Vet. Sci,, Gifu Univ.

P-15 * Study on the development of eyelid tissues toward the eyelid opening modeled in the
strain difference between Hatano high-and low-avoidance rats
(OMakoto Shinmei, Miho Takamura, Yuta Hasegawa, Miho Suzuki, Megumi Tanaka,
Kanako Sueoka, Reina Nakae, Shouko Shimaoogi, Mariko Shirota

Azabu University

P-16 * Evaluation of effects of wearing animal jackets or harnesses on the cornea in the rat
OJun Watanabe”, Hirofumi Hatakeyama”, Yoshihiro Takei”, Haruko Koizumi",
Tetsuyo Kajimura", Saki Inoue", Junko Sora", Shin-ichi Sato", Akihito Shimoi”,
Hijiri Iwata®
YIna Research Inc., ?LunaPath LLC

P-17 Histopathological examination of zebrafish eye -influence of fixatives and retinal
histopathological changes with exposure to N-methyl-N-nitrosourea-
(OYoshinori Yamagiwa, Kazuyo Sadamoto, Shingo Nemoto, Masaaki Kurata,

Hideyuki Sakaki

Toxicology Research Laboratory, Senju Pharmaceutical Co., Ltd.

P-18 =* Age dependent target cells in L-glutamate-induced retinal damage
OHikaru Mitori?, Yutaka Nakahara", Kenjiro Tsubota®, Takeshi Izawa®”,

Mitsuru Kuwamura?, Masahiro Matsumoto”, Jyoji Yamate?
YDrug Safety Research Labs. Astellas Pharma Inc,,

?Laboratory of Veterinary Pathology, Osaka Prefecture University

Poster Presentation I -b

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll

Chair : Toshiya Kuno (Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ.)

P-19 % Immunosuppression by prednisolone enhances Candida albicans-induced mucosal
proliferation and chronic inflammation in alloxan-induced diabetic rats
OYui Terayama, Yusuke Nakajima, Tetsuro Matsuura, Isao Narama, Kiyokazu Ozaki

Laboratory of Pathology, Setsunan University
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P-20

P-21 *
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What lesions could be improved with eradication of H. pylori in the human stomach?
Comparison of gastric and intestinal-metaplastic glands

OYuka Kiriyama”, Masae Tatematsu®, Tetsuya Tsukamoto”

1\’Dept. of Diag. Pathol., Fujita Health Univ. Sch. of Med., 2Uapan Bioassay Res. Ctr.

Immunohistochemical study for regional distribution of endocrine cells in the stomach
of the beagle dog
OHirofumi Yamauchi, Hitoshi Kandori, Takeshi Watanabe

Drug safety research laboratories, Takeda Pharmaceutical Company Limited

Poster Presentation I -6

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll

Chair : Tetsuya Tsukamoto (Department of Diagnostic Pathology, Fujita Health University School of Medicine)
Kazuo Hakoi (Taiho Pharmaceutical Co., Ltd.)

pP-22

pP-23 *

P-24 *

P-25

The modifying effects of the extract from okinawan herb A in mouse colon
carcinogenesis

(OAI Tokeshi, Reika Takamatsu, Kazunari Arakaki, Saori Nakachi, Naoki Yoshimi
Department of Pathology & Oncology, Graduate School of Medicine, University of the Ryukyus

Search for suppressants of colon cancer and expression analysis of Akap13 in mouse

AOM/DSS model

OYumi Kangawa?, Toshinori Yoshida", Akira Kataoka”, Tohru Kihara”, Kanata Ibi®,
Shim-mo Hayashi”, Makoto Shibutani’

YTokyo Univ. Agric. Technol, ?Kaken Pharmaceutical CO., LTD. , ?San-Ei Gen F.F.L, Inc.

Strain differences between ICR and C57BL/6 mouse models of inflammation-induced
colorectal tumorigenesis

OKota Nakajima, Yuji Nozaki, Hisayoshi Takagi, Fumio Furukawa

Bio Technical Center, Japan SLC, Inc.

AOM-DSS-induced inflammation related colon carcinogenesis in ob/ob mice
OShigeyuki Sugie”, Fumio Furukawa", Takuji Tanaka”

UDept. Pathol, Murakami Memorial Hosp., Asahi Univ., Sch. Dent,,
Z)Dept. Diag. Pathol. Res. Cent. Diag. Pathol., Gifu Mun. Hosp.
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Poster Presentation 1 -7/

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll

Chair : Masahiko Kushida (Sumitomo Chemical Co., Ltd. Environmental Health Science Laboratory)
Toshihisa Fujiwara (Tanabe R&D Service Co., Ltd.)

P-26 * Bone toxicity induced by chronic administration of excessive fluoride in rats
OYuki Seki”, Kenichi Noritake”, Shoji Asakura’, Akiyo Otsuka', Aya Goto",
Yoshikazu Taketa", Etsuko Ohta”, Kyoko Nakano"”, Akira Inomata,
Kazuhiro Hayakawa?, Satoru Hosokawa”

YTsukuba Drug Safety Eisai Co.Ltd. , ?Sunplanet Co., Ltd,

pP-27 Basophilic granules in the bone and teeth tissues in fluorosis
OKazuhiro Hayakawa, Yuki Seki®, Akira Inomata?, Etsuko Ohta”, Yoshikazu Taketa?,

Aya Goto?, Jiro Sonoda®, Kyoko Nakano-Ito?, Satoru Hosokawa?, Toyohiko Aoki"
YPreclinical Safety Research, Sunplanet Co, Ltd, ? Tsukuba Drug Safety, Eisai Co., Ltd.

pP-28 Hemophagocytic histiocytic sarcoma in a beagle
(OKaori Noishiki, Junko Fujishima, Kinji Kobayashi
Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

P-29 % Histopathological Changes Induced by Sucrose Iron in the Rat
OYusuke Kagawa, Dai Muramatsu, Kei Kijima, Miki Suehiro, Yuka Minamisawa,

Shino Ito, Yasuhiro Kojima, Ikue Kitazawa, Kosumo Numao, Hiroaki Yamaguchi,

Aisuke Nii
Central Research Lab., Seikagaku Co.

Poster Presentation [ -8

January 28 (Thursday) 17 : 00~18 : 00 Poster [1F Exhibition Halll
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Toxicologic Pathology in the Risk Assessment of Chemicals: Challenges
of the Limitations

(OKunitoshi Mitsumori

Professor Emeritus, Tokyo University of Agriculture and Technology

It is well known that the toxicologic pathology is regarded as a very important field in the risk assessment of
pharmaceuticals and chemicals contained in food. We have detected various kinds of toxic lesions in experimental
animals induced by chemicals so far, but we recognize that there are some limitations in the evaluation. In
this presentation, I will pick up some examples of the limitations and would like to talk about how we should
overcome them.

Histopathological examinations in toxicity studies are mainly conducted in sections stained with hematoxylin-
eosin (HE). Immunohistochemistry and electron microscopy are performed to clarify the characteristics of toxic
lesions, but no epoch-making tool to replace the ordinary light microscopic examinations using HE-stained
sections has been developed until now. Especially, since there is a potential risk to overlook minimal toxic
changes induced in light microscopy, we must pay careful attention to them.

In light microscopy, possible pathogenesis of toxic lesions induced in seminiferous tubular epithelia can be
speculated to a certain degree, when chronological observations are done. However, apoptosis of pachytene
spermatocytes is usually observed in most cases of testicular toxicities, but we cannot clarify the possible
mechanism of the toxicity with the light microscopy alone. Taking into account the recent findings that epigenetic
mechanism due to inhibition of histone deacetylase is suggested to be involved in the induction of apoptosis, we
should proactively use the modern tool of molecular biology.

Toxicologic pathologists can evaluate the toxicity induced by chemicals at a whorl body level, but are weak
in predicting their toxicities from the chemical structures. Phenacetin has potentials of renal toxicity and
carcinogenicity, but its metabolite, acetaminophen, doesn't have such effects. As the cause of such a difference,
it is demonstrated that most of phenacetin is metabolized into acetaminophen, but a part of phenacetin is
metabolized into more toxic metabolite, N-hydroxyphenacetin. We must also gain the knowledge on the toxicity
prediction tool taking into account the quantitative structure activity relationship.

We sometimes encounter the following case; negative results are obtained in ordinary genotoxicity studies
of the test substance, while rare tumors that are seldom seen as spontaneous are induced in treated groups
in carcinogenicity studies. In this case, we have some difficulties as to how we should clarify the mechanism
of carcinogenicity. First of all, additional genotoxicity studies to deny the genotoxicity are necessary. When
the genotoxicity can be denied, mechanistic studies to demonstrate that the test substance is a nongenotoxic
carcinogen should be performed. However, it is not always easy to clarify the mechanism. We must make
aggressive efforts to obtain the latest information on the methodology analyzing the mechanism.

Along with the recent dramatic progress of life sciences, genomics analysis has been frequently used for the
toxicological evaluation. However, since it is sometimes difficult for molecular scientists to predict the toxicity
of chemicals from the molecular data, the assistance of toxicologic pathologists who can get the overall picture
of toxic lesions is absolutely necessary. I would like to emphasize the ability of pathologists who can predict not
only the early stage of toxic lesions but also the final stage of toxic lesions from just one HE-stained section, and
to pray for the further progress of toxicologic pathology in the 21st century.
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Critical Role of Toxicologic Pathology in a Short-Term Screen for
Carcinogenicity

(OSamuel M. Cohen
Department of Pathology and Microbiology, University of Nebraska Medical Center, USA

A major consideration for safety evaluation of chemicals is an assessment for possible carcinogenic activity,
most commonly utilizing the two-year assay in rats and mice. Many problems have been identified with this
assay, including cost, time, and extensive use of animals. Over the past decades, it has also become clear that the
results of these assays are frequently not applicable to human risk. A variety of alternatives have been suggested,
beginning with the Ames assay in the 1970’s. However, none of these have proven satisfactory. A few modes of
action that are highly predictive of human carcinogenicity and require only short-term assessments are DNA
reactivity, immunosuppressive, and strong estrogenic activity. Immunosuppression in humans, whether caused
by inherited disorders, medications, or AIDS, increases risk of various cancers, mainly related to viral infections.
Estrogen increases risk of breast and endometrial cancer in humans, possibly ovary and liver. Immunosuppressive
and estrogenic activities can be readily evaluated by histopathology in short term animal studies combined with
in vitro assessments. An additional indication of possible carcinogenic activity is an increase in cell proliferation.
This can be assessed by a variety of methods, beginning with something as simple as increased organ weight,
but most commonly evaluated on the basis of hyperplasia in routine histopathologic examinations. However,
proliferation labeling indices are more sensitive for detection of early increases in cell proliferation, utilizing
various labels such a bromodeoxyuridine (BrdU), Ki-67, and PCNA. Increased proliferation is detected in 7 to
90 days in animal studies, depending on chemical class and target tissue. Evaluation of dose and mode of action
are critical for evaluating human relevance. In evaluating dose and mode of action, reliance on histopathology
is critical, and can include other modalities, such as immunohistochemistry and genomic and other molecular
analyses. It is essential for such analyses that proper tissue samples are selected for examination. Furthermore,
evaluation of transgenic and knockout models of carcinogenesis require thorough evaluation by trained
pathologists. Despite the current emphasis on iz vitro studies and molecular analyses, pathology remains central

to an overall evaluation of carcinogenic risk.
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Adverse, Non-adverse, and Adaptive Responses in Toxicologic Pathology
(ORobert R. Maronpot

Chair, IATP Education Committee
Maronpot Consulting LLC, USA

One basic definition of toxicology is “the study of adverse effects,” and yet a precise and all-encompassing definition of
‘adverse’ is elusive. Finding a universally agreed upon and understood definition of ‘adverse’ in the context of preclinical
studies is challenging and communicating what is ‘adverse’ versus ‘non-adverse’ or ‘adaptive’ to regulatory authorities
and the public is even more challenging. Defining and communicating an effect or change that is non-adverse suffers from
the same imprecision and difficulties as defining and communicating what is adverse. In assessment of potential risk to
human health, we attempt to define adverse within the context of a given method of exposure and dose and communicate
our opinion using the concept of ‘no observable adverse effect level (NOAEL). But NOAEL also suffers from ambiguity in
terms of statistical and biological relevance as it simultaneously deals with objective and subjective endpoints.

Most traditional definitions of adverse involve a “change in the morphology, physiology, growth, development, reproduction,
or life span of an organism, system, or (sub) population that results in an impairment of functional capacity, an impairment
of the capacity to compensate for additional stress, or an increase in susceptibility to other influences” (IPCS, 2004). However,
in many cases whether a change in one of these categories is adverse (pathological) or adaptive (physiological) is not clear
and is subject to conflicting opinions. Identifying a response that is non-adverse is as problematic as identifying an adverse
response and basically involves an observable outcome or response that is basically not harmful. The concept of an adaptive
response in toxicology involves a response to a xenobiotic or stress whereby the organism survives in the presence of the
xenobiotic or stress without functional impairment. Determination of what is adverse versus adaptive involves a judgment
based on expert opinion in defining where a response falls on the continuum from normal to pathological. Some apical
responses such as death and cancer are readily accepted as adverse. A mild change in organ morphology and function
that is reversible, such as hepatocellular hypertrophy and enzyme induction, is generally regarded as adaptive. However,
excessive and prolonged hepatic enzyme induction can lead to generation of reactive metabolites that alter DNA, stimulate
a proliferative response, and lead to cancer.

Up to the present time definitions of adverse have been based on what is referred to as apical endpoints where the term
‘apical’ refers to definitive phenotype and/or functional changes. As part of the current paradigm shift from conventional
animal studies to new technologies (‘omics tools’, human cells, iz vitro high throughput screening, stem cell culturing,
reconstructed tissues) and alternative approaches (mode-of-action, pathway-based toxicology, adverse outcome pathways)
we will need to rethink definitions of adverse, non-adverse, and adaptive for assessing toxicity potential. At this point
in time, use of toxicogenomics and newer-based test methods and computational strategies must await more complete
biological validation. In the meantime, we are still using the more traditional apical measurements to identify adverse
versus non-adverse effects.

Whether a specific chemical challenge to a biological system will result in an adverse or adaptive outcome should be
assessed within a temporal- and dose-response continuum. Examples of changes in different organs and the rationale for
considering these adverse, non-adverse or adaptive will be presented for adrenal, thyroid, liver, kidney, and lung.
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Risk Assessment in Food Safety and Relevant Toxicologic Pathology

(OShim-mo Hayashi
Global Scientific and Regulatory Affairs, San-Ei Gen F.F.I, Inc.

In the paradigm of risk analysis for ensuring food safety, risk assessment is a scientific evaluation of adverse
health effects resulting from human exposure to a hazard in food by professional experts. Since it is hard to get
epidemiological data in humans, toxicological data derived from animal studies are used in risk assessment.

Risk managers consider that there is no zero risk for food safety. Typical hazards in foods include microbiological
pathogens and chemicals including food additives, pesticides or contaminants which might occur secondarily in a
manufacture processing of food and in cooking. Because an unspecified number of humans may be unintentionally
exposed for a lifetime under various situations, endorsement of food additives is judged on available scientific
evidence indicating no appreciable health risk to consumers at the proposed use levels. Food flavorings safety
assessment procedures in the US, Europe and the FAO/WHO Joint Expert Committee on Food Additives (JECFA)
differ from those in Japan in terms of flavorings properties, simple chemical structure, and self-limiting use levels.
In the framework of risk analysis, when new data are available, re-evaluation of a hazard can be conducted even if
a science-based evaluation had been done previously. Upon request from the Codex Committee on Food Additives
(CCFA), JECFA has started such re-evaluations. The U.S. and European authorities also have been conducted
safety assessments of food additives and flavoring substances based on currently available data. Under regulation,
by 2020 the European Food Safety Authority (EFSA) should re-evaluate all food additives authorized for use in
the EU prior to 20 January 2009 before those additives can be included on the EU safe to use list.

For ensuring the safety of health foods, it is responsible for the company producing and marketing the food
to show the safety of their products. However, their claims are often based on long safety use and have low
credibility. Their toxicity data are often of limited quantity and are of poor quality. Up to now, it has been
reported that excessive and long exposure to specific dietary supplements beyond a daily diet level has caused
adverse health effects in humans.

Here, I present the current and historical legal framework of food additives and flavors, the risk assessment
procedure, and ongoing activity in the Japanese government. I will focus on chemical hazards in food such as the
unexpected occurrence of acrylamide during the process of cooking. In addition I will look at several flavoring
substances. The U.S. National Toxicology Program (NTP) has conducted toxicity and carcinogenicity studies
of health food ingredients with heavy human exposure such as ginkgo leaf extract, green tea leaf extract, and
aloe vela extract. Showing adverse, non-adverse and/or adapted pathological findings, an overview of worldwide
current risk assessment for food will be presented.
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Risk assessment of industrial chemicals and toxicologic pathology

OTsutomu Ichiki

Center for Clinical and Translational Research Kyushu University

Chemicals have been essential for modern society. In other words, people are living by receiving the benefits
of chemicals. However, it is also true that there are many persons who are anxious about "chemical substances”
which might cause adverse effects on the human health and the environment. Herald of modern toxicology,
Paracelsus leaves famous maxim "The dose makes the poison". All substances can be poisons or medicines
according to their intake.

Among the property of the chemicals, characteristics adversely affecting to the human health and environment
is called Hazard, ie. Toxicity. If hazard of a chemical is severe, the intake of the chemical must be strongly
suppressed. For example, if a hungry lion appears in front of somebody, he/she will soon run away. However,
if the lion is inside of the cage, people can approach the cage to observe the lion without fear. Thus the toxicity
itself cannot be weakened, however it is possible to reduce a risk by suppressing the exposure.

Currently, many countries are promoting to address reducing the risks from chemicals. This is a 2020 goal
of World Summit on Sustainable Development (WSSD). It says "To achieve, by 2020, that chemicals are used
and produced in ways that lead to the minimization of significant adverse effects on human health and the
environment, using transparent science-based risk assessment procedures and science-based risk management
procedures, taking into account the precautionary approach”. In Japan, Chemical Substance Control Law (CSCL)
was amended in 2011 (effective in its entirety), and the law shifted from hazard-based to risk-based regulation.
Furthermore, the existing chemicals as well as the new chemicals were incorporated into this law.

What is a risk assessment of industrial chemicals in CSCL? If a chemical has some hazard but the exposure to
this chemical is low level, the risk may be acceptable. This concept is now adopted in many countries. In case
of highly hazardous chemical, it is strictly regulated in order to reduce the exposure. On the contrary, in less
hazardous chemical, the regulation may be loose. It is important the risk is within the acceptable range.

To assess the risk exactly, it is necessary to measure as accurately as possible the amount of exposure and
hazard level of the chemical. Since CSCL places "long-term toxicity" at the heart of the hazard evaluation, the
toxicity tests using animals are very important. Human health hazards can be evaluated by carrying out the
animal studies such as 28-day repeated dose toxicity study which determine the NOAEL. As a matter of course,
certainty of NOAEL increases in the 90-day toxicity or one year chronic toxicity studies than in the 28-day
repeated dose toxicity study. In the near future, there is a possibility that the government directs manufacturers
and importers to conduct a long term toxicity survey, and the role of toxicologic pathology which presents an
important key to the NOAEL derived in toxicity study will become more important.
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Risk Assessment of Pesticide and Relevant Toxicologic Pathology

(OSatoshi Furukawa

Nissan Chemical Industries, LTD. Biological Research Laboratories

There are concerns about the influence of pesticides on the human, environment and organisms other than the
controlled pests and weeds, because pesticides are bioactive compounds and are released in the environment. In
consideration of the above, the toxicity studies for the registration application of pesticides in Japan are divided
as follows: 1) toxicity studies for the health effects on pesticide applicators (acute toxicity, irritation, sensitization,
mutagenicity, teratogenicity, etc.), 2) toxicity studies for the health effects on the consumers exposed to pesticide
residues (chronic toxicity, carcinogenicity, reproductive toxicity, residue in crops, etc.) and 3) toxicity studies for
the environmental effects (acute toxicity for aquatic organisms, in the soil/water fate, water pollution, etc.). The
risk assessment of pesticides for the pesticide applicators, the consumers and the environment is performed based
on the above toxicity studies.
1) Risk assessment for the pesticide applicators
In order to ensure the safety for the pesticide applicators, the risk management is performed by providing
direction to wear protective equipment (mask, gloves, etc.) referring to the results of the short-term toxicity
studies (acute toxicity, irritation, sensitization, etc.).
2) Risk assessment for the consumers
(1) Risk assessment for short-term effects of pesticide residues in crops
The acute reference dose (ARfD) is an estimate of the amount a substance that can be ingested in a period of
24 hours or less without appreciable human health risk. An ARfD is established based on acute toxic alerts
in the animal toxicity studies, such as haematotoxicity, immunotoxicity, acute neurotoxicity, liver and kidney
toxicity, etc. The maximum residue limits (MRLs) are established so that the estimated intake of pesticide
residues in crops does not exceed the AR{D.
(2) Risk assessment for long-term effects of pesticide residues in crops, food or in drinking water
The acceptable daily intake (ADI) is an estimate of the amount a substance that can be ingested on a
daily basis over a lifetime without appreciable human health risk. ADI is established by dividing the
NOAEL resulting from the long-term toxicity studies by a safety factor, conventionally 100. The MRLs are
established so that the estimated intake of pesticide residues in crops does not exceed 80% of the ADI
(3) Risk assessment for environment
The predicted environmental concentration (PEC) is the calculated value of a chemical in the environment
based on physicochemical property, application technique and application rate. The acute effect
concentrations (AEC) is established based on the acute toxicities of the pesticide to aquatic organisms, and
used as the registration withholding standard. The risk assessment for the environment performed by
comparing the PEC value and the AEC value (PEC<AEC). For terrestrial organisms (bees, silk warms, avian,
etc.), as the risk management measure, appropriate precaution statements should be presented on the label of
the container.
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Risk assessment of environmental chemicals and toxicologic pathology

(OHideki Wanibuchi
Department of Molecular pathology, Osaka City University Graduate School of Medicine

It is virtually impossible to eliminate all of the many harmful toxins and carcinogens from the environment.
Therefore, science-based risk assessment of environmental chemicals is essential. Since it is generally not possible
to study the toxicity of chemicals, especially those newly introduced into the environment, in humans, toxicologic
pathology data generated from various animal models is a major component of risk assessment for humans.
Inorganic arsenic is a human carcinogen, and chronic exposure to arsenic via drinking water is associated with
increased incidences of human bladder, liver, and lung cancers. However, the mechanisms of arsenic carcinogenicity
are not fully understood, in large part due to the lack of an appropriate animal model. We present here our data
on the evaluation of the carcinogenic potential of dimethylarsinic acid (DMA), which is a major metabolite of
arsenic in most mammals including humans, using various animal models. We demonstrate, for the first time, that
DMA is a carcinogen for the rat urinary bladder and show that oxidative DNA damage and alteration of diverse
cancer-related genes are involved in the DMA-induced bladder carcinogenesis.

While animal studies should be conducted only after consideration of the 3Rs (reduction, refinement and
replacement, the guiding principles underpinning the humane use of animals in scientific research), there is a
great need to develop short-term and comprehensive animal models for risk assessment. We will present our
recent work on the development of a rat model for comprehensive analysis of genotoxicity and carcinogenicity
and a model for detecting hepatocarcinogens in rats using gene marker sets.
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Mechanisms of aberrant DNA methylation induction by chronic inflammation
OHideyuki Takeshima, Toshikazu Ushijima

Division of Epigenomics, National Cancer Center Research Institute

Aberrant DNA methylation is highly accumulated in normal-appearing tissues, and is involved in the onset of cancers
and possibly in other diseases. Aberrant methylation is induced by exposure to various environmental factors, such as
chronic inflammation. However, underlying mechanisms of aberrant methylation induction are unclear. In this study,
we aimed to clarify molecular mechanisms of aberrant methylation induction. First, aberrant methylation induction was
analyzed using a mouse gastritis model induced by Helicobacter felis (H. felis) infection. Sparse methylation was induced
at a relatively early period after H. felis infection, followed by the appearance of dense methylation. Second, expression
changes of DNA methylation machineries were analyzed. Expression levels of DNA methyltransferases were not changed
by chronic inflammation. In contrast, expression levels of Tet3 (p=2.2 x 10™) was down-regulated in H. felis infected-mice
at a relatively early period, and those of Tetl (p=1.7 x 107%) and Tet2 (p= 1.2 x 10) were down-regulated at a relatively late
period. Levels of 5-hydroxymethylcytosine were also reduced in H. felis infected-mice. Finally, to reveal the underlying
mechanisms of down-regulation of Tef genes by chronic inflammation, expression changes of 1,881 microRNAs were
analyzed. Thirty-six of 1,881 microRNAs were up-regulated in H. felis infected-mice, and miR-29c¢ was shown to repress
Tetl, Tet2, and Tet3. These results showed that the Tet genes were down-regulated by chronic inflammation, potentially

via induction of multiple microRNAs.
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Sleeping Beauty transposon-mediated mouse liver cancer model
—Relationship of cancer-related genes with cancer phenotypes

(OMasahiro Yamamoto

Division of Tumor Pathology, Department of Pathology, Asahikawa Medical University

Mutation of genes and aberrant activation of signal transduction pathways are involved in liver carcinogenesis. Histology of
liver cancer is subdivided into hepatocellular carcinoma (HCC), cholangiocarcinoma (CC), and combined HCC-CC (cHCC-CC).
The relationship of the mutaion and the signal transduction pathways with the histological subtypes is not fully elucidate
yet. Genome-wide analysis of liver cancer revealed that CCs which developed in a background of hepatitis that is a common
background liver pathology in HCCs show similar mutation profiles to HCCs, although they show different gene expression
profiles. This result suggests that the CCs with hapetitis share common cellular origin with HCCs, however, show different
direction of differentiation (Fujimoto et al., Nat Commun 2015). In animal model, it is reported that CCs or mixed HCCs and
CCs can arise from hepatocytes (Fan et al.,, J Clin Invest 2012; Li et al, Oncotarget 2015; Sekiya and Suzuki, J Clin Invest
2012). These results suggest that liver tumors showing various phenotypes including CCs can be derived from hepatocytes.
Currently, we directly introduce single or combination of various cancer-related genes into hepatocytes iz vivo by
Sleeping Beauty transposon to examine the relationship of the introduced genes with liver cancer phenotypes. From our
experience, I'd like to present our results of liver cancers showing contrasting phenotypes which were induced by single
or combinational introduction of myristoylated Akt (myrAkt) that activates the PI3 kinase pathway, constitutive active Yap
(YapS127A) that activates the Hippo-Yap pathway, and Myc. Single introduction of Myc did not induce any liver tumors
even after 1 year. Single introduction of either myrAkt or YapS127A induced HCCs accompanied with bile duct epithelial
cells derived from the hepatocytes in 6 to 12 months. Combination of myrAkt and Myc induced HCCs, whereas combination
of myrAkt and YapS127A induced CCs in 6 weeks. Combination of YapSI127A and Myc induced cHCC-CC composed of
small hepatocellular tumor cells with bile duct differentiation at the periphery of the tumors around 10 weeks. In addition,
combination of all 3 genes induced poorly differentiated HCCs in 2 weeks. Gene expression analysis by RT-qPCR revealed
that the CCs induced by myrAkt/ YapS127A showed high expression of T%f and genes downstream to the Hippo-Yap
pathway; Notch-related genes (Jagl, Hesl, Hes2), Ctgf, and Tgfb2, although the HCCs induced by myrAkt/Myc and myrAkt/
YapS127A/Myc did not show the upregulation. The cHCC-CC induced by YapS127A and Myc specifically upregulated
hepatoblastic markers (Afp and DIk) and stem cell markers (Nanog and Sox2).

In summary, activation of the PI3 kinase pathway and the Hippo-Yap pathway induced CCs from hepatocytes, whereas co-
activation with Myc induced HCCs with suppression of 77f and downstream targets of the Hippo-Yap pathway. In addition,
activation of the Hippo-Yap pathway and Myc induced cHCC-CC with hepatoblast/stem cell features. Sleeping Beauty
transposon-mediated mouse liver cancer model is thought to be useful model to explore the roles of cancer-related genes

and signal transduction pathways in liver cancinogenesis.
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A novel approach for detection of chemical carcinogenicity using
3D-cultured normal epithelia derived from genetically modified mice
OToshio Imai”, Masako Ochiai”, Tetsuya Matsuura?, Hitoshi Nakagama®, Yoshitaka Hippo®

UNatl Cancer Ctr. Res. Inst., 2 Yokohama City Univ., ®Chiba Cancer Ctr. Res. Inst.

(Background) A 26-week alternative method using rasH2 mice (15 mice/group) has been established for long-term
conventional carcinogenicity studies.

(Aim) Establishment of a short-term method using minimal number of mice.

(Materials and Methods) Normal epithelia from (genetically modified) mice were used for 3-dimensional (3D) culture, to
which genetic modifications by lentivirus were added if necessary. Investigations about following parameters are now on
going. {Mouse strain} C57BL/6, BALB/c (harboring Prkdc polymorphism)

{Genetic modification) p53" mice, LSLKras®*®"* transgenic mice, rasH2 mice, Pfen-knockdown (shRNA-transduction to
cells)

(Target organ) Large intestine, intrahepatic bile duct, lung, urinary bladder, and others. At the present stage, effects
of PhIP-treatment in combination with Kras-activation/Pten-knockdown on 3D-cultured large intestinal epithelia from
C57BL/6 mice would be reported.

(Results) Although tumor formation was confirmed in subcutis of nude mice with Kras-activated large intestinal epithelia,
only slight promotion of ductal formation was seen with Pfen knockdown. On the other hand, tumor formation was found
with 3 or 10 micro M of PhIP in combination with Pfen knockdown.

{Conclusion) Combinations of 3D culture technique of mouse normal epithelia and genetic modifications should be a

promising candidate method for detection of chemical carcinogenicity.
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The mechanism of radiation carcinogenesis depending on age at exposure
—Based on the analysis of radiation-induced mouse thymic lymphomas—

(OMasaaki Sunaoshi”, Yoshiko Amasaki”, Shinobu Sakairi”, Benjamin Blyth'?, Takamitsu Morioka'*?,

Mutsumi Kaminishi”, Yi ShangZ), Mayumi Nishimura'*?, Yoshiya Shimada'?, Akira Tachibana®,

Shizuko Kakinuma'*?

URadiobiology for Children’s Health Program, Research Center for Radiation Protection, National Institute of Radiological Sciences
»Radiation Effect Accumulation and Prevention Project, Fukushima Project Headquarters, National Institute of Radiological Sciences

9Department of Biological Sciences, Faculty of Science, Ibaraki University

Epidemiology studies show that in general the risk of radiation carcinogenesis is higher in exposed children than
adults. However, the mechanism of this age dependency is still unclear. In this study, genetic alterations in radiation-
induced mouse thymic lymphomas, a model of human acute lymphoblastic leukemia, were analyzed to assess whether the
mechanism of radiation carcinogenesis depends on age at exposure.

Thymic lymphomas were induced by fractionated whole-body X-irradiation (four weekly fractions) of female B6C3F1
mice during infancy (starting at 1 week old), adolescence (4 weeks old), or as young adults (8 weeks old). The incidence
of thymic lymphoma was not significantly different among the three irradiation groups; however, mutation of the tumor
suppressor gene Pfen combined with loss of the second allele increased with age and was most frequently observed in
lymphomas arising after infant irradiation; while in contrast, the mutation frequency of Ikaros showed opposite correlation
with age and was highest in the young adult-irradiation group. Furthermore, the mechanism of loss of the other allele also
depended on age at irradiation with duplication by mitotic recombination/chromosomal missegregation characteristic of
lymphomas after infant irradiation, and deletion common after young adult irradiation.

Since pre-lymphoma cells are thought to be generated in the thymus in the 2 weeks after irradiation, we hypothesized that
there may be an age-dependent difference in the development of pre-lymphoma cells and began analysis of the dynamics of
thymus cell recovery after irradiation. We will discuss proposed age dependent mechanisms of radiation tumorigenesis in
mouse thymic lymphomas and the relevance for human cancer risk.

(Reference)

Sunaoshi et al., The effect of age at exposure on the inactivating mechanisms and relative contributions of key tumor
suppressor genes in radiation-induced mouse T-cell lymphomas. Mut. Res. 779: 58-67 (2015).

=
S
_
A
(2]
=
S
O

165






Oral Presentation
0O-01~ O-30

Poster Presentation

P-O1~ P-71






Oral Presentation The 32" Annual Meeting of the Japanese Society of Toxicologic Pathology

Suppressive effect of apocynin, NADPH oxidase inhibitor, on rat
hepatocarcinogenesis

OShugo Suzuki?, Aya Naiki”, Shinya Sato”, Hiroyuki Kato”, Toshiya Kuno"”, Satoru Takahashi"
1)Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ.,, YPathol. Div.,, Nagoya City East Med. Ctr.

(Aim) Recently, reactive oxygen species (ROS) are known to be important factors for carcinogenesis and tumor
progression. Therefore, we focused on NADPH oxidase and utilized its inhibitor, apocynin for the suppression of
hepatocarcinogenesis with medium-term rat liver bioassay.

(Materials and Methods) Six-week-old male rats received an intraperitoneal injection of diethylnitrosamine at a dose of
200 mg/kg b.w. for initiation, and two weeks later, they were given drinking water with apocynin (0, 100 and 500 mg/L)
for 6 weeks. The rats were subjected to two-thirds partial hepatectomy at the end of experimental week 3. All surviving
animals were sacrificed at week 8. The number and size of the glutathione S-transferase placental form (GST-P)-positive
liver foci were analyzed by image analyzer. ROS production in the liver was detected with dihydroethidium. Protein
expression in liver was analyzed by Western blotting.

(Results) There were no differences of body and organ weights and water consumption among the groups. Reduction of
ROS by apocynin was detected in the liver. The number and size of the GST-P-positive foci were significantly reduced
by apocynin with dose-dependent manner. Ki67 labeling indices were also significantly reduced by apocynin, but UNEL
indices were not. The down-regulations of Nrf2, NQO1 and cyclin D1 were detected in the apocynin treated groups.

{Conclusion) The present data suggest that apocynin possess a potential of anti-hepatocarcinogenic property.

Involvement of CAR in Tumorigenesis Induced by Acifluorfen

123

OKazunori Kuwata*?, Kaoru Inoue”, Miwa Takahashi”, Ryohei Ichimura", Tomomi Morikawa", Yukio Kodama”,

Midori Yoshida®
UDiv. Path,, NIHS, ?Drug Dev. Div., MTPC., ?Fac. Agri, TUAT., “Div. Toxicol., NIHS,,
YFood Safety Commission, Cabinet Office

(Background) Acifluorfen (ACI), a protoporphyrinogen oxidase inhibitor herbicide, promoted the accumulation of
porphyrin and induced tumors in rodent liver. Porphyria is accepted as a risk factor for liver tumors in rodents and
humans; however, the precise mechanisms of PROTOX inhibition have remained undetermined. We investigated the mode
of action of ACI focusing on constitutive active/androstane receptor (CAR).

(Material and Methods) Male CAR knockout mice (CARKO) and wilt-type mice (WT) were treated with 2500 ppm
acifluorfen in diet for 1, 4, 13, or 26 weeks. Before 26-week treatment with ACI, mice were initiated with diethylnitrosamine.
(Results) ACI treatment (up to 13 weeks) induced cytotoxic changes in the liver. Concurrently, the number of PCNA-
positive hepatocytes increased with prolongation of the treatment period in WT. In contrast, these changes were
significantly attenuated in CARKO. ACI treatment led to increased liver protoporphyrin IX levels in both genotypes with
comparable magnitudes. 26-week treatment with ACI clearly increased incidences and multiplicities of proliferative lesions
including altered foci and adenomas of hepatocytes in WT, but these effects were much lower in CARKO. Regenerative
hepatocellular hyperplasia and hepatocellular carcinoma were only detected in ACl-treated WT.

(Discussion) Our present study suggests that CAR rather than porphyrin plays an important role in ACl-induced liver

injury as well as tumor development.
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Connexin 32 dysfunction promotes ethanol-related hepatocarcinogenesis
via activation of Dusp1-Erk axis in rats

(OHiroyuki Kato, Aya Naiki-Ito, Satoshi Fuji, Shugo Suzuki, Shinya Sato, Toshiya Kuno, Satoru Takahashi

Dep. Exp. Pathol. Tumor Biol., Nagoya City Univ.

(Background and Aim) Alcoholic beverages was defined carcinogenic to human by IARC. However, the detailed
molecular mechanisms by which EtOH contributes to hepatocarcinogenesis have not fully elucidated to date. We use
connexin 32 (Cx32) dominant negative transgenic rat (Tg) that were susceptible to hepatocarcinogenesis, and examined the
role of Cx32 and investigate the mechanisms for alcohol-related hepatocarcinogenesis.

(Materials and Methods) 9 wk-old male Tg and littermate wild-type rats (Wt) were administered 1, 5 % EtOH or water
ad libitum respectively for 16 wks after a peritoneal injection of dietylnitrosamine (200 mg/kg).

(Results) The incidence of HCC was significantly increased by EtOH in Tg though that not in Wt. EtOH did not affect
formation of GST-P positive foci, however in Tg, it increased Ki67 labeling indices in GST-P positive foci. The protein
expression of pErk, pElk and cyclinD1 were elevated. The mRNA and protein expression of Duspl, an Erk inhibitor, was
significantly decreased in Tg-5%EtOH. Triple immunofluorescence staining of GST-P, pErk and Duspl revealed increases
in nucleolar localization of pErk and constrasting reduction in Duspl expression in GST-P positive foci of Tg given EtOH.
Additionally, mRNA expression of Duspl in GST-P positive foci were also significantly decreased in Tg given EtOH.
{Conclusion) Cx32-Duspl-Erk interaction may contribute to the tumor promoting activity of EtOH and subsequent

development of hepatocarcinogenesis.

Possible involvement of oxidative stress in hepatocarcinogenesis in mice

treated with piperonyl butoxide

(OMasako Tasaki®”, Yuichi Kuroiwa", Tomoki Inoue”, Daisuke Hibi", Kohei Matsushita”, Aki Kijima,
Akiyoshi Nishikawa”, Takashi Umemura”

UDiv. of Path,, NIHS, ?BSRC, NIHS

(Introduction) Despite possible involvement of oxidative stress in piperonyl butoxide (PBO)-induced hepatocarcinogenesis,
the detailed mechanism of action remains unknown. In the present study, long-term exposure of Nzf2-deficient (N7f2™")
mice to PBO was performed to clarify the role of oxidative stress.

(Materials & methods) Seven-week old N7/2 " and their wild-type (N7£2*") of mice were exposed to 0, 3000 or 6000 ppm
PBO for 8 or 52 weeks. Measurements of 8-hydroxydeoxyguanosine (8-OHdG) levels in liver DNA and hepatotoxicological

/=

parameters in serum at 8 weeks, and histopathological analysis in the livers at 52 weeks were examined.

(Results) A significant elevation of 8-OHdG levels was observed in either genotype of mice given high-dose PBO and only
in N7f2”" mice given low-dose PBO. There were no changes in any hepato-toxicological parameters. There were no inter-
genotype changes in the incidence of regenerative hepatocellular hyperplasia (RHH). The incidence and multiplicity of
hepatocellular adenomas in RHH were much higher in N7f2”" mice than in N72*" mice.

(Discussion) Increment of 8OHdAG in N7/2 ™~ mice given low-dose PBO suggests a high sensitivity of N7/2 ™~ mice to PBO-
induced oxidative stress. Since there were no inter-genotype changes in the incidence of RHH regarded as the early key
event of hepatocarcinogenesis, the etiology of RHH may not involve oxidative stress. Oxidative stress may contribute to the

progression of proliferative lesions to neoplasms.
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Molecular biological characteristics of experimentary high metastatic
clones of rat RCC
OShotaro Yamano', Kenji Yamada?, Kentaro Kajiwara”, Kiyokazu Ozaki”, Hideki Wanibuchi"

Y0Osaka City University, ?National Cancer Center Research Institute, Osaka University, ¥Setsunan university

(Introduction) We previously reported that establishment of rat renal cell carcinoma cell line rRCCd5. This cell line have
metastatic activity into lung by intracapsule transplantation method. Accordingly, high metastatic clones dSkrm#7 and #3
were established by in vivo selection methods from d5P. In this study, we evaluated the molecular biological characteristics
of high metastatic clones.

(Material & method) High metastatic clones dSkrm#7, #3 and its parental clone d5P were used in this study.

(Results) In 2D culture, Significant increasing of cell proliferative activity, CD44/CD133 double positive fraction and
SP fraction were observed in high metastatic clones compared with d5P. Moreover, increasing of IC50 by sunitinib and
everolimus treatment was detected in high metastatic clones compared with d5P. These data indicated that high metastatic
clone have acquired the growth advantage, enrichment of stem cell population and drug-resistance. In 3D culture, advanced
protrusions were only observed in highly metastatic clones. Moreover, ECM degradation via MMP activity was observed
in high metastatic clones using DQ-collagen. These data indicated that collective cell invasion was important as 3D culture
behavior of high metastatic clones.

{Conclusion) These results suggested that acquisition of growth advantage, enrichment of stem cell population and

collective cell invasion is needed for metastatic activity into lung in this model.

Possible mechanisms underlying exacerbation of osmotic nephrosis in the
presence of kidney injury-2-

OKohei Matsushita”, Shinji Takasu", Ken Kuroda®, Yuji Ishii”, Aki Kijima®, Keisuke Kitaura”, Makoto Sato”,

Satoshi Matsumoto?, Takashi Umemura"

UDiv. Path., NIHS, ?Otsuka Pharmaceutical Co., Ltd.

(Aim) The mechanism underlying exacerbation of osmotic nephrosis in the presence of kidney injury remains unclear.
Clear tubules were shown to be formed by over-accumulation of causative agent in regenerative tubules at early phase (30th
JSTP). In the present study, characteristics of regenerative tubules at early and late phases (stage I and II) were analyzed
to investigate the mechanism.

(Methods) Female F344 rats (10-weeks-old) were subject to ischemia/reperfusion in the left kidney and sacrificed after 3
or 7 days. cDNA microarray and quantitative PCR were performed in stage I and II collected by microdissection. HE and
PAS, vimentin, PCNA and AQP1 immunohistochemistry and y-GT histochemistry staining were performed.

(Results) Brush border with PAS positive almost lacked in stage I, and was slightly in stage II. Vimentin protein was
highly expressed in stage I and weakly in stage II. mRNA expression of cell cycle-related genes and PCNA positive
cells increased in stage I. mRNA expression of transporter/endosome-related and metabolism/glycosidase-related genes
markedly decreased in stage I. Stage II showed lower expression than normal, but higher than stage I. AQP1 protein
expression and y-GT activity showed the comparable results.

(Discussion) Clear tubules may originate from stage I with greater decrease in degradation relative to low reabsorption

capacity. Poor differentiated regenerative tubules due to kidney injury may contribute to exacerbation of osmotic nephrosis.
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Chemopreventive and chemotherapeutic effects of luteolin on rat prostate
cancer

(OAya Naiki-Ito, Hiroyuki Kato, Shinya Sato, Shugo Suzuki, Toshiya Kuno, Satoru Takahashi

Dept. Exp. Path. & Tumor Biol,, Nagoya City Univ. Grad. Sch. Med. Sci.

(Background) The present study focused on the effect of luteolin with antioxidant properties on rat prostate
carcinogenesis in transgenic rat for adenocarcinoma of prostate (TRAP), and castration-resistant prostate cancer cell line
(PCail), which was established from prostate cancer derived in TRAP, iz vitro and in vivo.

(Methods) i) Six-week-old male TRAP were fed basal diet or diet with luteolin (20 or 100 ppm) for 8 weeks. Each
group consisted of 12 rats and prostate tissues were collected from each animal for the histopathological, gene and
protein expression analysis. ii) Effect of luteolin on cell proliferation and apoptosis in PCai cells and on tumor growth of
subcutaneously-implanted PCailin nude mice were analyzed.

(Results) i) Luteolin decreased the incidence of adenocarcinoma and suppressed the progression from prostatic
intraepithelial neoplasia (PIN) to adenocarcinoma in TRAP. Increased apoptosis index with activation of caspase-3 and 7
was observed in high grade-PIN of TRAP treated luteolin. Production of reactive oxygen species, and mRNA expression of
Gpx2 and Ho-1, which are oxidative stress defense genes, were reduced by luteolin. ii) luteolin suppressed cell proliferation
in a dose-dependent manner iz vitro, and inhibited tumor growth in a xenograft model via induction of apoptosis and down-
regulation of Gpx2.

{Conclusion) Luteolin is a potential chemopreventive and chemotherapeutic agent for prostate cancer via induction of

apoptosis.

LAT1 and 4F2hc expression in tumor microvasculature of BBN induced rat
bladder carcinoma

OTomoko Mutou”, Shin Wakui”, Yoshikatsu Kanai”

YToxicol and Pathol Res, SRICC, ?Dept of Tox., Azabu Univ. Such. Vet. Med., 3)Dept. Parmacol, Osaka Univ. Grad. Sch. Med.

System L is a major nutrient transport system responsible for the Na+ -independent transport of large neutral amino
acid including several essential amino acids, L-type amino acid transporterl (LAT1) and heavy chain of 4F2 cell surface
antigen (4F2hc) up-regulate to support malignant tumor cell growth in vitro. As tumor angiogenesis is critical for
tumor cell growth, the present study was to clarify the expression of LAT1 and 4F2hc in tumor microvasculature of
N-butyl-N-(4-hydroxybutyl)nitrosamine (BBN) induced rat bladder carcinomas. We had described the normal rat bladder
microvasculature compose non-fenestrated endothelial cell, while bladder tumor microvasculature compose fenestrated
and non-fenestrated endothelial cells. Electron microscopic immunohistochemical analyses revealed that LAT1 and 4F2hc
were exclusively distributed at the fenestrated endothelial cells in bladder tumor microvasculatures, but almost all non-
fenestrated endothelial cells and pericytes of microvasculature did not express them. The present studies first indicate that
the blood capillary endothelial cells of microvasculature in rat bladder carcinomas are responsible for transport of large
neutral amino acids by LATI1 and 4F2hc.
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Study on mechanism of dammar resin induced hepatocarcinogenesis in rats
(OMasaki Fujioka, Min Gi, Shotaro Yamano, Satoko Kawachi, He Fang, Masanori Takeshita, Hideki Wanibuchi
Dept. Mol. Path., Osaka city univ. grad. sch. med.

(Background) Dammar resin is a food additive primarily used as a thickening agent. We previously reported that dammar
resin induced liver tumors in a two-year rat carcinogenicity study and showed that it is negative for mutagenicity in gpt
delta rats.

(Aim) The purpose of this study is to clarify the mechanisms underlying the liver carcinogenesis induced by dammar
resin in rats.

(Materials and Methods) 6 weeks old F344 rats were divided into 2 groups and were fed diet supplemented with dammar
resin at doses of 0, 2% (carcinogenic dose), for 4, 13, 32 weeks.

(Results) CYP1A1l was increased in livers of rats treated with dammar resin compared to respective controls and showed
a time-dependent manner. These results suggest that activation of aryl hydrocarbon receptor may involve in dammar resin-
induced rat hepatocarcinogenesis. Line-1 methylation analysis revealed that dammar resin induced global hypomethylation
in rat livers. Moreover, we also found that low expression of de novo DNA methyltransferases DNMT3b might attribute to
the global hypomethylation. Also, oncogene MYC expression increased in treatment group and DNA-binding protein which
bound to MYC increased in dammar resin treatment group.

{Conclusion) Our findings suggest that activation of nuclear transcription factor and aberrant DNA methylation are

involved in the dammar resin-induced rat hepatocarcinogenesis.

Responses of cell cycle proteins in rat liver cells to hepatocellular
carcinogens/promoters at the early post-initiation phase
OMasayuki Kimura'?, Sayaka Mizukami'?, Yumi Kangawa", Toshinori Yoshida", Makoto Shibutani”

ULab. Vet. Pathol,, Tokyo Univ. Agric. Technol, ?United Grad. Sch. Vet. Sci.,, Gifu Univ.

(Aim) We examined time course of cell proliferation activity, apoptosis and expression of cell cycle proteins in the liver of
rats treated with hepatocellular carcinogens/promoters, which do not evoke cell proliferation by repeated administration,
after initiation.

(Materials and methods) Two weeks after the initiation with DEN, animals were orally treated with hepatocarcinogenic
promoter beta-naphthoflavone (BNF), hepatocarcinogen carbadox (CRB), weak hepatocarcinogen leucomalachite green (LMG)
or non-carcinogenic hepatotoxicant acetaminophen for 2 or 4 weeks. All animals were partially hepatectomized at week 1.
(Results) At week 2, all the chemicals non-specifically evoked cell proliferation. At week 4, BNF strongly evoked cell
proliferation with increased expression of cell cycle proteins and apoptosis. BNF and CRB reduced the ratio of proliferative
cells staying at M phase.

(Discussion) This study revealed that tumor promoters that exert strong proliferation activity can increase expression
of cell cycle proteins and apoptosis, even after short-term treatment. On the other hand, it is suggested that both
hepatocarcinogens which do not evoke cell proliferation and promoters facilitating cell proliferation can induce spindle
checkpoint dysfunction at week 4 of tumor promotion. However, marginal hepatocarcinogen do not induce this response,
suggestive of the induction of spindle checkpoint dysfunction depending on the carcinogenic/tumor-promoting potential of

chemicals.
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Identification of foreign materials on the histological section by micro-FTIR
and Raman spectroscopy

OHitomi Hagiwara", Ryouhei Asou”, Yoriko Inomata®, Saki Ozawa", Yoshiko Kondou", Atsushi Isobe",
Junko Souba’, Masako Tasaki”, Kasuke NaganoZ)

YTERUMO Co., ?Nagano Toxicologic-Pathology Consulting

(Background) Some light analyses nondestructively provide useful structural information.

(Aim) To identify foreign materials responsible for granuloma on tissue sections nondestructively Raman and infrared
spectrometry were performed.

(Materials and Methods) (1) The HE stained section of the porcine skin with foreign material was covered by glass which
does not affect the Raman analysis and examined by micro-Raman spectrometer (NRS-5100, JASCO Co.). (2) The unstained
serial paraffin section of rat lung with granuloma was placed on a dedicated diamond window and was analyzed by micro-
fourier transform infrared spectrometer (FT-IR) (Spectrum100 / Spotlight400, Perkin-Elmer).

(Result) (1) The spectrum of the foreign material on the skin was identified as that of a coating agent of implants by
Raman analysis. (2) Specific peaks of the foreign material was obtained by FT-IR analysis after deparaffinization as
followings; the absorption bands and their functional groups were 780cm™ (Si)-CH, symmetric bending, 1100 cm” and 1020
cm’ Si-O asymmetric stretching, 1260 cm™ (Si)-CH; symmetric bending. And this spectrum was identified as the spectrum
of silicone from the database of FT-IR.

(Conclusion) We obtained the spectrum of foreign material on the sections by FT-IR and Raman analyses and identified

material by use of extensive database of FT-IR.

International Globalization of Findings in Toxicologic Pathology by Peer
Review and INHAND, and Consideration
OHijiri Iwata”, Takayuki Anzai?, Michihito Takahashi®”

YLunaPath LLC, Laboratory of Toxicologic Pathology, YShowa University School of Medicine,
YPathology Peer Review Center

(Background) For pathology peer review(PR), STP Society recommendation in 2010, OECD Guidance in 2012, and their
advisory document in 2014 has been published. Then, the method was standardized globally. In Japan, comments of
Pharmaceutical and Medical Devices Agency (PMDA) were expressed in 2015 GLP Workshop and PR done before data
finalization was permitted. Furthermore, international standardization such as the introduction of Standard for Exchange of
Nonclinical Data (SEND) of FDA pharmaceutical application and use of the International Harmonization of Nomenclature
and Diagnostic criteria INHAND) is required. However, there are several practical problems.

(Methods) Attentions on PR operation were discussed from STP recommendation, OECD Guidance and their advisory
document. Terminology of INHAND was compared during each organ, and compared with drug induced lesions in data
base such as NTP.

(Consideration for International Standardization) 1. Prospective PR was recommended from the efficiency and practical
as routine work. 2. INHAND: It was not over yet to prepare all. There were some different terms during each organs. Many
drug-induced findings were not applicable. And active discussion is expected further. 3. The diagnostic terminology rather
than objective findings should be used, particularly in chronic toxicity and carcinogenicity study. 4. There was a difference

in the arrangement of the term by computer system and it may become an issue in SEND data conversion.
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Distribution of Lgr5-expressing epithelial stem cells in the regenerative
process of gastric ulcer in mice

OAkihiro Hirata”, Kengo Namiki?, Hiroki Sakai”, Hiroyuki Tomita”, Akira Hara®, Tokuma Yanai®

UDiv. Animal Exp., Gifu Univ., ?Lab. Vet. Pathol, Gifu Univ., ?Dept. Tumor Pathol, Gifu Univ.

(Background & Aim) Tissue regeneration requires proper spatial allocation and organization of stem cells. Recently,
Lgr5-expressing cells have been identified as stem cells in the pyloric glands of adult mice. In this study, we examined the
regeneration process after the experimentally-induced gastric ulcer in mice, focusing on the distribution of Lgr5-expressing
putative stem cells.

(Materials and Methods) For the visualization of Lgr5-expressing cells by means of EGFP detection, Lgr5-EGFP knock-
in mice were used. Six-week-old mice received an intragastric administration of 0.2 ml acidified ethanol (0.3 M HCI in 60%
ethanol) and then sacrificed on day 0 to 21.

(Results) Histologically, acute ulcerations were observed in the glandular stomach of the treated mice. In the pyloric
mucosa, a monolayer of epithelial cells covered the surface of ulcer bed by day 5. On day 7-10, the pyloric glands adjacent
to the ulcerated regions showed branching phenotype by multiple fissions at the gland base. Of note, immunostaining for
EGFP in ILgr5-EGFP knock-in mice and i situ hybridization for Lgr5 revealed that Lgro-expressing cells were located at
the each base of the branching glands adjacent to the ulcers.

{Conclusion) Our results indicated that the pyloric gland structures would be reconstituted by fission of the existing
glands around ulcer and Lgr5-expressing putative stem cells are already located at its proper position in the newly-formed

glands immediately after the fissions.

Radiation protection and blood pressure decreasing effect by miso of
different fermented time

OHiromitsu Watanabe'?, Megumi Sasatani”, Atsuko Takahashi®, Yuichiro Miyasaka”, Masao Yoshizumi”,

Tsutomu Masujima®

YRIRBM, Hiroshima Univ, ?Riken, * Miyasaka Jozo Co.LTD., "Gra. Scl. Biomed. Health, Hiroshima Univ.

The miso showed various bioactivities and its fermentation time affects the biological effects (H.Watanabe, ] Toxicol Pathol
26, 91-103, 2013). Therefore, in this study, we explored the radioprotection activity and hypotensive actions of miso at
different fermentation time using B6C3F1/Cr] mice and Dahl rats (DIS/EisSlc(Dahl S/Iwai).One week before irradiation,
six-week-old male B6C3F1 mice were fed a MF diet with the 10% miso at different fermentation time (1 month, 6 months,
11 months and 23 months) produced by Miyasak Jozo or 2.3% NaCl. Mice were irradiated with 10 Gy (1Gy/min). They
were autopsied for histological observation of intestinal crypt survival at 3.5 days after irradiation. Dahl S/Iwai rats of
4-weeks-old were fed those miso or salt diets. Blood pressure was measured by the tail cuff method (BP-98E, Softlone).
When fermentation advanced, small intestinal crypt survival increased linearly. Tolazoline, eplerenone, pilocarpine,
stachydrine and miglitol found by using Liquid chromatograph-mass spectrometer were identified in those miso. It shows
good correlation between the concentration of Tolazoline and intestinal crypts survival. Otherwise, blood pressure was not
increased in 2.3% NaCl only diet. So it was considered that the Dahl S/Iwai strain rats were not assumed to be suitable for
study of blood pressure experiment at the lower concentration of NaCl. In summary, longer fermented miso might have

stronger radiation protection effects.
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The risk of colorectal cancer in individuals with SNPs in NRF2 evaluated by
using an experimental model of human colorectal cancer
OYuh Yokoo, Aki Kijima, Yuji Ishii, Shinji Takasu, Takuma Tsuchiya, Kumiko Ogawa, Takashi Umemura

Divisions of Pathology, National Institute of Health Sciences

(Purpose) Examination of small intestinal tumors using oxidative stress-related gene-deficient mice administered KBrO,
is able to provide significant information concerning the role of the gene in colorectal tumorigenesis in human. In the
present study, exposure of Nrf2-deficient mice (N7f2 ") to KBrO, was performed to evaluate the risk of colorectal cancer in
individuals with SNPs in NRFZ2.

(Methods) N7f2”" and their wild type mice (wild) were treated with KBrO; at 0, 750, or 1500 ppm for 52 weeks followed
by histopathological examination of the small intestine. An additional 13-week study was performed to examine the role of
Nrf2 in the early stage of small intestinal tumorigenesis.

(Results) Atypical hyperplasia was observed at all doses in N7f2 ™, the incidences being dose-dependently increased.
Combined incidence of atypical hyperplasia and adenocarcinoma at the high dose in N7/2~" was significantly increased
compared with that in the relevant control. No neoplastic lesions were observed in wild. There were no inter-genotype
changes in 8-OHdG formation, but mRNA and/or protein expression levels of Nrf2-regulated genes were significantly
increased only in wild. Protein expression levels of COX2 were markedly and PCNA-positive cell numbers were
significantly increased in Nzf2™".

(Discussion) Neoplastic lesions were induced in N7f2 ™ treated with KBrO, possibly due to COX2 overexpression. The

overall data suggest that SNPs in NRF2 may increase the risk of colorectal cancer.

Cerebellar atrophy in a MRL/lpr mouse
OKazufumi Kawasako, Shino Kumabe, Takafumi Oshikata, Mikio Mitsuishi, Masao Hamamura

Pathology Department, Nonclinical Research Center, LSI Medience Corporation

(Background) MRL/Ipr mice are one of the animal models for human systemic lupus erythematosus that spontaneously
develops behavioral abnormalities and neuropathological changes.

(Material and method) The brain from female MRL/Mp]J Jms Slc-lpr/Ipr (MRL/Ipr) mouse aged 26 weeks was stained
with HE. IHC was performed using an anti-GFAP antibody.

(Result) Histologically, the cerebellar fissures were distinct and the fourth ventricle was dilated. Symmetrical
disappearance or degeneration of Purkinje cells, proliferation of Bergmann glia and vacuole formation in the Purkinje cell
layer were observed throughout the cerebellum, except for the ventral cerebellar folia. Mild thinning of the granular layer
with pyknotic nuclei was also observed. IHC with anti-GFAP antibody revealed isomorphic gliosis in the molecular layer,
and gliosis in the granular cell layer and medulla of the cerebellum.

(Discussion) Although imaging examinations have demonstrated smaller cerebellum in MRL/lpr mice compared to that
of the control mice, histopathological examination on the cerebellum has not yet been reported. One of the lesions of the
MRL/Ipr mouse cerebellum was demonstrated in this report; however, further studies are needed to clarify whether the

smaller cerebellum in imaging corresponds to the cerebellar atrophy in histopathology.
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Ophthalmologic and histopathological investigation of an enlarged eye in a
Sprague-Dawley rat

ONorifumi Takimoto, Ken Kuroda, Harutaka Oku, Daisuke Hibi, Kenji Nakamura, Atsuko Murai, Koji Shimouchi,
Mikio Konishi

Safety Research Laboratories, Discovery and Research, ONO Pharmaceutical Co., Ltd.

(Background and aim) Spontaneous enlarged eye in Sprague-Dawley (SD) rats is rare and there is little information on
its ophthalmologic and histopathological changes. In the present, we have experienced enlarged eye in a male SD rat, and
examined ophthalmological and histopathological features of the lesion.

(Materials and methods) In a 13-week toxicity study using Crl:CD(SD) rats, enlarged eye was incidentally observed in
one of the male rats. The ophthalmologic examination was conducted on day 83, and the rat was necropsied on day 92. The
eyes were fixed with Glutaraldehyde-formalin for histopathological examination.

(Results) The right eye had swelled after day 56. In the ophthalmologic examination, dilatation of anterior chamber,
corneal focal opacity, hyperreflectivity in fundus, and retinal hemorrhage were observed. At necropsy, there were
enlargement of the eye and optic nerve atrophy. Histopathologically, focal degeneration of cornea epithelium, brown
pigmentation in ciliary body, focal hyperplasia of epithelium lentis, diffuse retinal atrophy, and optical nerve atrophy were
found.

{Conclusion) Although the definite cause of enlarged eye in this case was not identified, the dilatation of anterior chamber
suggests the excessive accumulation of aqueous humor. Therefore, as a possible etiology, the accumulation of aqueous
humor induced enlarged eye, and subsequently, increase of ocular pressure might cause these changes followed by retinal

and optic nerve atrophy.

A spontaneous histiocytic sarcoma in an 11-week-old female SD rat
(OYuka Nakano, Kaori Noishiki, Takanobu Okazaki, Kimiaki Hirakawa, Kinji Kobayashi
Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

(Introduction) Histiocytic sarcoma is a very rare neoplasm in young rats. In this case, an 11-week-old, control-group female
Crl:CD(SD) rat presented enlarged spleen (marked) and liver (slight) at necropsy in a toxicity study.

(Method) The spleen and liver were examined microscopically after HE, immunohistological and special staining.
(Results) Histopathology revealed large numbers of round/oval cells with clear nucleoli, large polymorphic nuclei and
abundant eosinophilic cytoplasm among erythrocytes, with proliferative cell aggregation in some areas, and the sporadic
presence of mitotic figures and phagocytized material, in the red pulp of the spleen. Similar round/oval cells were diffusely
present in the sinusoids of the liver, proliferating to replace hepatocytes. No clear nodule formation or necrosis was
observed in the spleen or liver. Imnmunohistochemically, these proliferating cells were positive for Iba-1, vimentin, Ki67,
and PCNA, and negative for CD3 and CD45RA. They were positive for CD68 in the spleen but not the liver. CD68-postive
Kupffer cells were also observed.

{Conclusion) The proliferating cells had histiocytic characteristics, indicated neoplastic proliferation, and were more
widespread in the spleen than the liver, and Kupffer cells were not the proliferating cells in the liver. Accordingly, a
histiocytic sarcoma of splenetic origin was postulated, and considered to be at early stage after tumorigenesis in this young

rat.
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The Significance of Bile Duct Components in the Diagnosis of Malignant
Liver Tumors in Mice
(OAtsushi Shiga, Yasufumi Ota, Masayo Hosoi, Rumiko Miyajima, Kazushige Hasegawa, Isao Narama

Public Interest Incorporated Foundation, Biosafety Research Center (BSRC)

(Background/Aim) In the diagnostic criteria of hepatocellular carcinoma (HCC) by INHAND (2010), the presence of
bile duct in HCC tissues are clearly described. Combined hepatocellular and cholangiocellular carcinoma (HCC-CCC) has
histological features of both HCC and cholangiocellular carcinoma (CCC) components, however the diagnostic criteria
on the amount of ductal components is still controversial. The significance of bile duct components in the diagnosis
of malignant hepatocellular tumors, focusing on the Combined HCC-CCC with scant CCC components and bile duct
components-rich HCC is studied.

(Materials and Methods) Three cases of Combined HCC-CCC in mice (Case. 1, 2: ICR, Male, 85-week-old, Case. 3: ICR,
Female, 81-week-old) and one HCC (B6C3F1, Female, 88-week-old) were examined histopathologically.

(Results) Case 1 was mainly composed of HCC components with a few CCC components. Cases 2 and 3 was also mainly
composed of HCC components with some well-differentiated bile ducts. All 3 cases showed distant metastatic sites with
Combined HCC-CCC. Case 4 was mainly composed of trabecular type of HCC with pseudoglandular structures and well-
differentiated bile duct components without distant metastasis.

(Conclusion) HCC with bile duct components should be diagnosed carefully based on histological features of metastatic
sites. In Case 4, tumor cells formed bile duct-like structures. HCC and Combined HCC-CCC in mice are suggested to have

same spectrum, as in humans.

Histopathologic characteristics in congenital kyphoscoliotic Ishibashi rats
during animal growth

OMizuho Takagi, Yuko Yamaguchi, Tomomi Nakazawa, Natsumi Shimoyama, Masao Takano, Kazutoshi Tamura,
Toru Hoshiya

BoZo Research Center Inc.

(Introduction) Ishibashi rats (ISR) are known to have congenital malformation leading to kyphoscoliosis in their lumbo-
sacral vertebrae. We observed the vertebrae of fetal, juvenile and adult ISR suffering congenital kyphoscoliosis in detail,
and report the occurrence point, initial changes and development of the lesions.

(Materials and methods) H.E. specimens of vertebrae obtained from fetal (14, 16, 19 days postcoitum (dpc)), juvenile (4, 11
days old and 4 weeks old (wo)) and adult ISR (39 wo) were prepared routinely.

(Results and Conclusion) Macroscopically, abnormal curvature was found in 60.0% of 36 wo ISR in various degrees.
Histopathologically, chondrodysplasia or fusion of adjacent vertebral body endplates due to loss of vertebral disk and
fusion of adjacent vertebral body were observed in particular from the third (L3) to sixth lumbar vertebra (L6). These
lesions were homogenous with those observed in 21 wo ISR. In L3 to L6 of fetal ISR, the boundary between vertebral body
and disk was obscure and in severe degree, showing fusion of adjacent vertebral body. Obscuration of vertebral disk was
particularly clear in the ventral side of the vertebra. These lesions were observed in a few 14 dpc fetuses, but frequency
was increased in 16 dpc. In 19 dpc fetuses, fusion of vertebral body was clear.

As described above, it is suggested that curvature of ISR vertebra occurs in intervertebral disk lesions in the fetal period

and progresses during animal growth.
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Spontaneous testicular changes in Microminipigs
OAkihisa Kangawa, Masayoshi Otake, Satoko Enya, Masatoshi Shibata

Shizuoka Prefectural Research Institute of Animal Industry, Swine and Poultry Research Center

(Background) Microminipigs are one of the smallest experimental pigs, weighing about 10 kg at six months of age.
Microminipigs have been used in various experiments and researches, however the histological features have scarcely been
reported. In non-rodents experimental animals such as minipigs, beagle dogs, rabbits, and monkeys, spontaneous testicular
changes are said to bring difficulties in toxicological studies.

(Aim) To clarify the incidence and extent of spontaneous testicular changes in microminipigs.

(Materials and Methods) Testes of microminipigs from 3 to 12 months of age were submitted for histological examinations.
The testes were fixed in FSA or modified Davidson's fluid and embedded in paraffin. Histological examinations were
performed according to the published nomenclature (Rehm 2000).

(Results) Hypospermatogenesis and Multinucleated giant cells were observed in almost all pigs regardless of age. The
extents of the changes on average were 0.15% to 0.36% and 0.09% to 0.42%, respectively. Tubular atrophy/hypoplasia were
seen in pigs older than 4.5 months of age. The highest incidence rate was five out of six at 85 and 12 months of age. The
extents of the changes were 0.04% to 0.33% on average.

{Conclusion) Spontaneous testicular changes were observed in microminipigs as well as other non-rodents reported in the
literature. The influence of these changes to the toxicological studies, however, could be minimal since the extent of these

changes was quite low.

Morphological and immunohistochemical features of mammary
adenocarcinoma in pregnant Sprague-Dawley rats

(OAyako Sayama, Takashi Aoki, Shinobu Hakamata, Kayoko Ishikawa, Isao Igarashi, Toshihiko Makino,
Kiyonori Kai, Wataru Takasaki

Medicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.

The distribution of myoepithelial cells in mammary adenocarcinoma in three pregnant Crl:CD(SD) rats were investigated.

Case 1:The animal received an oral 2-day administration of trimethadione at gestation day (GD) 9 & 10, and a mass in
the lower abdomen was found at GD 10. At autopsy, it was at GD 20. Case 2:The animal received subcutaneous 3-day
administration of insulin formulation from GD 9 to 11, and a mass was found in the lower abdomen in a later period of
the gestation. At autopsy, it was at GD 20. Case 3: At autopsy, a mass in the lower abdomen was found in the non-treated
animal at GD20. Microscopically, the mass consisted of columnar epithelial cells forming several layers in all cases. In
Case 1, the cells arranged in an alveolar/tubular pattern, and in Case 2 and 3, the cells arranged in cribriform and comedo
patterns, respectively. Immunohistochemically, solitary a-Smooth Muscle Actin (-SMA) positive cells were observed inside
the multilayered lesions as well as in the basement of the epithelium. The solitary ¢-SMA positive cells were observed
especially in Case 2 and 3. Since they showed multilayered proliferation, three cases were thought to be spontaneous
mammary adenocarcinoma. The ¢-SMA positive cells, considered to be myoepithelial cells, were found to exist not only
in the basement of the epithelium, but also inside the multilayered lesions. The solitary a-SMA positive cells showed an

increasing trend in proportion to the thickness of the epithelium.
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Late Onset Effect of Iminodipropionitrile on Mouse Hippocampal
Neurogenesis with Epigenetic Toxicity

OTakeshi Tanaka"”, Yasuko Hasegawa-Baba', Megu Itahashi'?, Katsuhide Igarashi®, Toshinori Yoshida",
Makoto Shibutani”

YLab. Vet. Pathol, Tokyo Univ. Agricul. Technol., UGSVS, Gifu Univ., *L-StaR, Hoshi Univ.

(Background and Aim) Iminodipropionitrile (IDPN) is known to cause proximal axonopathy in the rodent nervous system.
We examined the developmental exposure effect to IDPN on mouse hippocampal neurogenesis including epigenetic effect
on DNA methylation.

(Materials and Methods) Oral doses of IDPN (0, 600, or 1200 ppm in drinking water) were given to maternal mice from
gestational day 6 until weaning on postnatal day (PND) 21. Neurogenesis markers in the dentate gyrus (DG) of offspring
were immunohistochemically examined on PND 21 and PND 77. Genes showing promoter region hypermethylation were
examined in the DG using next generation sequencing on PND 21.

(Results) Granule cells expressing neuronal plasticity-related ARC or FOS, and GFAP" stem cells, TBR2" or DCX"
progenitor cells, and PCNA+ proliferative cells in the subgranular zone were decreased at 1200 ppm only on PND 77.
Promoter region hypermethylation accompanying transcript downregulation was detected with three genes (Edc4,
Kissl, Mrpl38) at 1200 ppm. Immunohistochemically, neurons expressing MRPL38, mitochondrial ribosomal protein, were
decreased in the dentate hilus on both PND 21 and PND 77.

(Conclusion) Maternal IDPN exposure induces late effect on hippocampal neurogenesis targeting broad populations of
granule cell lineage in mouse offspring. For this late effect, sustained alteration in epigenetic gene control was suggested to

be involved in hilar interneurons.

Myocardial lesions with nuclear alteration and hydropic degeneration
induced by Amphotericin B in monkeys

(ORyosuke Kobayashil), Daiki KobayashiZ), Takashi HirashimaZ), Hideki HaradaZ), Yasuyuki Oonishi?, Takuya DoiV,
Yumi Wakol), Takeshi Kannol), Minoru Tsuchitani®”

1)Pathology Department, LSI Medience Corporation, ?Safety Assessment Department, LSI Medience Corporation

(Background) Amphotericin B (AmB) used to treat fungal infections has numerous adverse effects, especially renal failure.
Histopathology of myocardial lesions induced by AmB has not been reported although AmB rarely exhibits cardiotoxicity.
In this study, we report pathological characteristics of myocardial lesions in monkeys treated with AmB.

(Material and Method) Female cynomolgus monkeys were administered a single i.v. injection of AmB at doses of 1, 2
and 4 mg/kg (n=3 each) and necropsied 7 days after injection. In the heart, longitudinal sections were examined using
histopathological, immunohistochemical and electron microscopic methods.

(Results) Multifocal myocardial degeneration was observed in 2 cases in the 2 mg/kg group (minimal grade) and 2
cases in the 4 mg/kg group (mild and severe grade). The cardiocytes showed swelling and vacuolar formation in the
cytoplasm with karyomegaly/multinucleation. The lesions occurred mainly at the base of the heart in the left ventricle and
septum, and papillary muscles in the left ventricle. Moreover, electron microscopy revealed hydropic degeneration with
deterioration of myofibril and mitochondrial swelling in the cardiocytes. Histopathological changes were not significant in
other systemic organs, except for renal tubular degeneration.

{Conclusion) The myocardial lesions in 4 cases were considered to have been induced by AmB. The pathogenesis might

be associated with direct cell injury and/or irregular cardiac perfusion.
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Activation of ERK1/2 on DHPN-induced lung carcinogenesis in F344 rats

OKeiko Yamakawa", Masanao Yokohira", Yuko Narusawa", Shohei Kanie", Shota Yoshida", Kousuke Saoo'?,

Katsumi Imaida”

YOnco-Pathology, Faculty of Medicine, Kagawa University, ?Kaisei General Hosp.

(Aim) The activation of ERK1/2, a downstream pathway of Ras, plays a key role in the regulation of proliferation. In mouse
lung carcinogenesis model, mutations of Kras have been detected at high frequency. Previous reports have suggested
that activation of ERK plays a key role in malignant transformation during mouse NNK-induced lung carcinogenesis. In
this study, ERK1/2 activation in the N-bis(2-hydroxypropyl) nitrosamine (DHPN)-induced rat lung tumors were examined
immunohistochemically.

(Materials and Methods) Male F344 rats, 6-week old, were given 0.1% DHPN in the drinking water for 2weeks, and then
maintained without additional treatment until sacrifice at week 52. The phosphorylated ERK1/2 (pERK1/2) expression in
12 adenocarcinomas was examined by immunohistochemical staining.

(Results) Histopathologically, infiltration of neutrophils and lymphocytes and scirrhous reaction were observed in
adenocarcinoma lesions. The expressions of pERK1/2 were observed in 9 adenocacinomas, however, the pERK1/2 positive
cell was little. In 8 adenocarcinomas, expression of pERK1/2 was observed in stromal cells surrounding adenocardcinomas.
{Conclusion) The activation of ERK1/2 in these rat lung adenocarcinomas was not clear. It is necessary to search the

proliferative capacity and frequency of mutations of Kras or other gene in DHPN-induced adenocarcinomas.

Histopathological changes induced by multi-walled carbon nanotubes
(MWCNT) lung deposition due to inhalation exposure to rats
OShigetoshi Aiso, Kenji Takanobu, Taku Katagiri, Hideki Senoh, Yumi Umeda, Shoji Fukushima

Japan Bioassay Research Center

(Background and Aim) Carcinogenicity of a MWCNT, MWNT-7 has become clear based on an evidence that two year
inhalation studies in rats exerted induction of lung carcinomas. It is important to understand the actual situation of
clearance via the alveolar walls and the reaction of the epithelium to the inhaled MWNT-7 in aspects of mode of action of
lung carcinogenicity.

(Materials and Methods) Male, 6-week-old F344 rats were exposed to MWNT-7 aerosol for 3 days and 5 days (6 h/day),
and 2 weeks and 4 weeks (6 h/day, 5 day/week) at doses of 0, 0.2 or 2 mg/m®. After predetermined exposure, animals were
necropsied. Formalin-fixed, paraffin -embedded lung samples were subjected to histopthological, immunohistological and
ultramicroscopical examinations.

(Results) On day 3, proliferation of immature Clara cells was observed at intermediate region of the lung. On day
5, the proliferating immature cells overlaid MWNT-7 and MWNT-7 -phagocytosed macrophages were enclosed. At 4
weeks exposure, alveolar type2 cells appeared above the preliminary proliferate epithelial cells that enclosed MWNT-
7 and MWNT-7-phagocytosed macrophages.Ultrastructurally, localized organization and remodeling of alveolar structure
occurred. limmunohistochemically, MWNT-7-phagocytosed macrophages were not observed in the alveolar wall.
{Conclusion) As one of the processing method of the MWNT-7 deposited in the lung, the enclosing by the immature Clara

cells, and secondly type2 cell proliferation were indicated.
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Histopathological analyses of calcified atherosclerosis in ApoE-knockout
mice
(OMasa-Aki Shibata”, Eiko Shibata®, Mariko Harada-Shiba®

ULab. Anatomy & Histopathol, Grad. Sch. of Health Sci., Osaka Health Sci. Univ,,
?Dept. of Mol. Innov. in Lipidol, Natll. Cereb. & Cardiovasc. Centr. Res.

Plaque calcification is regarded as an old or advanced lesion of clinical importance in atherosclerosis with a strongly
suggested relationship between calcified lesions and unstable plaques.

(Methods) Calcified plaques in 25 to 44-week old female atherosclerosis of ApoE-knockout (ApoE-KO) mice fed normal diet
were analyzed with special stains to identify bone and cartilage and by immunohistochemistry for expression of osteoblast
differentiation factors BMP-2/4 and the smooth muscle markera-SMA.

(Results) Expression of BMP-2/4 was elevated in both atherosclerotic plaques and in neighboring smooth muscle cells
but was markedly decreased in areas of ossification/chondrification. BMP-2, but not BMP-4, was expressed specifically
in smooth muscle cells of normal aorta.High a -SMA expression was shown in lesions undergoing differentiation to bone
and/or cartilage and low expression in completely differentiated lesions, suggesting derivation of osteoblasts from smooth
muscle cells.

(Conclusions) Osteoblasts contributing to cartilage/bone formation in atherosclerotic lesions may be of smooth muscle
origin. Further, the ApoE-KO mouse may be a useful model for both development of therapeutic drugs and the evaluation

of their efficacy.

In vivo toxicity and effectiveness of Mcl-1-targeting small-molecule
inhibitors

OKenichiro Doi, Hideki Wanibuchi, Min Gi, Anna Kakehashi, Naomi Ishii, Shotaro Yamano

Molecular Pathology, Osaka City Univ. Graduate School of Medicine

(Background) An anti-apoptotic member of the Bcl-2 family proteins, myeloid cell leukemia-1 (Mcl-1) correlates with
drug resistance and poor prognosis in various cancers. Recently, we discovered a marine-derived natural product as a Mcl-
1 inhibitor and named it Maritoclax (Doi K, JBC2012). Our project focuses on pharmacologic inhibition of Mcl-1 by pro-
apoptotic small-molecule inhibitors.

(Method) GST-tagged mouse Mcl-1deltaNC protein was expressed in E.coli and was used for ELISA and FP assay.
15N-Mcl-1deltaNC protein was also purified for NMR titration. Drug-resistant leukemic cell lines and Mcl-1-IRES-Bim or
Bcl-2-IRES-Bim transduced cells were established. Tumor xenograft and engraftment models in mice were used for in vivo
evaluation of toxicity and effectiveness, and pharmacokinetic analysis was conducted.

(Results) Maritoclax and pyoluteorin derivatives shorten Mcl-1 half-life via proteasomal degradation which caused
mitochondrial apoptosis in a Bax/Bak-dependent manner. Derivatives bearing a single pyoluteorin motif were characterized
as more soluble than Maritoclax as based on structure-activity relationship which suggested pharmacophore(s) to exert
biological effects. Derivatives synergized with the Bcl-2/Bcl-xL inhibitor ABT-737 in vivo without any toxicity.
(Discussion) Improvement of drug-delivery system for enhanced permeability and retention effect is needed and

appropriate co-treatment protocol should be investigated for derivatives as novel anti-cancer drugs.
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Alveolar hyperplastic lesions observed in rats administered multi-wall
carbon nanotube by repeated intratracheal instillation

OYoshimitsu Sakamoto"”, Motoki Hojo", Akihiko Hirose”, Akiko Inomata”, Dai Nakae®

YTokyo, Metropl.Inst.Pub.Health, YNatl. Inst. Health Sci,, ¥ Tokyo Univ. Agricul.

(Background) Multi-wall carbonnanotube (MWCNT) induces mesothelioma in rodents and thus its risk must be assessed
as appropriate. The present study was conducted to evaluate biological characteristics of histologically different alveolar
hyperplastic lesions observed in rats given repeated intratracheal spray instillation of MWCNT.

(Methods) Male Han:WIST rats were exposed to 12 quadweekly intratracheal instillations of MWCNT (MWNT-7; 2um
(L),75nm (D), Fe0.344%), in suspension with a vehicle of sucrose and Tween 80, at doses per administration of 0 (vehicle),
0.01, 0.05 and 0.25 mg/kg body weight for 44 weeks and kept untreated for additional 52 weeks. The experiment was then
terminated, and all organs were pathologically examined.

(Results and Discussion) MWCNT deposition was observed mainly in alveolar space and also in the perivasucular or
peribronchiolar regions including lymphatic tissues of the exposed animals. Slight alveolar inflammatory/fibrotic changes
and histologically distinguishable 2-type alveolar hyperplastic lesions were observed in such animals. One type was a
hyperplasia of typell alveolar cells in alveoli with MWCNT-laden macrophages. In the other type, mono- or multilayered
squamous/polygonal cells lined along the alveolar walls, and small clusters of proliferating cells were scattered. Both types
of lesions were induced in a dose-dependent manner. Detailed evaluation on biological characteristics of these lesions are in

progress.

Lung Carcinogenesis in Rats Exposed to Multi-walled Carbon Nanotubes
(MWCNT) by Whole Body Inhalation

OYumi Umeda, Hideki Senoh, Kenji Takanobu, Taku Katagiri, Shigetoshi Aiso, Tatsuya Kasai, Makoto Ohnishi,
Shoji Fukushima

Japan Bioassay Research Center, JISHA

Cancer development due to straight type of multi-walled carbon nanotubes (MWCNTSs) has raised concerns for human
health safety because of its similar shape as asbestos. In the animal experiment study, there is no carcinogenicity data in
the long-term inhalation study. We present here the result of carcinogenicity study in rats by whole body exposure.
(Methods) Straight-type MWCNTs (MWNT-7) were purchased from Hodogaya Chemical, Co. Ltd.. A dry aerosol generator
by cyclone sieve method was used in whole-body inhalation exposure system. F344 rats of both sexes were exposed by
inhalation to MWNT-7 aerosol for 6 h/day, 5 day/week and 104 weeks at doses of 0.02, 0.2 or 2 mg/m’. Necropsy was
preceded, and organ weight, microscopy were examined.

(Results) In necropsy, masses and white patch in the lung were found in exposed group. Lung weights were increased
in males exposed to 0.2 mg/m® and above, and all exposed females. Histopathologically, the incidences of lung cancer
(bronchiolo-alveolar carcinoma, adenosquamous carcinoma, squamous carcinoma and poorly differentiated adenocarcinoma)
in males exposed to 0.2 mg/m® and above and in females exposed to 2 mg/m® were significantly increased. No exposure-
related tumors were observed in any other organs.

{Conclusion) It can be concluded that there is clear evidence of carcinogenicity of the straight type of MWNT-7 in male

and female rats. (This study carried out on a commission from the Ministry of Health Labour and Welfare of Japan.)
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Effects of magnetite nanoparticles on carcinogenicity of DHPN in Fischer
344 rats

OY Tada", H Takahashi”, K Yuzawa", H Ando”, Y Kubo”, A Nagasawa", F Kaihoko”, M Houjou", A Inomata”,
D Nakae?, M Kurita”

YTokyo Metropolitan Institute of Public Health, ? Tokyo University of Agriculture

(Background) Magnetite is genotoxic both in vitro and in vivo, and thus it is urgent to assess its carcinogenic potency.
In rats, we have previously found that intratracheally instilled magnetite induces alveolar hyperplasia in a chronic toxicity
study, but does not exert carcinogenic potency in 2-stage carcinogenic studies and inhibits lung carcinogenicity of DHPN.
The present study assessed effects of magnetite on extra-pulmonary carcinogenicity of DHPN.

(Method) Male Fischer 344 rats, 6-week-old, were randomly separated into 5 groups, and given a vehicle drinking
water (groups I and II) or a water containing 0.1% DHPN (III, IV and V) for 2 weeks. Thereafter, rats were exposed to 7
quadweekly intratracheal instillations of magnetite at doses per administration of 0 (I and III), 5.0 (IT and IV) or 1.0 (V) mg/
kg body weight. The experiment was terminated 30 weeks after the commencement, and all organs were pathologically
examined.

(Result) DHPN induced tumors in the thyroid gland, esophagus and kidney. The incidence (77.8, 474 and 61.1%, for III, IV
and V, respectively) and multiplicity (1.33, 0.89 and 1.06) of the thyroid follicular cell tumors were reduced by the magnetite
treatment in a dose dependent manner. The incidence and multiplicity of the renal tumors were slightly reduced in the
high dose magnetite-treated group. It is thus indicated that magnetite may inhibit the carcinogenicity of DHPN not only for

the lung but also as a whole.

The expression of S100A4 in the DHPN-induced lung tumors of rats

OYuko Narusawa", Masanao Yokohira”, Keiko Yamakawa", Shohei Kanie", Shota Yoshida", Kousuke Saoo"?,

Katsumi Imaida"

YOnco-Pathol, Fac. Med, Kagawa Univ. , ?Kaisei General Hosp.

S100A4 is known as a metastasis-related protein in various human cancers, to have functions in cell cycle progression,
extracellular functions and invasion. In human lung cancer, the expression of S100A4 has been reported in non-small cell
carcinoma, and its upregulation is significantly associated with poor prognosis in lung adenocarcinoma. In present study,
we demonstrated the expression of SI00A4 in the DHPN-induced lung tumors of rats.

On week 0, male Wistar-Hannover rats were initiated for lung tumorigenesis by 0.1% DHPN in drinking water for 2
weeks, and 2 mg quartz/rat was administrated to animals in quartz group. On week 52, all rats were sacrificed. The lungs
were analyzed histopathologically and immunohistochemically. The lungs of rats were immunostained by the avidin-
biotin complex (ABC) method, all processes from deparaffinization to counterstaining with hematoxylin being performed
automatically using the Ventana Discovery™ staining system (Ventana Medical Systems, AZ, USA). S1I00A4 (ab27957,
Abcam) was employed at 1:400 dilution and anti-rabbit secondary employed as secondary antibody.

In the lung tumors, S100A4 was expressed, and the positive cells might increase in adenocarcinoma than adenoma. The

lung tumors of rats were expressed S100A4 as well as human lung cancer.
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Temporal and Quantitative Histological Analysis using Whole slides of
Bleomycin Induced Pulmonary Fibrosis in Mice

OYuta Fujii, Masamitsu Aoki, Tomoaki Tochitani, Mami Kouchi, Izumi Matsumoto, Toru Yamada,
Hitoshi Funabashi

Sumitomo Dainippon Pharma Co., Ltd.

(Background and Aim) In pulmonary fibrosis of mice induced by single intratracheal (IT) administration of bleomycin
(BLM), the lesion is seen mainly around bronchi. Thus, if areas are randomly chosen, the results may be biased. We used
whole slide image (WSI) analysis to avoid this bias, and clarified the temporal histological changes, and the relationship
between the histological changes and other endpoints of fibrosis.

(Materials and Methods) Male C57BL/6] mice received single IT administration of BLM (5 mg/kg, n=4-6). The lung were
examined qualitatively using HE slides and quantitatively using WHI analysis of slides stained with modified Masson
trichrome (MTC) stain and IHC for alpha-SMA. In addition, mRNA expression levels of fibrosis related genes (Acta2,
Collal, Tgfbl) and hydroxyproline (HP) were examined.

(Results) In image analysis of MTC-stained slides, the percentage of fibrotic area of BLM was higher than that of control
at 1 week, and increased until 25 week. The percentage of immunopositive area for alpha-SMA of BLM was higher than
that of control at 1 week, and increased until 2 week. Thereafter, the percentage decreased. Similar temporal change was
observed in Acta2. The HP was high from 3 week to 6 week. The results of qualitative examination and that of image
analysis were correlated.

(Conclusion) WHI analysis clarified the temporal changes of the pulmonary fibrosis, and the relationship between the

histological changes and other endpoints of fibrosis.

26-week carcinogenesis study of 1,2-dichroloethane by repeated topical
application using rasH2 mice

OTakamasa Numano”, Mayuko Suguro”, Yuko Doi"”, Mayumi Kawabe", Koji Urano”, Hideki Tsutsumi?,
Akihiro Hagiwaral), Yukinori Mera"

UDIMS Institute of Medical Science, ?Central Institute for Experimental Animals

(Background) A typical 26-week rasH2 mice carcinogenesis study has been approved as an alternative to the conventional
bioassay by regulatory authorities. However, percutaneous absorption plaster has not been covered. It has been reported
that 1,2-dichroloethane (DCE) showed the lung carcinogenicity by repeated topical application to CD-1(ICR) mice. In this
study, the reproducibility of DCE was confirmed by topical application to the rasH2 mice for 26 weeks.

(Method and results) DCE was applied to the both sexes of rasH2 mice (10 mice in each sex per group) at a dose of
126 mg/mouse, 3 times/week for 26 weeks. Acetone (100ulL/mouse) used as vehicle was applied once daily. At necropsy,
discolored area or nodule of lung were seen in DCE treated mice. Histopathologically, alveolar hyperplasia, adenoma or
adenocarcinoma of lung were seen in DCE treated mice. The incidences of adenoma and adenocarcinoma were 80% (P < 0.01)
and 50% (P < 0.05) in male mice and 70% and 100% (P < 0.01) in female mice.

(Summary) The carcinogenicity of DCE, showed to CD-1(ICR) mice, was confirmed by repeated topical application to
rasH2 mice with statistical significance. Thus, these results indicated that the carcinogenicity of test material applied
skin could be elucidated using rasH2 mice. In order to develop the ultra-short-term lung carcinogenesis study, we also

conducted the two-stage lung carcinogenesis study using DCE as an initiator. The results are now to be reported.
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Effects of multiwall carbon nanotube on the pulmonary injury and
expression status of specific cytokines

OHarutoshi Matsumoto”, Katsumi Fukamachi”, Mitsuru Futakuchi”, Hiroyuki Tsuda”, Masumi Suzui”

1)Dep. Mol. Toxicol., Grad. Sch. Med. Sci. Sch., Nagoya City Univ, YNanotoxicol. Project., Nagoya City Univ.

The purpose of the present study was to examine inflammatory profile and gene expression study induced by intratracheal
instillation of multiwall carbon nanotube (MWCNT) into rat lung. Male F344 rats were treated with 0.5 mL of 250 mg/mL
suspensions of three fractions of MWCNT eight times over a 14-day period by intrapulmonary spraying (IPS). After the
last IPS, the rats were sacrificed (two-week-study). At 52 and 104 weeks after the start of the experiment, the remaining
rats were also sacrificed (one-year and two-year-study). At 2weeks examination, area of inflammatory was significantly
increased in the FT fraction treatment group as compared to the other two fractions treatment groups and control group.
At 52weeks examination, area of inflammatory and number of foreign granulomatous/fibrous was significantly increased
as compared to control group. mRNA expression levels are low in any of two-week study samples (FT, P, and R fractions).
Levels of protein expression of cytokines increased in any of two-week study samples. mRNA expression increases in
any of fifty two-week study samples (FT, P, and R fractions). After 52weeks of treatment, protein expression of Csf3 and
Cxcl2 persists high compared to that of the vehicle control samples. Protein expression status of Csf3 and Cxcl2 may link
with inflammation in the lung tissue of 52-week study, indicating that expression of these two cytokines may be useful as

biomarkers that predict existence of inflammation.

Adjuvant effects of transcutaneously exposed silver nanoparticles

OYoung-Man Cho", Yasuko Mizuta®, Takeshi Toyoda”, Jun-ichi Akagi”, Tadashi Hirata"”, Mizuki Sone"?,
Reiko AdachiZ), Yoshie KimuraZ), Tomoko Nishimaki-MogamiZ), Kumiko Ogawal)

UDiv. Path. NIHS, ?Div. Biochem., NIHS, ?Showa Univ., ? Tokyo Univ. Agricul. Technol.

(Background) Silver nanoparticles (AgNPs) are, due to antimicrobial properties, used in cosmetics, clothes, household
products and even in food contact materials. We investigated immunological and histopathological changes of mice
transcutaneously sensitized with ovalbumin (OVA) + AgNPs.

(Methods) Different sized AgNPs (10, 60 and 100 nm) at a dose of 49ug with 100ug OVA was applied in skin patches to
the left flanks of 8-week old BALB/c female mice 3 days a week for 4 weeks, and immune responses were evoked with 1
or 5 mg of OVA given via ip. or ig. routes, respectively. Rectal temperatures, scores on anaphylactic responses, plasma
histamine levels and histopathological changes were evaluated.

(Results) In the OVA + AgNPs groups evocated via ip. injection, increased IgGl and IgE levels after sensitization and
decreased rectal temperature, with augmented anaphylaxis scores and plasma histamine levels after evocation were noted.
Ki67-positive germinal center in the lymph node was observed more frequently than in the vehicle group. In the OVA +
AgNPs groups evocated via i.g. injection, increased IgGl and IgE levels were observed. No significant differences in any
parameters between OVA and OVA + AgNPs groups were observed.

(Conclusion) Although this model is useful for evaluation of sensitization and anaphylaxis reaction, transcutaneous
exposure to AgNPs is not sufficient to activate key immune pathways necessary for sensitizing mice for immediate

hypersensitivity reactions.
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Permeability of skin to nano platinum particles after the epidermal skin
barrier is disrupted

OFumiaki Kumagai®, Mai Todoroki”, Mika Senuma”, Yoshiaki Saito”, Kazuma Higashisaka?, Yasuo Yoshioka®,
Yasuo Tsutsumi”, Makiko Kuwagatal)

YHatano Research Institute, FDSC, ?Grad. Sch. of Pharm. Sci,, Osaka University

(Background) In our 28-day repeated percutaneous toxicity study of nano platinum particles (nPt) in rats, marked skin
lesions, such as ulcers, were observed starting two weeks after administration. Whereas nPt was distributed in the body,
adverse systemic toxicity was not induced.

(Aim) To confirm the skin permeability of nPt, percutaneous nPt-induced systemic toxicity was examined after epidermal
barrier disruption in rats.

(Materials and Methods) Citrate-coated platinum nanoparticles of 5 nm (5nPt) or 0.2 M citric acid (Control) was applied
percutaneously for 24 hours to the SD rat back skin. The stratum corneum was removed by tape stripping the skin 20
times before application. At autopsy, the skin exposed to 5nPt and key organs were examined histopathologically. In
addition, platinum content in the skin, liver, and blood were analyzed by ICP-MS.

(Results) Although epidermal thickening and cellular infiltration in the dermis due to the tape stripping were observed,
these were not specific histopathological changes caused by 5nPt. Liver, kidney, spleen and adrenal gland showed no
histopathological changes caused by 5nPt. Using ICP-MS analysis, platinum was detected only in the skin in the 5nPt
group, and it was below the detection limit value in the liver and blood.

{Conclusion) Even when the stratum corneum is defective, nPt would be unlikely to penetrate the skin and acute toxicity

would not be induced by nPt.

Development of Two-Stage Ultra-Short-Term Skin Carcinogenicity Model
Using rasH2 Mice
OMayuko Suguro”, Mayumi Kawabe", Takamasa Numano", Kouji Urano?, Hideki Tsutsumi®, Yukinori Mera"

UDIMS Institute of Medical Science, Inc., ?Central Institute for Experimental Animals

To establish an ultra-short-term skin carcinogenicity model using rasH2 mice, we have experienced various studies. This
time, we introduce the review of the past experimental data.

In the model, DMBA, as an initiator, is once applied to shaved dorsal skin of rasH2 mice. One week after, application of test
chemical is performed for 7 weeks. Dose level of DMBA is decided 50 ug based on the result of 26-week dose-finding study.
We investigated skin tumor promoting effect of TPA, well known promotor, using this model. Skin nodules were appeared
and increased in numbers since 4th experiment week and it was confirmed that skin tumor promoting potential could be
detected in 8-week experiment. In addition, benzoyl peroxide (BPO), another promotor, also could be detected.

However, several false positive reactions have been observed following treatment with a certain vehicle and some non-
carcinogens. We conducted investigation at lower DMBA dose (125ug). In the result, tumors were observed again in the
mice applied to promotors. On the other hand, no tumors were found in the mice applied to solvent or non-carcinogens.
These results indicate that appropriate dose level of DMBA is 125ug as an initiator.

Thus, an ultra-short-term skin carcinogenicity model using rasH2 mice can detect skin tumor promoting potential in a very
short term as 8 weeks, less than half of those in the ICR mice model. This model is seemed useful as a method for skin

carcinogenicity screening and evaluation.
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Trimethyltin Chloride (TMT) Neurodevelopmental Toxicityin Embryonic
Zebrafish
(OJaehak Park, Jin Kim

Seoul National University, Korea

Trimethyltin chloride (TMT) is a neurotoxicant that is widely existing in the aquatic environment, primarily from the
production of plastic. TMT is known to cause acute limbic-cerebellar syndrome characterized by selective neuronal death
in limbic system, and particularly in hippocampus. But few studies have estimated aquatic neurotoxicity. We examined
TMT dose-dependent malformation of neuronal system by morphological changes, fluorescent analysis using HuC-GFP
transgenic zebrafish embryo and changes in gene expression related to neurodevelopment. Exposure of embryos to TMT
for 4 days post fertilization (dpf) elicited a concentration-related decrease in body length and increase in curved ratio. TMT
affected fluorescent CNS structure of HuC-GFP transgenic zebrafish. TMT also significantly modulated the expression
patterns of sonic hedgehog a (shha), neurogeninl (ngnl), embryonic lethal abnormal vision like protein 3 (elavl3), and glial
fibrillary acidic protein (gfap). Our study demonstrates the morphological and genetic changes of the developing zebrafish
embryo to TMT and establishes a platform for future identification of the neurodevelopmental effects in vertebrates of
TMT toxicity.

This study was partially supported by the Research Institute for Veterinary Science, Seoul National University.

Histopathological changes and reversibility of olfactory epithelium induced
by UFT in rats

OFumiko Ninomiya, Hideki Tanaka, Shota Yoshida, Shohei Kanie, Satoshi Suzuki, Kazuo Hakoi

Taiho Pharmaceutical Co., Ltd.

(Introduction) Smell dysfunction.caused by metabolic antagonist is recognized as serious side effect in clinical. In the
present study, we examined histopathological changes of olfactory epithelium and its reversibility in the UFT treated rats.
(Materials and Methods) UFT (30 mg/kg/day as tegafur) was orally administered to male Crl:CD(SD) rats for 8
weeks. The nasal cavities (Level 3) were prepared at week 4, 8 and recovery week 10, and evaluated olfactory mucosa
histopathologically. Immunohistochemistry (PGP9.5 and PCNA) was performed for the samples of week 8 and recovery
week 10.

(Results) At week 4, atrophy of olfactory epithelium and others, and thinning of ethmoturbinate bone were observed in
UFT treated rats. At week 8, those changes progressed, and squamous metaplasia, multinucleated olfactory epithelium and
others were observed. Immunohistochemistry, PGP9.5 positive olfactory epithelial cell and PCNA positive basal cell were
decreased. After recovery period, all findings mentioned above were recovered, and irregularity of olfactory epithelial cell
arrangement and respiratory metaplasia were observed focally.

{Conclusion) In UFT treated rats, atrophic changes of olfactory epithelium were observed from week 4. The reversibility
of these changes was confirmed after 10 weeks cessation. We will also report the evaluation result of smell function by

drinking behavior analysis using wasabi-flavored water.
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Gene expression analysis for evaluation of neurotoxicity of rats after 28-
day exposure to CPZ

OHajime Abe'?, Fumiyo Saito”, Yumi Akahori®, Nobuya Imatanaka®, Toshinori Yoshida”, Makoto Shibutani”
YVet. Pathol,, Tokyo Univ. Agricul. Technol,, ?United Grad. Sch. Vet. Sci., Gifu Univ., ?Chem. Eval. Res. Inst.

(Background and Aim) In this study, to capture the target gene profile for evaluation of neurotoxicity in relation with
demyelination by cuprizone (CPZ) exposure in a framework of 28-day repeated toxicity study, we performed the following
experiment.

(Materials and Methods) We performed expression microarray analysis in four brain regions of postpubertal male rats
exposed to 0, 120 or 600 mg/kg CPZ for 28 days, followed by immunohistochemical analysis of selected gene products.
(Results) CPZ at 600 mg/kg downregulated myelination-related genes and upregulated genes for inflammatory reaction
and immune response in all four brain regions. Immunohistochemically, increases in the number of CD68" microglia and
MT (I+II)" microglia were detected in the corpus callosum and cerebellar vermis. In contrast to developmental CPZ
exposure, postpubertal CPZ exposure decreased the density of KLOTHO" oligodendrocytes in the corpus callosum.
(Discussion) Myelin injury-related gene profiles related to inflammation and immune responses in brain regions and
increase of activated microglias in while matter suggest cellular responses against destruction of myelin sheath. Gene
expression profile of suppressed myelination in brain regions and reduction of functional oligodendrocytes due to inhibition
of Klotho-mediated oligodendrocyte maturation in the corpus callosum may be responsible mechanisms for induction of

demyelination by postpubertal CPZ exposure in rats.

Trimming of the dog brain in accordance with the STP position paper
(ONaoaki Yamada, Yuki Tomonari, Tetsuro Kurotaki, Junko Sato, Takuya Doi, Takeshi Kanno, Minoru Tsuchitani

Pathology Department, Drug Development Service Segment, LSI Medience Corporation

(Background & Aim) STP has recommended the best practice for sampling and processing the nerve system (Bolon et al.
2013) . Thus, we investigated the desirable trimming location of the dog brain in accordance with the position paper.
(Materials and Methods) We investigated the trimming location of 15 beagle dog brains to examine the neural regions
recommended in the STP position paper.

(Results) Level 1: The frontal lobe could be evaluated by cutting the front of the cruciate sulcus. Level 2: The external
capsule, internal capsule, caudate/putamen, choroid plexus, and corpus callosum could be evaluated by cutting the line
from the front of the optic chiasm to the rostrad of the corpus callosum. The temporal lobe could also be evaluated in
level 2. Level 3: The amygdala, parietal lobe, hypothalamus, and thalamus could be evaluated by cutting the line from the
hypothalamic infundibulum via the hypothalamus to the interthalamic adhesion. Level 4: The hippocampus and pons could
be evaluated by cutting the line from the rostrad of the pons via the midbrain to the caudal end of the corpus callosum.
Level 5: The cerebellum, cerebellar nuclei, and medulla oblongata could be evaluated by cutting the cerebellar peduncle at
the front of the forth ventricle . The occipital lobe could also be evaluated by cutting the cerebral cortex at level 5.
{Conclusion) Just like monkeys, the neural regions recommended in the STP position paper could be evaluated by these

seven blocks.
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Developmental exposure effect of MNU on hippocampal neurogenesis in rat
offspring

OYousuke Watanabe'?, Ayako Shiraki”, Yumi Akahori®, Nobumi Imatanaka’, Toshinori Yoshida®,
Makoto Shibutani”

ULab. Vet. Pathol,, Tokyo Univ. Agricul. Technol, ?United Grad. Sch. Vet. Sci, Gifu Univ., ?Chem. Eval. Res. Inst.

(Background) N-methyl-N-nitrosourea (MNU) is a DNA-damaging agent targeting proliferative cells and known to cause
microcephaly by gestational exposure in rodents. We have reported that MNU exposed by transplacental single injection
at gestational day (GD) 10 in mice or short-term repeated injections from GD 18 to 20 in rats reduced brain weight and
transient disruption of hippocampal neurogenesis in offspring. In this study, we examined the developmental long-term
exposure effect of MNU on neurogenesis in rats.

(Materials and Methods) Oral doses of MNU at 0, 3, 10, 30 ppm in drinking water were given to maternal rats from GD 6
until postnatal day (PND) 21. Offspring were immunohistochemically examined the distribution of granule cell lineage at
the subgranular zone (SGZ) and granule cell layer and GABAergic interneurons in the dentate hilus.

(Results) On PND 21, the number of GFAP" cells decreased and the number of SRY box 2°, T box brain protein 27,
doublecortin® cells and TUNEL" apoptotic cells increased at 30 ppm in the SGZ. GABAergic interneurons did not change
the number in the hilus. There were no fluctuations in neurogenesis markers on PND 77.

(Conclusion) Developmental long-term MNU exposure decreased type-1 neural stem cells by increase of apoptosis.
Increases of type-2 progenitor cells ~ immature granule cells may be the reflection of a compensatory reaction against

aberrant neurogenesis, and disruption of neurogenesis by MNU was reversible even by long-term exposure.

Effect of Developmental Exposure to Lead Acetate on Neurogenesis in the
Hippocampal Dentate Gyrus in Mice

OYasuko Hasegawal), Takeshi Tanaka'?, Yousuke Watanabe'?, Ayako Shiraki'?, Toshinori Yoshida”,
Makoto Shibutani”

ULab. Vet. Pathol,, Tokyo Univ. Agricul. Technol, ?United Grad. Sch. Vet. Sci., Gifu Univ.

(Background and Aim) Experimentally, lead acetate (PbAc) is known to cause learning and memory deficits in
rodents. The present study was performed to examine the developmental exposure effect of PbAc on hippocampal adult
neurogenesis in mice.

(Materials and Methods) Pregnant ICR mice were treated with PbAc at 0, 1200 or 3600 ppm in drinking water from
gestational day 6 until weaning on postnatal day (PND) 21. Dams were subjected to measurements of body weight, food
and water consumption throughout the experiment. The offspring were also weighed until PND 21. Male offspring were
necropsied on PND 21, and brains were weighed and immunohistochemically examined neurogenesis-related parameters in
the hippocampal dentate gyrus.

(Results) Dose-related decreases in food and water consumption of dams were observed at both doses at several time
points. The decreases of the body weight during exposure after birth and absolute brain weight on PND 21 were found
in male offspring at both doses. Immunohistochemically, decreases in T box brain 2 (TBR2)" progenitor cells at high dose
and PCNA" proliferative cells at both doses were observed in the dentate subgranular zone, and increases in Somatostatin®
GABAergic interneurons was observed at high dose in the dentate hilus.

{(Conclusion) Our results suggest that maternal PbAc exposure during gestational and lactational period affects

hippocampal adult neurogenesis targeting intermediate-stage differentiation of granule cell lineage in mice.
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Study on the development of eyelid tissues toward the eyelid opening
modeled in the strain difference between Hatano high-and low-avoidance
rats

(OMakoto Shinmei, Miho Takamura, Yuta Hasegawa, Miho Suzuki, Megumi Tanaka, Kanako Sueoka, Reina Nakae,
Shouko Shimaoogi, Mariko Shirota

Azabu University

(Background and Aims) Eyelid tissues of two inbred sub-strains of Hatano high- and low-avoidance rats (LAA and HAA)
were compared. Strain differences in the timing of eyelid opening suggested that the developmental commencement of the
eyelid tissues might be involved. To identify the tissues involved, we compared eyelid tissue variations per day between
the strains.

(Materials and Methods) Hatano rats were euthanized daily from postnatal day (PND) 10. Their eyelids and eyeballs
were collected and fixed in Bouin's solution. The specimens were cut at the junction between the upper and lower eyelids
and were embedded in paraffin to be observed along the cut surface. Specimens were then sectioned and stained with
hematoxylin and eosin. The thickness of the eyelid epithelium (EP), conjunctiva, meibomian gland, and cornea were
measured for each age.

(Results and Discussion) Eyelid opening was confirmed by PND 13 and 14 in HAA and LAA, respectively. The granular
cell layer and cornified layer in the eyelid EP became thicker with age, and its thickness peaked at PND 11 in HAA. For
eyelid opening, the cornified layer began to shed from the next day, and its thickness was decreased after eyelid opening.
Similar changes were also observed in the LAA but were delayed by 1 day. There were no significant differences in the
three other tissues. Developmental commencement of the eyelid EP and its progression of cornification may be involved in

the strain difference in timing of eyelid opening.

Evaluation of effects of wearing animal jackets or harnesses on the cornea
in the rat
)

OJun Watanabe", Hirofumi Hatakeyama®, Yoshihiro Takei”, Haruko Koizumi”, Tetsuyo Kajimura”, Saki Inoue,
Junko Sora”, Shin-ichi Sato”, Akihito Shimoi", Hijiri Iwata®
YIna Research Inc., ?LunaPath LLC

(Background and Purpose)

We experienced that incidence of corneal opacity increased in ophthalmological examinations and the incidences of cornea
lesions increased in pathological examinations in a rat when animals wore animal jackets. To confirm this phenomenon, we
evaluated the effects of wearing animal jackets or harnesses on cornea. In addition, we also evaluated the corneal damage-
decreasing effects by ocular instillation of physiological saline or hyaluronic acid.

(Materials and Methods)

Male SD rats at 5 weeks of age were divided into untreated, animal jacket and harness groups. Animals in treated groups
wore jackets or harnesses and were bred for 5 weeks. During wearing period, saline or hyaluronic acid was instilled
into the eyes of the animals. Animals were necropsied at end of wearing period and the eyes were collected. HE-stained
specimens of eyes were prepared and examined by light microscopy.

(Result and Consideration)

Incidences and degree of cornea lesions were markedly increased in treated groups as compared to untreated group.
Degree of this lesion was the highest and the incidence of cornea lesions was high in the animal jacket + saline group.
Although we expected that the degree of corneal lesions in animal jacket and harness groups would be decreased by ocular
instillation of saline or hyaluronic acid, opposite results were obtained. However, we could confirm the tendency to cause

cornea abnormalities by wearing animal jackets or harnesses to the animals.
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Histopathological examination of zebrafish eye -influence of fixatives and
retinal histopathological changes with exposure to N-methyl-N-nitrosourea-
(OYoshinori Yamagiwa, Kazuyo Sadamoto, Shingo Nemoto, Masaaki Kurata, Hideyuki Sakaki

Toxicology Research Laboratory, Senju Pharmaceutical Co., Ltd.

(Aim) Recent years, zebrafish (Danio rerio, ZF) has been investigated as an experimental animal for the evaluation of
ocular toxicity. The aims of this study were to investigate (1) the suitable fixative of ZF eye, and (2) the change of ZF
retina exposed to N-methyl-N-nitrosourea (MNU), a typical retinal toxicant.

(Methods) (1) ZF eyes were placed in 2.5% glutaraldehyde/4% paraformaldehyde (GA/PFA), Superﬁx® , Davidson, or Bouin
fixative. After the fixation, tissue specimens were stained with HE, and the influence of each fixative was investigated. (2)
Adult ZFs were exposed to 150 mg/L MNU for 1 hour. ZF was then reared in the normal rearing water, and sacrificed
temporally from the next day to 8 days after the exposure. The eyes were collected and fixed by Bouin fixative, and the
specimens stained with HE were observed by a light microscopy.

(Result) (1) GA/PFA contracted the whole eye. Superﬁx@\"-immersed eye cracked on the INL in retina. Davidson fixative
occurred focal swelling of cornea. Influence of Bouin fixation was minimal. (2) MNU induced retinal degeneration with GCL,
INL and ONL cell apoptosis and subsequent regeneration.

(Conclusion) (1) Among 4 fixatives, Bouin fixative showed the least influence on ZF eyes. (2) MNU induced retinal toxicity
even in ZF. However, INL and GCL were also affected, together with ONL which is well known target of MNU. In addition,
ZF retina showed regenerative change but not atrophy which is a common change induced by MNU in mammalians.

Age dependent target cells in L-glutamate-induced retinal damage

OHikaru Mitori?, Yutaka Nakahara®, Kenjiro Tsubota", Takeshi Izawa”, Mitsuru Kuwamura?,

Masahiro Matsumoto", Jyoji Yamate?

1)Drug Safety Research Labs., Astellas Pharma Inc., ?Laboratory of Veterinary Pathology, Osaka Prefecture University

(Aim) We demonstrated L-glutamate-induced retinal damage depends on the dosed age in day in the 31st annual meeting.
This time we investigated the histological changes after dosing and the age dependent target cells for L-glutamate in
neonatal rats.

(Materials and Methods) SD rats were given single subcutaneous injection of L-glutamate (10 uz1/g, 2.4 M) on postnatal day
(PND) 4, 6, 8, 10 and 12. The eyes were removed at 6 and 24 hour after dosing and on PND 21 for HE and immunostaining.
TUNEL staining was also performed at 6 hour after dosing.

(Results) On PND 21, the inner retina was thinning in rats treated on PND 4 to 10; the retinal damage was most marked
in rats treated on PND 8. There was no change in rats treated on PND 12. Immunohistochemically, Pax6 positive-amacrine
cells in rats treated on PND 6 and 8 were decreased. In rats treated on PND 8, Chx10 positive-bipolar cells and PKC alpha
positive-rod bipolar cells were also decreased, and Calbindin positive-horizontal cells were lost. There was no change in
Glutamine synthetase positive-Miiller cells. At 6 hour after dosing, the pyknotic cells in inner retina were observed in rats
treated on PND 4 to 8; some of them were positive for TUNEL staining. At 24 hour after dosing, few pyknotic cells were
remained.

(Conclusion) This study revealed that L-glutamate-induced apoptosis results in the thinning of inner retina and target

cells were amacrine cells on PND 6, amacrine cells, bipolar cells and horizontal cells on PND 8.
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Immunosuppression by prednisolone enhances Candida albicans-induced
mucosal proliferation and chronic inflammation in alloxan-induced diabetic
rats

(OYui Terayama, Yusuke Nakajima, Tetsuro Matsuura, Isao Narama, Kiyokazu Ozaki

Laboratory of Pathology, Setsunan University

(Introduction) Chronic oral infection with Candida albicans (C. albicans) is associated with mucosal hyperplasia
progressing to squamous cell carcinoma (SCC). Previously, we reported that alloxan-induced diabetic rats had squamous
hyperplasia with chronic inflammation and C. albicans infection in the forestomach, and that some advanced to SCC, but
the carcinogenic rate is low. In the present study, we investigate whether immunosuppression may accelerate C. albicans-
induced proliferative and inflammatory changes in this model.

(Methods) WBN/Kob rats were divided into 3 groups; alloxan-induced diabetic rats (A group), diabetic rats treated with
prednisolone (AP group), and non-diabetic rats treated with prednisolone (P group). They were sacrificed at the 42 weeks
of age.

(Results) Squamous hyperplasia and chronic inflammation were observed in the AP and A groups, with highest severity
of the lesions in the AP group. In addition, SCC was detected in one rat of AP group. T-cell and macrophage infiltration in
AP group were significantly stronger than that in A group. But there was no clear difference in B-cell infiltration between
these groups. Neutrophil infiltration and C. albicans showed a tendency the increase in the AP group.

{Conclusion) Immunosuppression by prednisolone treatment may enhance C. albicans-induced proliferative and
inflammatory changes, and the enhancement of squamous cell hyperplasia is correlated with the increase of T-cell and

macrophage infiltartion.

What lesions could be improved with eradication of H. pylori in the human
stomach? Comparison of gastric and intestinal-metaplastic glands
OYuka Kiriyama", Masae Tatematsu”, Tetsuya Tsukamoto”

1)Dept. of Diag. Pathol, Fujita Health Univ. Sch. of Med., ?Japan Bioassay Res. Ctr.

(Background) Helicobacter pylori (Hp) is an important factor in the development of gastric cancer. Eradication of the Hp
has been reported to prevent gastric cancer only in cases without atrophy/intestinal metaplasia (IM). However, histological
changes with eradication have not been fully clarified yet.

(Materials and Methods) We evaluated 34 Hp-positive cases histologically before (Hp(+)) and after (Hp(-)) eradication in
the gland level, which were classified into gastric (G) and IM glands consisting of gastric-and-intestinal mixed (GI) and
solely-intestinal (I) IM.

(Results) After eradication, acute and chronic inflammation was attenuated, whereas expression level of MUC5AC
and MUC6 was not altered. The width of the glands, nuclear/cytoplasmic ratio of the surface epithelium, Ki-67 positive
proliferating zone in the glands were significantly decreased with eradication only in the G glands. On the other hand,
these factors were not alleviated in the GI-IM and I-IM glands after eradication. Serine 28 phosphorylated histone H3
positive mitotic cells were increased in GI-IM and I-IM compared with lower value in the G glands irrespective of Hp
status.

{Conclusion) These results suggest that the beginning of the IM, i.e. GI-IM, could be the histological irreversible point

with eradication.
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Immunohistochemical study for regional distribution of endocrine cells in
the stomach of the beagle dog
OHirofumi Yamauchi, Hitoshi Kandori, Takeshi Watanabe

Drug safety research laboratories, Takeda Pharmaceutical Company Limited

(Aim) The distributions of endocrine cells were examined in the fundic and pyloric mucosa in the stomach of the beagle
dog.

(Methods) Immunohistochemical examinations for Chromogranin A, Gastrin, Ghrelin, Histamine, Serotonin and
Somatostatin were performed. Distribution of Pax6, a transcription factor regulating the development of Gastrin- or
Somatostatin-producing cells was also examined.

(Results) In the fundic mucosa, Ghrelin-, Serotonin- and Somatostatin-positive cells were observed in the isthmus and
neck, and mostly in the base of the glands. Gastrin-positive cells were not observed in the fundic mucosa. In the pyloric
mucosa, Gastrin-, Serotonin- and Somatostatin-positive cells were observed mainly in the isthmus and upper part of the
pyloric glands of the pyloric glands. Histamine-positive cells were also observed in the pit, and a small number of Ghrelin-
positive cells were scattered in the pyloric mucosa. The distribution of Chromogranin A-positive cells was consistent with
that of the hormone-producing cells. In the triple-immunostaining for Gastrin/Somatostatin/Pax6, most of Gastrin- and
Somatostatin-positive cells expressed Pax6 in the nuclei suggesting that Pax6 immunostaining is an additional method to
identify Gastrin- or Somatostatin-producing cells.

{Conclusion) The distribution of canine gastric endocrine cells was clarified and the results were expected to be a helpful

background data to assess the gastric toxicities.

The modifying effects of the extract from okinawan herb A in mouse colon
carcinogenesis

OAIi Tokeshi, Reika Takamatsu, Kazunari Arakaki, Saori Nakachi, Naoki Yoshimi

Department of Pathology & Oncology, Graduate School of Medicine, University of the Ryukyus

It is known that Okinawan herb (A) contain much higher polyphenols such as Caffeoylquinic acid (CQA) derivatives than
other vegetables. It is reported that CQA derivatives have anti-oxidative or anti-mutagenic activity. We examined the
modifying effect of A extract in two-step mouse colon carcinogenesis.

(Materials and Methods) 71 male ICR mice, 5 week-old, were divided into 5 groups. Mice in groups 1-3 were given
azoxymethane (AOM ; 10 mg/kg body weight, ip) once at experimental first week, and 1 week after AOM injection they
were administrated 1.5 % dextran sulfate sodium in drinking water for 7 days. Mice in Gl and G5 were fed control diet.
Mice in G2 were fed the diet contained A extract (200ppm), mice in G3 and G4 were also fed the 1000 ppm diet throughout
the experimental period. At 12 weeks, all colon tissues were counted the number of aberrant crypt foci (ACF) and analysed
the nodules (> 3mm in size) histopathologically.

(Results) The mean of ACF was 1.64 £ 0.95 (/colon length cm) in GI, 1.18 = 0.79 in G2, 1.14 = 0.60 in G3, respectively.
Histopathologically, the numbers of neoplastic lesions with high grade were observed 9, 8 and 2 in G1, G2 and G3. The
neoplasms with high-grade revealed 8, 5 and 0 in G1, G2 and G3, respectively, and the incidence of tumors with high grade
was inhibited by the extract (P <0.05).

{Conclusion) We showed that the A extract has a possibility to prevent the development and progression of neoplasms in

mouse colon carcinogenesis model.
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Search for suppressants of colon cancer and expression analysis of
Akap13 in mouse AOM/DSS model

OYumi Kangawal'Z), Toshinori Yoshida", Akira Kataoka?, Tohru Kihara?, Kanata Ibi®, Shim-mo Hayashi3) ,
Makoto Shibutani”

YTokyo Univ. Agric. Technol, ?Kaken Pharmaceutical CO., LTD. , ?San-Ei Gen F.FL, Inc.

(Aim) We previously reported the inhibitory effects of anti-oxidants, enzymatically modified isoquercitrin (EMIQ) and
alpha-lipoic acid (ALA) and a platelet aggregation inhibitor, cilostazol (CZ) using dextran sulfate sodium (DSS)-induced
colitis model in mice, and found that Akapl3 expression was specifically increased in the process of mucosal injury
and regeneration. In this study, we examined anti-tumor effect of these three substances and also another anti-oxidant
anthocyanin (AC) and Akapl3 expression in tumor cells using azoxymethane (AOM)/DSS-induced colorectal cancer model.
(Methods) 1.5% EMIQ, 02% ALA, 0.3% CZ and 5% AC were administered to BALB/c mice. To induce tumor, mice were
treated with AOM (10 mg/kg, i.p.) and 3% DSS in drinking water. After necropsy, we measured the numbers of mucin-
depleted foci (MDF) and gross nodules, the volume of nodules, and colon weight. Immunohistochemical staining of Akapl3
was conducted using 4% paraformaldehyde-fixed tissues.

(Results) In almost the evaluations, AOM+DSS+EMIQ group showed anti-tumor effects in comparison with AOM+DSS
group. Akapl3 was highly expressed in the cytoplasm of tumor cells; however, there was no clear expression difference
between AOM+DSS group and each treatment groups.

{Conclusion) EMIQ treatment exhibited the suppression effect on the induction of murine colon tumors. Akapl3, a scaffold

protein of Rho/Rho kinase, previously found in human colon carcinoma cells was also expressed in mouse cancer cells.

Strain differences between ICR and C57BL/6 mouse models of inflammation-
induced colorectal tumorigenesis

(OKota Nakajima, Yuji Nozaki, Hisayoshi Takagi, Fumio Furukawa

Bio Technical Center, Japan SLC, Inc.

Background data of model animals is essential for colorectal cancer research. Various animals and strains have been used
as models, but the characteristics and effectiveness of each strain have been scarcely reported. Strain differences of models
of colorectal carcinogenesis induced by azoxymethane (AOM) and dextran sodium sulfate (DSS) were investigated by
comparing two mouse strains, SIc:ICR (ICR) and C57BL/6NCrSlc (B6). 10mg/kg of AOM was intraperitoneally administered
to 5-week-old male mice, 30 of both ICR and B6. After a week, 2% DDS solution was administered in drinking water over
1 week. Ten mice of each strain were dissected at 4, 10 and 15 weeks after the AOM administration. In ICR bleeding
around the anus, diarrhea and prolapse of the anus were observed on the 12th, 16th and 56th days respectively after the
administration of AOM. In B6, bleeding and prolapse of the anus were observed on the 14th and 97th days respectively, but
diarrhea was not observed. A high rate of adenocarcinoma development was observed in ICR in the early stages. Dysplasia
was prominent in 4-week B6, and adenocarcinoma was conspicuous in 15-week ICR. The occurrence and malignancy of
tumors was ICR > B6, showing a difference between the strains. As neoplastic lesions occurred frequently in the colon in

early stages in both strains, both are likely to be effective models of colorectal carcinogenesis.
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AOM-DSS-induced inflammation related colon carcinogenesis in ob/ob mice

OShigeyuki Sugiel), Fumio Furukawa”, Takuji Tanaka'?

YDept. Pathol, Murakami Memorial Hosp., Asahi Univ., Sch. Dent.,
?Dept. Diag. Pathol. Res. Cent. Diag. Pathol, Gifu Mun. Hosp.

(Background) Obesity is known to one of the risk factor of colon cancer. We investigated the inflammation related colon
carcinogenesis initiated PhIP in ob/ob mice. Incidence of colon neoplasms in ob/ob mice were lower than mild type mice
(C57BL/6).

(Aim) In this study, the sensitivity of ob/ob mice to azoxymethane (AOM)-induced inflammation related colon
carcinogenesis were investigated using an AOM /dextran sodium sulfate (DSS) model.

(Materials and Methods) Male ob/ob mice and C57BL/6 mice initiated with a single intraperitoneal injection of AOM
(10 mg/kg body weight) were promoted by the addition of 1.5% (w/v) DSS to their drinking water for 7 days. They were
sacrificed at the end of experiment 20 weeks after the experiment.

(Results) Incidence of colon tumors were 100% in ob/ob mice, and 95% in C57BL/6 mice. Multiplicity of colon tumors were
56 = 3.3 in ob/ob mice, 53 = 3.1, in C57BL/6 mice.

{Conclusion) Our findings indicate that sensitivity of ob/ob mice to AOM induced colitis-related colon carcinogenesis is
not lower than wild type C57BL/6 mice.

Bone toxicity induced by chronic administration of excessive fluoride in
rats

OYuki Seki”, Kenichi Noritake?, Shoji Asakura®, Akiyo Otsuka, Aya Goto", Yoshikazu Taketa", Etsuko Ohta”,
Kyoko Nakano”, Akira Inomata”, Kazuhiro HayakawaZ), Satoru Hosokawa"

YTsukuba Drug Safety Eisai Co.Ltd., 2)Sunplanet Co., Ltd,

Fluoride toxicity is widely reported and excessive dosing of sodium fluoride (NaF) is known to induce changes in the
bone and teeth of rodents. However, there are few reports investigating morphological changes and mechanical property
in the bone in relationship to fluoride exposure. We investigated fluoride induced bone toxicity by examining morphology,
mechanical property, and fluoride contents in the bone of rats orally administered NaF.

Female SD rats were given NaF (0, 10, 25, 50 mg/kg) orally by gavage for 14 or 26 weeks, and were necropsied.
Histopathological examination was conducted on decalcified paraffin-embed sections (tibia) and un-decalcified MMA-embed
sections (femur, tibia). Fluoride concentration in the urine and bone, strength, mineral density, ash mineral contents were
analyzed.

After 14 weeks of dosing, there were dose-dependent increases in urinary fluoride excretion and bone fluoride
concentration at mid- and high-dose. In these groups, decreased bone strength, density, and mineral ash contents were
associated with dose-dependent decrease in trabecular bone and increase in osteoid. After 26 weeks of dosing, no further
fluoride accumulation in the bone or exacerbation of changes in the bone, strength, and density was noted. The results
suggest that in rats decreased trabecular bone and increased osteoid are induced by excessive fluoride accumulation in the

bone, and correlate with decreased bone strength and density.
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Basophilic granules in the bone and teeth tissues in fluorosis

OKazuhiro Hayakawal), Yuki Seki?, Akira Inomata”, Etsuko Ohta”, Yoshikazu Taketa”, Aya Goto?, Jiro Sonoda?,
Kyoko Nakano-Ito?, Satoru Hosokawa?”, Toyohiko Aoki”

UPreclinical Safety Research, Sunplanet Co., Ltd., ? Tsukuba Drug Safety, Eisai Co., Ltd.

(Aim) Excess fluoride ingestion is known to induce fluorosis in bones and teeth. In rats given sodium fluoride (NaF),
various lesions including basophilic granule deposits are observed in the bones and teeth. The present investigation
examined the distribution and morphologic characteristics of basophilic granules in fluorotic rats.

(Methods) Male SD rats were given NaF (7.5 and 15 mg/kg) orally for 9 weeks. Tibia and incisor were bilaterally fixed
in 10 % neutral buffered formalin, and decalcified with either formic acid or EDTA. Paraffin sections were stained with
HE and Berlin blue. A portion of tibia was fixed separately in alcohol, and processed for undecalcified MMA resin sections
stained with HE.

(Results and Discussion) In the paraffin embedded HE section decalcified with formic acid, small granules were deposited
in the cortex of tibia and dentin of incisor in all of treated rats. They were basophilic or eosinophilic in color under HE,
droplet or spot like shape with various sizes (<20 um) and unclear demarcation and deposited without any predilection
for location within the tissues. Most granules were partially or clearly positive for iron staining. On the other hand, no
granules were observed in the EDT A-decalcified paraffin or undecalcified MMA resin sections. The granules on the formic
acid-decalcified paraffin section were considered to be artificial fluoride granules containing iron which have been formed

during decalcification under acidic condition.

Hemophagocytic histiocytic sarcoma in a beasgle
(OKaori Noishiki, Junko Fujishima, Kinji Kobayashi
Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

(Introduction) Hemophagocytic histiocytic sarcoma is a relatively uncommon tumor in dogs. In this case, a 4.7 year-old
male stock beagle died a few days after presenting decreased spontaneous activity and bloody discharge. At necropsy, it
showed scattered white foci (approximately 3-8 mm in diameter) in the spleen and liver, indurated lung, and grayish-white
masses (ranging from approximately 10 mm in diameter to 30 X 20 X 20 mm; suspected lymph node enlargement) in the
pulmonary hilar and pancreatic regions, ascites, and pleural fluid.

(Method) Paraffin-embedded tissues and gross masses (fixed in 10% neutral-buffered formalin) were examined
microscopically after H.E. and immunohistochemical staining.

(Results) Histopathology revealed diffuse proliferation of tumor cells in the spleen, bone marrow, and gross masses. The
tumor cells had round nuclei, prominent nucleoli, and abundant pale eosinophilic cytoplasm, and the tumors contained large
numbers of mitotic figures, phagocytosed erythrocytes, and multinucleated giant cells. Immunohistochemically, the tumor
cells were negative for CD3 and CD20, and positive for CD204, indicating a macrophagic origin.

{Conclusion) Hemophagocytic histiocytic sarcoma was diagnosed based on the characteristic histopathological appearance.
In dogs, histiocytic sarcomas are much more frequently reported to be of dendritic, rather than macrophagic, origin. This

is the first report on hemophagocytic histiocytic sarcoma in a beagle.
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Histopathological Changes Induced by Sucrose Iron in the Rat

OYusuke Kagawa, Dai Muramatsu, Kei Kijima, Miki Suehiro, Yuka Minamisawa, Shino Ito, Yasuhiro Kojima,
Tkue Kitazawa, Kosumo Numao, Hiroaki Yamaguchi, Aisuke Nii

Central Research Lab., Seikagaku Co.

Intravenous iron formulations, constituted by iron and protective colloid, are drugs for iron deficiency anemia, and sucrose
iron and ferumoxytol iron are known as common formulations. After inoculation, they are taken by the reticuloendothelial
system and are used for hemoglobin synthesis. For their tissue distribution, sucrose iron is known to be excreted from
the kidney, however, little is known for other intravenous irons. When sucrose iron was once administered to anemic rats
intravenously to evaluate time-dependent changes, serum iron level increased, and histologically hemosiderin deposition
and positive response for berlin blue staining were observed in the liver and spleen from 4 hours after administration.
Hemoglobin level evidently increased, and extramedullary hematopoiesis was observed in the liver and spleen at 3 days
after administration. When sucrose iron and ferumoxytol iron were repeatedly administered to normal rats for 14 days
intravenously to evaluate tissue distribution, while deposition of iron granules in the sucrose iron treated rats was similar
to the ferumoxytol iron treated rats in the liver and spleen, it was less severe in the mesenteric lymph node and more
severe in the kidney. In conclusion, after sucrose iron administration, histological changes in the liver and spleen time-
dependently correlated with hematological values. Tissue distribution of intravenous iron formulations was considered to

be influenced by their particle sizes.

Histological background data of NOG mice

OKenichiro Kasahara", Saori Igura”, Mariko Nagatani", Masahiko Yasuda®, Ryo Inoue?, Yachiyo Fukunaga”,
Hiroyuki Kanemitsu”, Kazutoshi Tamura”, Masayuki Kemi"

YBoZo Research Center Inc., ?Central Institute for Experimental Animals (CIEA)

(Aim) In order to evaluate appropriately the safety of tissue-engineered medical products in pre-clinical studies using NOG
mouse, histopathological background data of NOG mice were obtained from non-treated animals at 7 and 26 weeks of age.
(Materials and Methods) Male and female NOG mice at 5 weeks of age supplied by CIEA were maintained without any
treatment until the necropsy times of 7, 26 and 52 weeks of age, and they were necropsied at each time. Organs/tissues
collected at the necropsy were stained with H&E. The Brains and spinal cords were also stained with Kliiver-Barrera
and Bodian, and anti-GFAP and anti-Ibal antibodies immunohistochemically. The malignant lymphoma shown below was
immunohistochemically stained with anti-CD3 antibody.

(Results) The lymphocyte was severely depleted in the thymus, spleen or lymph nodes, but a small number of the
lymphocyte was observed in the spleen and mesenteric lymph nodes of some animals. Spongiotic change was observed in
the pons and spinal cord. One female that was euthanized in week 20 of age showed malignant lymphoma.

(Conclusion) Remarkable hypoplasia of lymphocytes was noted in lymphatic tissues, but there was no infectious lesion
in any tissue. Since a few lymphocytes in the spleen and mesenteric lymph nodes were observed in some animals, it is
thought to be necessary to examine the difference from the other in future. The cause of spongiotic change in the central

nervous system was not clarified in the present study.
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Histopathological analysis of spontaneous lesions in aged male Rcc
Han:WIST rats

OMotoki Hojo", Yoshimitsu Sakamoto”, Yukie Tada", Katsuhiro Yuzawa', Hiroshi Ando", Yoshikazu Kubo",
Akemichi Nagasawal) , Hiroshi Takahashi”, Dai Nakae”, Akiko Inomata”

YTokyo Metropol. Inst. Pub. Health, ? Tokyo Univ. Agricul.

(Background) Information about spontaneous lesions developed in aged Wistar Han rats is limited. The present report
highlights our experience about spontaneous lesions developed in such animals.

(Methods) Animals were 39 male RccHan:WIST rats obtained from Japan Laboratory Animals, Inc., used for control and
an non-treated groups in our toxicological study, and sacrificed at their 104-110 weeks of age. All tissues and tumor masses
were collected and sections were histopathologically evaluated.

(Results and discussion) The survival rate was 87 % at the end of the experiment. Neoplastic lesions were frequently
found in the endocrine system; e.g., adenoma in pituitary gland, pars distalis (30.8%), adenoma in pancreatic islet (23.1%)
and pheochromocytoma in adrenal gland (7.7%), well in accordance with previous studies. When compared with previous
studies using F344 rats, incidences of adenoma in pancreatic islet (23.1 vs. 3.2%) and thymoma (10.3 vs. 0.2%) are high, while
that of Leydig cell tumor is low (5.1 vs. 87.8%). It is noteworthy that we encountered 2 cases of adenoma in pituitary gland,
pars intermedia (5.1%), which is remarkably rare in rodents. As for non-neoplastic lesions, C-cells hyperplasia in thyroid
gland, dilatation of common bile duct, accumulation of alveolar macrophages and harderialization of lacrimal gland were
frequently observed with the higher incidences than F344 rats. These data are significant as spontaneous lesions in Wister

Han rats.

Methods of combined observation by LM and TEM for tissue analysis of the
artery implanted with stent

OHisako Terao”, Junko Soba", Koichi Iwatani”, Masako Tasaki”, Atsushi Isobe”, Fumiaki Kumagai?,

Yoshiaki Saito?, Kasuke Nagano”, Hitomi Hagiwaral)

YTERUMO Co., ?FDSC, *Nagano Toxicologic-Pathology Consulting

(Background and Aim) We use the light microscopy (LM) to observe whole tissue and the TEM to detect intracellular
microstructure, however, the same region of specimen manufacture process make it hard. We report the improved TEM
specimen which is applicable also to LM analysis.

(Materials and Methods) Stents were implanted in the porcine coronary arteries. After perfusion fixing the heart in 2%
PFA and 1.25% GA mixed solution, the stented artery was removed, fixed in 1% osmium, embedded in Quetol 651 resin and
sectioned serially. For LM, the black color of osmium was removed from the section after deresination. Then, HE, Elastica-
Masson (E/MT), and immunostaining sections were observed. For TEM, the section was re-embedded in Quetol 812 resin
by resupinate method and cut into ultrathin section.

(Results and Conclusion) As for LM analysis, the resin section was improved as clear as paraffin section by adding
deosmium treatment (1% periodic acid treatment for each staining, and additional treatment with 1% hydrogen peroxide for
E/MT and a -SMA immunostaining). The TEM image of the tissue fixed by above method depicted the morphologically
retained structure more vividly and detailed than the formalin-fixed tissue without osmium fixation. The combined

observation of adjacent specimen by LM and TEM enables us to link the change in millimeter-scale to nano level.
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Application of high-resolution imaging mass spectrometry to toxicity
assessment

OHiroko Sato”, Akane Kashimura”, Hiroyuki Hashimoto?, Hidefumi KajiZ) , Takushi Yamamoto®,

Satomi Nishikawa", Katsuya Fujikil) , Masaharu Tanaka"

Y Mitsubishi Tanabe Pharma Co., ?Mitsubishi Tanabe Pharma Co., ¥Shimadzu Co.

Imaging mass spectrometry (IMS) is a technology to analyze molecules on tissue section and obtain a data of the
localization in 2D graphic form. In a field of drug research, this method is expected to help to clarify pharmacological
and toxicological mechanisms of drugs or explore new target molecules. In this study, we examined the relation between
histological changes and toxicant localization using well-known compounds. Six to 10 weeks old male SD rats were
administered gentamicin (GEN) or amiodarone (AMD) and the target tissues were sampled cryogenically. The tissues were
sliced into 5 to 10 um thick continuously and matrix-applied sections for mass spectrometry or Hematoxylin and Eosin
stained specimens were prepared. Microscopic observation and mass spectrometry were conducted using iMScope (Shimazu
Co.) and the distributions of unchanged compounds were analyzed. As a result, GEN was detected in the cortex of kidney
and its signal intensity was increased in a dose-dependent manner. AMD caused foamy macrophage infiltration in the
lung and mesenteric lymph node histologically indicating phospholipidosis and was detected in the lesion with high signal
intensity. These results suggested IMS could be a useful tool to clarify toxic mechanisms of drugs.

Responses to the Standard for Exchange of SEND Data

OHirofumi Hatakeyamal), Shin-ichi Horikawa”, Junichi Sakurai”, Akihito Shimoi”, Shin-ichi Sato”, Hijiri Iwata”,
Takayuki Anzai®, Dai Nakae”

YIna Research Inc.,, ?LunaPath LLC, ¥Showa University School of Medicine, ¥ Tokyo University of Agriculture

Starting in December 2016, Standard for Exchange of Nonclinical Data (SEND) and Study Data Tabulation Model (SDTM)
will become mandatory for nonclinical and clinical FDA submissions. While this may appear a long way off, in reality it is
not. Already, more than 60% of clinical submissions utilize SDTM. And, Controlled terminology (CT) mapping is required
for SEND and SDTM. Especially regarding pathology terminology, how to manage and adapt CT is a big issue at present.
Recently, we conducted several nonclinical studies together with SEND datasets submission to the FDA. We converted
original electric data into SEND datasets using TranSEND™ according to the SEND Implementation Guide version 3.0. On
our experience, we could obtain informative results and a variety of practical issues came to light. Concerning pathological
and CT findings, some issues still remain to be solved, but the results and experiences in this trial provide useful

information for many pathologists dealing with the SEND data production.
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The inhibitory effect of MTBITC on mutagenicity of DEN in the liver of gpt
delta rats

(OTadashi Hirata'”, Young-Man Cho", Takeshi Toyoda", Jun-ichi Akagi"”, Mizuki Sone'”, Yasushi Nakamura®”,

Satoshi Numazawa”, Kumiko Ogawal)

UDiv. Pathol,, NIHS, ?Showa Univ., * Tokyo Univ. Agricul. Technol., YKyoto Prefect. Univ.

(Background and Aim) 4-methylthio-3-butenyl! isothiocyanate (MTBITC) which is included in white radish is expected to
have inhibitory effects on carcinogenesis and there are some reports on the prevention of various cancers in rodents. In the
present study, we investigated the inhibitory effect of MTBITC on mutagenicity of diethylnitrosoamine (DEN) in the liver
of gpt delta rats and the mechanism of chemopreventive action of MTBITC in human and rat hepatocytes.

(Materials and Methods) From a week before single injection of DEN (100 mg / kg B.W,, ip.), the male 5-week-old F344
gpt delta rats were given 80 ppm MTBITC in diet for 5 weeks. Animals were sacrificed after the experiments, gp¢t mutation
assay was performed. iz vitro studies, HepG2 cells and RLNB2 cells were treated with MTBITC ( 0-10 # M ). Then, qPCR
and Western blotting analysis were performed.

(Results) There was a significantly decrease in the mutation frequency in the liver of rats treated with MTBITC and
DEN compared with rats treated with DEN alone. In addition, Nrf2 protein increased in a dose dependent-manner in both
HepG2 cells and RLNB2 cells exposed to MTBITC and the gene expression of cytoprotective genes regulated by Nrf2 also
increased in these cells.

{Conclusion) Result of gpt mutation assay indicates that MTBITC has potential for suppression of genotoxicy of DEN in
rat liver. Moreover, in vitro studies indicate that Nrf2 may possibly play an important role in the chemopreventive effects
of MTBITC.

Analyses of mechanism of hepatocarcinogenesis in TSOD mice, metabolic
syndrome model mice
(ONaomi Ishii, Anna Kakehashi, Kumiko Tatsumi, Masaki Tatsumi, Kenichiro Doi, Min Gi, Hideki Wanibuchi

Department of molecular pathology, Osaka City University Graduate School of Medicine

Nonalcoholic steatohepatitis (NASH) is the hepatic manifestation of metabolic syndrome and one of the risk factors of
hepatocellular carcinoma. To investigate the mechanism of hepatocarcinogenesis in NASH, pathological and proteome
analyses were performed in metabolic syndrome model TSOD mice. In the liver of 12- and 14-month-old TSOD
mice, histopathological findings of the liver included human NASH like steatosis, hepatocellular necrosis and lobular
inflammation, however fibrosis of the liver was not obvious. The incidences of liver tumors were 11 (61%) and 13 (81%) in
12-and 14-month-old TSOD mice respectively, and 1 (20%) in 12-month-old control TSNO mice. Proteome analysis of non-
tumor liver tissue by QSTAR-Elite LC-MS/MS and Ingenuity pathway analysis showed overexpression of glutathione
S-transferase, pi 1 (GSTP1) and acyl-CoA oxidase 1 (ACOX1), activation of insulin signaling, catenin beta 1, transcription
factor 7-like 2 (TCF7L2) and leptin receptor pathway in the liver of TSOD mice. In conclusion, TSOD mice developed
numerous liver tumors which presented histological features similar to human NASH. Overexpression of GSTP1 and
ACOXI1 and activation of insulin signaling, catenin beta 1, TCF7L2 and leptin receptor pathway may be involved in

hepatocarcinogenesis in TSOD mice.
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Analysis of liver tumor development in CD44 knockout mice by 2-step
carcinogenicity bioassay

OAnna Kakehashi”, Naomi Ishii”, Kumiko Tatsumi”, Min Gi”, Hideyuki Saya?, Hideki Wanibuchi"

YDept. Mol. Pathol, Osaka City Univ., Grad. Sch. Med., ?Div. Gene Regulation, Inst. Adv. Med. Res. Keio Univ., Sch. Med.

We have previously reported that CD44 antigen splicing variant isoform (CD44v) could become the potential cancer stem-
like cells biomarker in human hepatocellular carcinoma (HCC). To further investigate its role in hepatocarcinogenesis,
6 week-old male and female (25/group) CD44 knockout (CD44-/-) and wild type (CD44+/+) mice were treated with
diethylnitrosamine (10 mg/kg b.w.) 4 times, and 1 week later administered 500ppm phenobarbital in their drinking water
up to 18 and 52 weeks. At 18 weeks, the number of liver preneoplastic lesions (eosinophilic foci) were significantly lower
in CD44-/- mice as compared to the wild type mice. At week 52, incidences of HCC and total liver tumors were 2.5%
and 17.5% in CD44-/- and CD44+/+ mice, respectively (p < 0.05). Furthermore, incidence of total liver tumors in CD44-
/- and CD44+/+ mice were 25% and 60%, respectively (p < 0.05). In addition, multiplicities of HCC and total liver tumors
were significantly decreased in CD44-/- mice. QSTAR Elite LC-Ms/Ms and Ingenuity Pathway analyses results indicated
overexpression of proteins related to oxidative stress, high expression of catalase and CYP2C54 in CD44-/- mice livers.

These results indicated that CD44 plays an important role in development of mouse liver cancer.

Epigenetic downregulation of oxidative phosphorylation-related Tmem70
from an early stage of rat hepatocarcinogenesis
OSayaka Mizukami?, Atsunori Yafune'?, Yasuko Hasegawa-Baba", Toshinori Yoshida”, Makoto Shibutani

ULab. Vet. Pathol,, Tokyo Univ. Agricul. Technol., ?United Grad. Sch. Vet. Sci., Gifu Univ.

Genomic methylation status can be inherited by daughter cells, and alteration of DNA methylation in the genome can
lead to changes in gene expression to acquire further growth advantages for cancer development. To obtain irreversible
molecular markers from the early stage of hepatocarcinogenesis, CpG island microarray analysis was performed in the
liver of rats treated with a hepatocarcinogen, thioacetamide (TAA), for 28 days. Among 48 genes hypermethylated,
Tmem70, encoding mitochondrial membrane protein playing a role in biogenesis of ATP synthase, was confirmed to be
hypermethylated by methylation-specific PCR and pyrosequencing analyses accompanying downregulation of mRNA level
by real-time RT-PCR. Immunohistochemically, expression of TMEM?70, as well as ATP synthase complex V beta subunit
(ATPB), was decreased in preneoplastic liver cell foci produced by tumor promotion with hepatocarcinogens/promoters
in a two-stage model. In contrast, expression of glycolysis-related molecules, glucose transporter 1 (GLUT1) and glucose-6-
phosphate dehydrogenase (G6PD), were increased in preneoplastic liver cell foci. Downregulation of TMEM70 and ATPB
and upregulation of G6PD were also observed in hepatocellular tumors induced after long-term promotion. These results
suggest that Tmem70 may play a role as a tumor suppressor gene showing epigenetic downregulation from an early stage

of hepatocarcinogenesis to contribute to metabolic shift from oxidative phosphorylation to glycolysis.
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Analyses of blood lipid and hepatic p22phox expression in a two-stage rat
hepatocarcinogenesis model

OT Yoshida”, H Murayama”, M Kawashima”, M Kimura'?, S Mizukami"”, Y Kangawa”, SM Hayashi3) ,
M Shibutani”

YTokyo Univ. Agric. Technol, ?United Grad. Sch. Vet. Sci, Gifu Univ., ?San-Ei Gen F.F.L, Inc.

(Aim) To determine effects of enzymatically modified isoquercitrin (EMIQ) and apocynin (APO) on blood lipids and
intrahepatic oxidative stress, NADPH oxidase (NOX), we examined blood and/or liver samples in rats fed high fat diet.
(Materials and Methods) Rats were fed with high fat diet (HFD) containing a fatty liver modified substance malachite
green (MG) and co-administered with EMIQ or a NOX inhibitor APO in a two-stage hepatocarcinogenesis model. Levels
of lipids and alkaline phosphatase (ALP) in blood samples were measured, and expression of glutathione S-transferase
placental form (GST-P), adipophilin, p22phox, p47phox, NOX4, Ki-67, and active caspase-3 were immunohistochemically
examined in liver tissues.

(Results) Increased levels of total cholesterol (T.Chol), triglyceride, and ALP were detected in blood samples from the
control HFD-fed rats. MG treatment decreased T.Chol and ALP, which were further reduced by EMIQ supplement. EMIQ
supplement decreased TG as well. APO supplement reduced the preneoplastic lesions, glutathione S-transferase placental
form (GST-P)+ foci (adipophilin- foci), in association with decreased expression of a NOX component p22phoxa and cell
proliferation activity; EMIQ supplement increased apoptotic hepatocytes.

{Conclusion) The results suggested that EMIQ had a potential of suppressing hyperlipidemia and APO tended to reduce

preneoplastic liver lesions through suppression of intrahepatic oxidative stress marker p22phox.

Induction mechanism of cell proliferation contribute to the mutagenicity of
estragole, a hepatocarcinogen
(OYuji Ishii, Shinji Takasu, Yuh Yokoo, Takuma Tsuchiya, Aki Kijima, Kumiko Ogawa, Takashi Umemura

National Institute of Health Sciences

(Introduction) Induction of cell proliferation is prerequisite in the pathways leading from estragole (ES)-specific DNA
adducts to gene mutations. To understand the molecular mechanisms, we examined time-dependent changes of cell
proliferation-related factors in the livers of gpt delta mice treated with ES.

(Materials and Methods) Six-week-old female B6C3F, gpt delta mice (5 mice/group) were given ES at a single dose of 100
or 300 mg/kg by gavage. The livers were collected after 1, 2, 3, 5, 7 and 14 days. Histopathological examinations, PCNA-
and caspase3-positive hepatocytes count, semi- or quantitative analysis of ES-specific DNA adducts, expression of cell cycle-
related genes, and the phosphorylation of p53 and PP2A were performed.

(Results) In the high dose group, ES-specific DNA adducts, phosphorylation of p53 at day 1, caspase3-positive cetrilobular
hepatocytes, phosphorylation of PP2A at day 2, hepatocyte mitosis, PCNA-positive index and cell cycle-related genes at day 3,
and the gpt mutant frequencies at day 14 increased and/or reached the maximum levels. In the low dose group, there were
no changes in any parameters despite formation of ES-specific DNA adducts from day 1.

(Discussion) Lack of both hepatocyte apoptosis and cell proliferation in the low dose group indicates that activation of
p53-dependent apoptosis pathway may be involved in the ES-induced cell proliferation. Phosphorylation of PP2A might

contribute to signal transduction of cell proliferation.
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Evaluation of the hepatotoxicity of 1,2-dichloropropane in the CYP2E1 null

mice

(OSatoko Kawachi, Masaki Hujioka, Kumiko Tatsumi, Min Gi, Shotaro Yamano, He Fang, Masanori Takeshita,
Hideki Wanibuchi

Dept. Mol. Path,, Osaka City Univ. Grad. Sch. Med.

(Background) Occupational exposure to 1,2-dichloropropane (1,2-DCP) was associated with increased cholangiocarcinoma
in Japan. However, the relationship between the metabolism and toxic effects of 1,2-DCP remains unclear. Our recent
findings suggested that CYP2E1 may play an important role in hepatotoxicity induced by 1,2-DCP in hamsters and mice.
(Materials and Methods) In the 4-week experiment, CYP2E1” and CYP2E1"" mice were administered 1,2-DCP by oral
gavage at doses of 0, 250, and 500 mg/kg 5 days/week. In the single treatment study, CYP2E1” and CYP2E1""* were given
a single oral gavage treatment of 0 or 500 mg/kg 1,2-DCP.

(Results) In the 4-week experiment, 500 mg/kg 1,2-DCP induced centrilobular hepatocellular necrosis in CYP2E1"" but
not in CYP2E1”. Furthermore, 250 mg/kg 1,2-DCP caused marked increases in expression level of CYP2B10, 4A10, 4A14 in

+/+

CYP2E1” mice, while slight increases in these enzymes were observed in CYP2E1™* mice. In the single treatment study,
1,2-DCP caused significant reduction of glutathione in both CYP2E1"" and ” mice, and alteration expression pattern of
CYP2BI10, 4A10, 4A14 were similar to the 4-week experiment.

(Conclusion) CYP2E1 is the key enzyme responsible for hepatocytotoxicity of 1,2-DCP in mice. Metabolism by CYP2B10,
4A10, 4A14 in CYP2E1” mice may compensate for the deficiency of CYP2EI but not contribute to the hepatotoxicity of 1,2-

DCP.

Dammar resin is a hepatocarcinogen in male F344 rats

(OHe Fang, Min Gi, Masaki Fujioka, Kumiko Tatsumi, Satoko Kawachi, Kenichirou Doi, Naomi Ishii,
Anna Kakehashi, Shotaro Yamano, Hideki Wanibuchi

Department of Molecular Pathology, Osaka City University Graduate School of Medicine

Dammar resin is a natural food additive used as stabilizer, glazing agent, and clouding agent in many foods and drinks.
The purpose of the present study was to evaluate the carcinogenicity of dammar resin in a two-year rat carcinogenicity
study. Groups of 50 F344 rats of each sex were fed diet supplemented with dammar resin at doses of 0, 0.03, 0.5% and
2% for 104 weeks. Survival rate of the male 2% group was significantly decreased compared to the concurrent control
group. Bleeding tendency evidenced by multi-organ hemorrhage was the major causes for the death in the 2% male group.
Histopathologically, incidences of hepatocellular adenomas and carcinomas were significantly increased in the male 2%
group. No significant difference was observed in the male 0.03% or 0.5% groups compared with the control. In females,
there was no significant difference in the incidence of liver tumors in the dammar resin supplemented groups compared
to the control. Various tumors were seen in organs and tissues other than the liver in both males and females; however,
these were within the scope of background data reported in previous F344 rat studies and were considered to be naturally
occurring lesions unrelated to dammar resin administration. Therefore, the results of the present study demonstrated that

dammar resin is carcinogenic for the liver in male rats.
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Characterization of injury factors and MHC class ll-expressing cells in
thioacetamide-induced rat liver injury
(OMizuki Kuramochi, Takeshi Izawa, Munmun Pervin, Alexandra Bondoc, Mitsuru Kuwamura, Jyoji Yamate

Osaka Prefecture University, Veterinary pathology

(Background, subject) Damage-associated molecular patterns (DAMPs), their ligand-receptor, MHC class II and Toll-
like receptors (TLRs) play roles in pathogenesis of chemical-induced liver injury. To elucidate their functional roles, we
analyzed the kinetics of these factors in TAA-induced rat liver injury.

(M. & M.) (1) Acute liver injury: F344 rats (male, 7 weeks) were injected with TAA (300 mg/kg BW, i.p.) and liver samples
were collected on 10 h to 7 days post injection. (2) Repeated-injection liver injury: F344 rats (male, 7 weeks) were injected
with TAA (100 mg/kg BW, ip.) one to three times every three days and liver samples were collected on 2 days each post
injection.

(Results) (1) Coagulation necrosis developed in perivenular areas on day 1, followed by inflammatory reaction on days 2
and 3. AST and ALT peaked on day 1; MHC class II+ cells and DAMPs showed maximum on day 2, and TLR-4 expression
peaked on day 3. (2) After the Ist injection, hepatocyte injury was seen with inflammation reaction; however, after 2nd and
3rd injection, injury was reduced. AST and ALT, MHC class II cells, and DAMPs and TLR-4 were increased only after the
first injection.

{Conclusion) (1) Injured hepatocytes were related to increasing of DAMPs, MHC class II cells and TLR-4, indicating
important roles of DAMPs as injury factors in acute liver injury. (2) In TAA repeated-injection liver injury, detailed

analyses were under way for DAMPs and their relation with inflammation regulators.

Systemic histopathological evaluation of SHRSP5/Dmcr, SD rats and
Wistar-Kyoto rats fed high fat-cholesterol (HFC) diet as a model of non-

alcoholic steatohepatitis (NASH)
OYuko Ono, Satomi Nishikawa, Katsuya Fujiki, Yasushi Horai, Masaharu Tanaka
Mitsubishi Tanabe Pharma Co., Ltd.

SHRSP5/Dmcr is known to develop NASH-like hepatic lesion including fibrosis by feeding HFC diet. In addition, there are
similar reports of HFC diet-fed SD rats and Wistar-Kyoto rats (WKY/Izm). In the present study, the organs and tissues
from the SHRSP5/Dmcr, SD rats and WKY/Izm fed HFC diet for 8 weeks were examined histopathologically in order to
investigate the systemic characteristics of histopathological changes.

6-weeks-old male SHRSP5/Dmecr, SD rats and WKY/Izm were fed HFC diet for 8 weeks. Body weight, organ weight and
blood pressure were measured and hematology, blood chemistry and histopathological examination were performed.

In the liver in all species rats fed HFC diet, central fatty change of hepatocyte, fibrosis, infiltration of leukocyte and
eosinophilic inclusion body in hepatocyte were observed. In the other organs, erosion/ulcer and regeneration of mucosal
epithelium in the digestive system, increase of granulocytic hematopoiesis, lesion of aorta and infiltration of foamy
macrophage were observed and were considered to be related to HFC diet. Only in the SHRSP5/Dmcr, infiltration of
pigmentophage and fibrosis in the islet and degeneration/necrosis of myocardial fiber were observed and were considered
to be related to hypertension. These results revealed that many HFC diet-related changes including NASH-like lesion were

developed in all species rats fed HFC diet and that hypertension-related changes were developed only in SHRSP5/Dmcr.
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Subcutaneous and Orthotopic Patient-derived Human Hepatocellular
Carcinoma Xenograft Models for Pharmacodynamic Efficacy Assessment of
Sorafenib

OChun-Min Liu", Shih-Ta Chen"”, Mai-Wei Lin", Dian-Kun Li”, Hsiang-Wen Tseng"

YIndustrial Technology Research Institute (ITRI), Taiwan, ?Buddhist Tzu Chi General Hospital, Taiwan

The development of oncology drug needs a lot of money and manpower from preclinical study to approach. To resolve
this “Valley of Death”, a reliable and predictable animal model to evaluate the pharmacodynamic effects of new candidate
is needed. There has been a recent increase in the use of patient-derived tumor tissue (PDTT) xenografts engrafted into
immune-compromised mice for preclinical modeling. The PDTT xenograft tumor models retained histology, genome and
biology similarities compared with their donors, and could be used as a more accurate screening tool and evaluate key
markers of responses to novel drugs. We minced primary human hepatocellular carcinoma (HCC) tissues, mixed them with
matrigel, and injected subcutaneously into immunodeficient mice. One primary tissue from a 59-years-old male patient
grown and allowed a subcutaneous or orthotopic passage in the second mouse after serial transplantation and also showed
similar histologic presentation to original donor tumor. Comparative analysis by gene chips also showed genomic similarity
in different passaged tumors. The primary HCC xenograft of subcutaneous and orthotopic models were used to evaluate the
pharmacodynamic effects of sorafenib. Our results demonstrated that sorafenib inhibited 59.4% tumor growth and reduced
52.6% secretion of human alpha-fetoprotein (h-AFP) in subcutaneous model. In addition, sorafenib also reduced 83.3%
secretion of h-AFP and prolonged the survival of orthotopic HCC mice. We successfully established a new HCC xenograft
tissue line from PDTT and can be used to evaluate the new anti-HCC candidates and applied to achieve individualized

chemo-drugs by preclinically assessing.

Genotoxicity Assessment on Perillaldehyde, a Flavoring Agent
(OShim-mo Hayashi'?, Cheryl Hobbs"”, Robert Maronpot"”

VJapan Flavor & Fragrance Materials Association, ?San-Ei Gen F. F. L, Inc., *Integrated Laboratory Systems, Inc.,
4)Maronpot Consulting LLC, USA

Perillaldehyde, a natural monoterpenoid with an aldehyde group, is a flavoring ingredient found most abundantly in
the perennial herb perilla. It has a long history of use to add spiciness to salad dressing, sauce and pickled vegetables.
Perillaldehyde is designated by the Minister of Health, Labour and Welfare in Japan as unlikely to harm human health,
and is affirmed as “generally recognized as safe “ by the U.S. Flavor and Extract Manufacture Association. A genotoxicity
battery was conducted for its world-wide application and consisted of the following GLP studies: a bacterial reverse
mutation assay (Ames assay), an in vitro micronucleus assay in human lymphocytes, an HPRT assay in mouse lymphoma
cells, and a comet/micronucleus assay in Wistar Han rats. Perillaldehyde induced mutation in Salmonella typhimurium
strain TA98 in the absence of metabolic activation. Previously conducted TA98 assays were negative. The comet assay
was negative for duodenum and positive in liver only at a hepatotoxic dose of perillaldehyde. All other genotoxicity assays

were negative. It is concluded that perillaldehyde is not of concern to human health at current exposure levels.
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Effects of maternal exposure of Phenobarbital during gestation and
lactation periods on pups

(OYoshitaka Katoh, Emi Makino, Tsuyoshi Ito, Yuko Shimada, Aya Koyama, Naofumi Takahashi, Ryoichi Ohtsuka,
Makio Takeda, Maki Kuwahara, Takanori Harada

The Institute of Environmental Toxicology

(Background) Recently, large attention has been given to chemical effects on children after maternal exposure during
gestation and lactation periods. Although reproduction toxicity study provides evaluation on pups and young adults,
subsequent data are obtained from general long term toxicity studies using untreated adolescents. Toxic profiles of
chemicals sometimes differ between reproduction and subchronic toxicity studies. We focused on the conceivable difference
of chemical effects on maternaly exposed pups at adult and aged phases from those noted in general toxicity study. As
the first step, expressions of drug metabolizing enzymes which play dominant roles in toxicity onset were evaluated at
different developmental stages of pups.

(Methods) Female Wistar rats were mated at 12 weeks of age. They were treated with 0, 40 and 80 mg/kg/day of
phenobarbital from gestation day (GD) 12 to postnatal day (PND) 21. Evaluations focusing hepatic drug metabolizing
enzymes of pups were conducted on PND 0, 11, 21 and 70.

(Results) In dames treated at 80 mg/kg/day, nervous symptoms such as sedations were observed. Although all pups were
lost on PND 0 in 3 dams, viable fetuses were found in one dam killed on GD 21. Pause of treatment from GD 19 brought
normal delivery on the 2 reminders and treatment was restarted on them from PND 1. In the treated group of pups,

relative liver weight tended to increase on PND 0 and 11 plausibly suggesting the treatment effect on liver function.

Pathological studies of pancreatic islet in Diabetic Long-Evans Agouti LEA
rat
OMakoto Sato”, Tetsuyuki Takahashi?, Keisuke Izumi?

YOtsuka Pharmaceutical Co., Ltd., 2)University of Tokushima Graduate School

(Introduction) Long-Evans Agouti(LEA) rat was animal model of non-obese type 2 diabetic rat. Radiation induced
enhancement of diabetes in this model. The purpose of this studies to determined early histopathological changes, it was
performed pathological and ultrastructural examination.

(Material and methods) Eight LEA rats(10 weeks to 12 weeks of age) were studied histologically. Six LEA rats were
studied in ultramicroscopy.

(Results) The islets appeared to be structurally normal and hemorrhage and thrombosis were present in islet.
Ultrastructural examination revealed exfoliation of endothelial cells. The beta cells of almost islets showed many low-
electron dense secreting vesicles. In a few islets, beta cells were degeneration swelling of mitochondria and Dilatation of
rER. Detachment of intracellular junctions between islet cells were also observed. In histology, macrophages infiltration
and fibroplasia were showed in affected atrophic islets.

(In conclusion) In the present studies, we demonstrate initial changes of the pancreatic islet endothelial cell injured. The
other results suggested loss of cells with detachment of intracellular junctions between islet cells contributed to atrophy of

islets.
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Characteristics of gene mutations by renal carcinogens with oxidative
stress-inducible potency
(OTakuma Tsuchiya, Yuji Ishii, Shinji Takasu, Aki Kijima, Yuh Yokoo, Kumiko Ogawa, Takashi Umemura

Division of Pathology, National Institute of Health Sciences

(Purpose) Although both potassium bromate (KBrO,) and nitrofurantoin (NFT), renal carcinogens, were able to induce
oxidative DNA damage, the resultant spectra of gene mutations are different. To investigate the relationship between
oxidative DNA damage and subsequent gene mutations, we administrated KBrO; or NFT to Nzf2-defficient gpt delta mice.
(Materials and Methods) 6 to 7-week old male N7f2” gpt delta and their wild type (N72"") of gpt delta mice were treated
with 0 or 1500 ppm of KBrO; in drinking water, or 0 or 2500 ppm of NFT in diet for 13 weeks, respectively. gpt and Spi’
assays, measurement of 8-hydroxydeoxyguanosine (8-OHdG) in the kidney DNA and the expression levels of Nrf2-regulated
genes were examined.

(Results) KBrO, induced significant increases in 8-OHdG levels (N7f2"*; 2.1-, Nrf2”; 3.3-fold) and gpt mutant frequencies
(MFs) (N7f2"*: 2.7-, Nrf2”; 48-fold). NFT induced significant increase in gpt MFs (Nzf2""; 2.3-, N#f2”: 3.5-fold). The
expression level of Ngol was significantly increased by the treatment with KBrO; or NFT in Nz/2"*, but not in N»f2".
(Discussion) In the previous 4-week study, while deletion mutation was significantly increased in N7f2”~ compared with
Nrf2"* by the treatment with KBrO,, no changes was observed by the treatment with NFT. Including mutation spectra of
gpt and Spi mutants in the present study, further discussion about the relationship between oxidative DNA damage and

gene mutation will be presented.

Chronic Progressive Nephropathy of Rats Administrated 4-chloro-2-
nitoroaniline in Carcinogenicity Study
(OKenji Takanobu, Yumi Umeda, Hideki Senoh, Taku Katagiri, Shigetoshi Aiso, Shoji Fukushima

Japan Bioassay Research Center, Japan Industrial Safety and Health Association

(Introduction) The main use of 4-chloro-2-nitroaniline (PCONA) is intermediate dye and organic pigment. In this study,
we present the chronic progressive nephropathy (CPN) observed in the PCONA oral carcinogenicity study using rats. In
addition, we also report renal lesions observed in the 13-week study.

(Methods) The carcinogenicity study consisted of 3 dose-groups (280, 1400 or 7000 ppm in males, and, 160, 800 or 4000 ppm
in females ) and one control group in both sexes, each comprising of 50 rats (starting at an age of 6 weeks) in both sexes.
The 13-week study consisted of 5 dose-groups ( 640, 1600, 4000, 7000 or 10000 ppm ) and one control group, each comprising
of 10 rats (starting at an age of 6 weeks) in both sexes.

(Results) In the carcinogenicity study, there was no increase of incidence of the all tumors. The CPN was enhanced /
increased in the 1400 ppm or higher group in male, 800 ppm or higher group females. In the 13-week study, eosinophilic
globules in proximal tubules were enhanced in male dose-groups. Brown pigment in proximal tubules was seen in female
dose-groups.

{Conclusion) CPN observed more severe in females than males in carcinogenicity study. It can be suggested that the cause
of those gender difference were the affect of the brown pigmentation, the influence metabolic products and the effects of

aging. (This was a GLP study carried out on a commission from the Ministry of Health Labour and Welfare of Japan.)
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Effects of Nephrectomy on Kidney Lesions in db/db Mice

OKaoru Toyoda, Kochi Kakimoto, Katsuhiro Miyajima, Yuzo Yasui, Yusuke Kemmochi, Akiko Nakamura,
Eriko Taniai, Akemi Takahashi, Toshiyuki Shoda, Kayoko Takagi, Satomi Takeuchi, Tatsuya Maekawa,

Yoshifumi Miyakawa

CPRIL JAPAN TOBACCO INC.

(Background and Objective)

The db/db mouse, which is a model of type 2 diabetes, has a mutation of the db gene which encodes a leptin receptor.
Lack of leptin signaling leads to the development of hyperphagia, obesity, hyperglycemia and hyperinsulinemia. The db/
db mouse is also used as a diabetic nephropathy model because this model is known to spontaneously develop increased
urinary protein level, renal hypertrophy and increase of glomerular matrix and these changes are progressively worsen
with ages. In this study, we used unilateral nephrectomized (uNx) animals and investigated the effect of nephrectomy on
the renal lesions in the db/db mouse sequentially.

(Materials and Methods)

Male unoperated and uNx db/m mice and unoperated and uNx db/db mice were necropsied at 19, 24, 35 and 42 weeks old.
Kidneys were collected from the animals and prepared for hitopathological and electron microscopic examinations.
(Results and Conclusion)

Renal hypertrophy, increase of glomerular matrix and tubular change were observed from 19 weeks old in both unoperated
and uNx db/db mice. The incidence and severity of these changes were increased in uNx db/db mice when compared to
unoperated animals from 24 weeks old. Glycogen accumulation in the cytoplasm and nucleus in the tubular epithelium was
not worsened by nephrectomy. This study suggested that nephrectomy could be an exacerbation factor of a part of the

renal lesions in the db/db mice.

Molecular biological similarity between rat renal mesenchymal tumor and
nephroblastoma
OMai Okumura®, Kiyokazu Ozaki?, Syotaro Yamano", Isao Narama®, Hideki Wanibuchi"

Y0saka City University, YSetsunan University, YPublic Interest Incorporated Foundation, Biosafety Research Center

(Aim) Diagnostic critera of rat renal mesenchymal tumor (RMT) is known as malignant mesenchymal cancer cell
proliferation and invasion into surrounding kidney. Ductal component is frequently ovserved in RMT and nephroblastoma
(NB) and is understood that one of the cancerous component in NB but not RMT. In this study, we identified the molecular
biological similarity between rat RMT and NB.

(Material & Method) Spontaneously or chemically-induced rat RMT and NB were used in this study.

(Result) In rat RMT which was histopathologically diagnosed, ductal component were included in cancer tissue and not
continuously into surrounding normal collecting ducts and tubules. Ductal component were positively in p63, Na/K pomp
by IHC, negative by PAM staining and high proliferative activity compared with surrounding tissues. These data indicated
that these are cancerous components in this study. Moreover, WT1 expression were detected in not only mesenchymal
cancer cells of rat RMT but also cancerous blastema and mesenchymal cells in NB. This data indicated that RMT and NB
include the cancerous ductal components and have molecular biological similarity.

{Conclusion) Histopathologically diagnosed rat RMT and NB have common molecular biological charactristics. These data
indicated that rat RMT might reclassify the subclass of rat NB.
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A spontaneous occurring karyomegaly in renal tubular epithelial cells in a
Sprague-Dawley rat
OKenji Nakamura, Norifumi Takimoto, Atsuko Murai, Daisuke Hibi, Koji Shimouchi, Mikio Konishi

Safety Research Laboratories, Discovery and Research, ONO Pharmaceutical Co., Ltd.

(Aim) Karyomegaly in renal tubular epithelial cells in rats is known to be induced by renal carcinogens. However, its
spontaneous case has been rarely reported. In this report, we investigate the detail of karyomegaly which was found in the
kidney of a vehicle-control rat.

(Materials and methods) With the kidney of a 32-week-old female Crl:CD(SD) rat which was orally given 0.5%
methylcellulose for 26 weeks, we conducted measurement of kidney weight, HE and immunohistochemical staining using
antibodies for PCNA, cyclin A2, cyclin B2 and cyclin D1. As a negative control, we used the normal kidney of a 32-week-old
female Crl:CD(SD) rat.

(Results) The kidney weight was not changed. The karyomegaly in proximal tubular epthielial cells were observed mainly
at the outer stripe of the outer medulla (OSOM). In the proximal tubular epithelial cells at OSOM, increase of positive-cells
for cyclin D1, PCNA, cyclin A2 and cyclin B2 were found, compared with the negative control. Moreover, the karyomegaly
showed positive for these antibodies. Interestingly, in the kidney of the negative control, the positive-cells for cyclin D1
were observed a lot at the OSOM.

(Discussion) Based on enhancement of the expression of cell-cycle related factors, it is suggested that the karyomegaly in
this case might result from the abnormal cell-cycle. Additionally, potential high expression of cyclin D1 at the OSOM might

contribute to the site-specific expression of the karyomegaly in this case.

Yy H2AX expression in urinary bladders of chemical-treated mice

OMizuki Sone'?, Takeshi Toyoda®, Young-Man Cho", Jun-ichi Akagi”, Yasuko Mizuta”, Tadashi Hirata"”,
Akiyoshi Nishikawa"”, Kumiko Ogawa"

UNatl. Inst. Health Sci., 2 Tokyo Univ. Agric. Technol, *Showa Univ.

(Background) Phosphorylated H2AX (yH2AX) is rapidly accumulated at the site of DNA double strand break, and
supposed to be a useful biomarker for genotoxicity. We reported that immunohistochemistry for yH2AX can detect
genotoxic urinary bladder carcinogens in rats (Toyoda et al., Toxicol Sci). Since there are species differences of the
sensibility to carcinogens, we examined yH2AX expression in urinary bladders of mice to compare with the results of rats.
(Methods) Male 6-week-old B6C3F1 mice were orally treated with 2-acetylaminofluorene (2-AAF), p-cresidine,
N-nitrosodiethylamine, glycidol, acrylamide, and dimethylarsinic acid for 4 weeks. Animals were sacrificed at the end of
administration or after 2 weeks of recovery, and immunohistochemistry for yH2AX and Ki67 was performed.

(Results) Compared with the controls, the number of yH2A X-positive cells at week 4 was significantly increased by 2 genotoxic
bladder carcinogens (2-AAF and p-cresidine), consistent with the previous results in rats. Significant increase of Ki67-positive
cells was observed only in p-cresidine group. We classified yHZ2AX- and Ki67-positive cells into 3 layers of urothelium (basal,
intermediate, and umbrella). In p-cresidine group, both yH2AX and Ki67 expression were mainly localized in basal layer, whereas
yH2AX and Ki67 were detected in umbrella and basal layer of 2-AAF group, respectively. We will show the data for recovery

groups and discuss the difference of yH2AX expression between mice and rats.
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Diuretic-induced Bladder Wall Hypertrophy in Rats - Evaluation by Image
Analysis

OTsuyoshi Yoshikawa, Yukari Nishimura, Takuma Tsuchiya, Yuko Ito, Kohei Matsushita, Makoto Satou,
Keisuke Kitaura, Satoshi Matsumoto

Otsuka Pharmaceutical Co.Ltd. Tokushima Research Institute

(Aim) Diuresis alone can cause bladder hypertrophy in diabetic- and osmotic diuretic-induced rats. We investigated
whether increased urine volume would induce bladder wall hypertrophy in furosemide-treated rats by image analysis of
the urinary bladder.

(Materials & Methods) Male SD rats were dosed twice daily with oral doses of 0, 30 and 100 mg/kg of furosemide, and
sacrificed at 1 or 4 weeks post dosing. The urine volume was measured weekly. Digital images of whole cross-sections of
the urinary bladder were saved for analysis, and the images were analyzed with WinROOF. The HE-stained slides were
used to determine the bladder tissue cross-sectional area, and the cytokeratin-stained slides for the urothelium area, the
smooth muscle actin-stained slides for smooth muscle area and sirius red-stained slides for the collagen area, respectively.
(Results) The urine volume increased 2-fold as compared with that of the control from 2 to 4 weeks for the 60 mg/kg
group and 3.6-fold during the dosing period for the 200 mg/kg group. In the image analysis, significant increases in the
total bladder wall area and smooth muscle area were observed in the 200 mg/kg group at 4 weeks, which suggested that
the increased bladder wall area were due to increased smooth muscle.

(Conclusion) Using the image analysis we observed increased total bladder wall area due to increased smooth muscle in

the rats after the 4-week dosing of furosemide, indicating that furosemide induced bladder wall hypertrophy.

Suppression of prostatic carcinogenesis with fermented brown rice by
Aspergillus Oryzae in transgenic rats developing adenocarcinoma (TRAP)
(OToshiya Kuno, Hiroyuki Kato, Aya Naiki, Shinya Sato, Shugo Suzuki, Satoru Takahashi

Dept. Exp. Pathol. Tumor Biol.,, Nagoya City Univ.

(Background) Fermented brown rice by Aspergillus Oryzae (FBRA) is reported to have the potential to prevent chemical
carcinogenesis in several organs.

(Aim) The present study was performed to elucidate the effects of FBRA on prostatic carcinogenesis using transgenic rat
for adenocarcinoma of prostate (TRAP) model.

(Materials and Methods) Six-week-old male TRAP rats were divided into three groups, Groups 2 and 3 were respectively
fed diets containing 5 and 10% FBRA through the examination. Group 1 was kept on the basal diet alone. The effect of
FBRA on prostate tumor progression was investigated by histological analysis. The number of LG-PIN (low grade prostatic
intraepithelial neoplasia), HG (high grade)-PIN and adenocarcinoma lesions in ventral and lateral prostate was scored by
microscopy. Effects of FBRA for cell proliferation and metabolism were evaluated by IHC and Western blotting.

(Results) Treatment with 10% FBRA blocked the progression of the LG-PIN to adenocarcinomas. A Ki-67 positivity of HG-
PIN in Group 3 significantly decreased as compared with that in Group 1 (P <0.01). As potential mechanisms of FBRA
efficacy, an increase in levels of phospho-AMPactivated kinase (AMPKTh172) were observed in prostate tissues of FBRA-
treated rats.

(Conclusion) FBRA prevent the progression of prostatic carcinogenesis through the regulation of metabolic events

occurring in TRAP prostate.
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Effects of selective HDAC inhibitors on cell viability, cell cycle, or androgen
receptor expression of prostate cancer

OShinya Sato'?, Shugo Suzuki”, Aya Naiki”, Hiroyuki Kato”, Toshiya Kuno", Satoru Takahashi"

1)Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ.,, YPathol. Div.,, Nagoya City West Med. Ctr.

(Introduction) Histone deacetylase inhibitor (HDACi) regulates several transcripts and has shown strong antitumor
activity. HDAC isoforms exist over 20, and pan-HDACis cause severe side effects in patients. We hypothesized that isoform-
selective HDACis could suppress prostate cancer and reduce side effects. In this study, we examined antiproliferative
effects of isoform-selective HDACis on prostate cancer.

(Materials & Methods) We used 4 isoform-selective HDACis (3P, NCC149, NCT10 and NCH51 inhibited HDACS, 8, 10 and
class I, respectively) and 3 human prostate cancer cell lines (LNCaP, 22Rv1, and VCaP).

(Results) In WST-1 assay, cell viability of prostate cancer cell lines were significantly decreased by 3 HDACis except for
3P. In FACS analysis, induction of Gl arrest and apoptosis were observed in LNCaP and 22Rv1l by NCT10 and NCC149. In
western blot analysis, protein expression of androgen receptor and cyclin D1 was decreased in 22Rv1 by NCC149.
{Conclusion) In conclusion, we clarified differences of modes of action among kinds of inhibited HDAC isoforms. We will
further investigate histone acetylation-related gene expression, suppressive effects of the HDACis in vivo, and clarify

HDAC isoform-specific mechanisms.

Basic study for histopathological evaluation of toxicity of chemicals on
thyroid of rat fetuses and pups: Part 1. Histology of the normally developing
thyroid

(OHitomi Yoshimitsu, Shiori Yoshida, Hiroaki Nagai, Toshihiro Amanuma

Research center, Nihon Nohyaku Co., Ltd.

(Objective) As the thyroid hormone is essential for neural development of the fetuses and the pups, histopathological
examination of the thyroid in fetuses and pups is important for evaluation of the toxic effects of xenobiotics. However, there
is limited information on normal histological development of the thyroid, even in the rat that is most commonly used in
toxicology studies. In order to establish the basic information, we investigated the histological development of the thyroid,
at several time points including fetuses and pups of Crl:CD rats.

(Materials and methods) Fetuses on GD 20 and pups on LD 4 and 21 were sacrificed with their dams. H&E stained
sections of the thyroids were subjected to the histopathological evaluation. Referring with several criterion in guidelines,
follicular cell height (FCH), colloid area (CA), and other findings were evaluated.

(Results) In fetuses on GD 20, cuboidal follicular cells proliferated densely but colloid was hardly recognized. In pups on
LD 4, most follicular lumen was filled with the increased amount of colloid and some follicular cell became flatten. On LD
21, both FCH and CA became almost similar with their dams, accompanied with colloid accumulation.

{Conclusion) Characteristic morphology of normal developing thyroid gland was obtained at several developing stage of
rat fetus and pups. The data enables correct histopathological examination of the effect of xenobiotics on thyroid gland in

rat fetuses and pups.
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Basic study for histopathological evaluation of toxicity of chemicals on
thyroid of rat fetuses and pups: Part 2. Histopathological changes by
propylthiouracil (PTU)

(OShiori Yoshida, Hitomi Yoshimitsu, Hiroaki Nagai, Toshihiro Amanuma

Research center, Nihon Nohyaku Co., Ltd.

{Objective) On histopathological evaluation of the effects of chemicals on developing thyroids in rat fetuses and pups,
it's important to refer typical findings by known anti-thyroid substance. We investigated the changes in thyroid by PTU
treatment, to prepare referable example.

(Materials & methods) Dams of Crl:CD rats were given daily oral dose of PTU at 0, 0.5 and 10 mg/kg/day from gestation
day (GD) 6 until sacrifice. A half of them were sacrificed on GD 20 with fetuses. Delivered pups were sacrificed on lactation
day (LD) 4 and 21. Hormones and thyroid weight (TW) were measured and H&E stained thyroid sections were evaluated
for follicular cell (FC) height, colloid area (CA), FC hypertrophy and so on by criterion in existing guidelines.

(Results) T4 decreased by treatment of PTU in dams, fetuses and pups. As a consequence, both TSH and TW increased.
Histopathologically, in line with such change, FC hypertrophy was detectable in treated animals and scores for FC height
increased. In association with decreased colloid amount, scores for CA decreased in treated animals except for treated
fetuses in which colloid is normally sparse and hence CA was not affected.

{Conclusion) Typical changes by PTU treatment are comparatively detected in pups and dams, however in the fetal
thyroid, the change was limited to follicular cells. The results are useful and contribute to pathologists, as a referable

example for evaluation of the toxicity of chemicals on the developing thyroid.

Search for the initial effects relating to the delayed effects of neonatal
exposure to 17 a-ethynylestradiol (EE) in female rat
(OMegumi Tanaka, Risa Hurusawa, Yuri Yoshikawa, Jun Kawashima, Mariko Shirota

Laboratoy of Comparative Toxicology, School of Veterinary Medicine, Azabu University

(Background and Aim) The doses or ages of neonatal exposure to 17 a -ethynylestradiol (EE) may determine the timing
of delayed effects, such as arrest of estrous cycle at younger ages. In the present study, we investigated the initial effects
of the exposure on the hypothalamic gene expression of estrogen receptors (ERs) and Kisspeptin-signaling molecules.
(Materials and Methods) EE was administered orally to female Splague-Dawley rats for 5 days from postnatal day (PND)
1 or either on PND 1 or 5. Doses of EE were determined based on previous observations on the delayed effects, and were
ranged from 0.016 to 2 u g/kg/day or either 2 or 10 u g/kg. These animals were sacrificed at 24 h after the final treatment,
and their brains were dissected. The brains were divided into the hypothalamus and the remaining upper area, and the
total RNA was extracted from the sections. Subsequently, the amounts of mRNAs such as ER a and S, Kissl, and GPR54,
were quantified and compared with the control groups.

(Results and Conclusion) Although the expression of ER a was increased at doses where the estrous cycle was
unaffected, they were decreased at doses where the estrous cycle was arrested. Conversely, the expression of Kissl was
affected only at doses that arrested the estrous cycle. Taken together, these findings suggest that the decrease in Kissl

could be a candidate for the initial changes linked to the delayed effects.
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Pathological features and clinical relevance of spontaneous endometriosis
in cynomolgus monkeys

OSaori Matsuo”, Ayako Nishimoto”, Sachiho Netsu?, Shuuji Hayashi", Atsuhiko Kato", Masami Suzuki”,
Ryo Konno?, Tadashi Sankai®

YChugai Pharmaceutical Co., ?Jichi Medical University Saitama Medical Center, *NIBIOHN

(Background) Endometriosis (EMS) is characterized by infertility and the presence of pain. To understand the
pathobiology and to establish novel treatments for EMS, animal models such as non-human primates are crucial. This study
investigated the pathological features and clinical relevance of spontaneous EMS in cynomolgus monkeys.

(Materials and Methods) Eight cynomolgus monkeys were diagnosed with EMS at necropsy and were subjected to
study. Each lesion was routinely processed for histopathology. In addition, representative lesions were subjected to
immunohistochemistry against CD10, a -smooth muscle actin (SMA), and PGP9.5.

(Results) At necropsy, adhesions between several pelvic organs, cysts, and nodules were noted. The walls of the
cystic lesions were composed of endometriotic epithelium and CD10-positive stromal cells. In addition, hemorrhage and
inflammatory cells within the cyst or cyst wall were often accompanied with hemosiderin-laden macrophages. Some of
the lesions had invaded the colonic muscle layer and the submucosa. Furthermore, SMA-positive cells surrounding the
endometriotic epithelium and stromal component, and distribution of PGP9.5-positive unmyelinated nerve fibers were also
noted in the lesions. EMS lesions within the lymph nodes were incidentally noted in 2 cases.

{Conclusion) Spontaneous EMS in cynomolgus monkeys has pathological features similar to the human case, including

smooth muscle metaplasia and nerve fibers, and EMS in the lymph node.

Characterization of mammary carcinomas in male and female rats after
MNU exposure

OKatsuhiko Yoshizawa®, Michiko Yuki”, Yuichi Kinoshita'?, Yuko Emoto”, Takashi Yuri”, Nobuaki Shikata?,
Susan A Elmore”, Airo Tsubura”

YPathology II, Kansai Medical University, ?Kansai Medical University Takii Hospital, ?NIH/NIEHS

The frequency of male breast cancer in humans is extremely rare; less than 1 % of all reported breast cancers. An available
animal model of male mammary tumors has not yet been reported. We compared the immunohistochemical characteristics
of N-methyl-N-nitrosourea (MNU)-induced mammary carcinomas in male and female SD rats; here we report the expression
of tumor cells for estrogen receptor a (ER), progesterone receptor (PgR), androgen receptor (AR), Her2/Neu (HER2), GATA3,
and proliferating cell nuclear antigen (PCNA). ER expressed in 9% males and 100% females, PgR expressed in 0% males
and 60% females, AR expressed in 27% males and 0% females, HER2 expressed in 0% males and females, GATA3 expressed
in 0% males and 53% females, and PCNA expressed in 100% males and females. From the immunohistochemical analysis,
such as ER and PgR positivities and HER2 negativity, we conclude that MNU-induced mammary carcinoma in females
have hormonal dependency, similar to human luminal A subtype breast cancers. In contrast, MNU-induced mammary
carcinoma in males showed no reactivity for ER, PgR, HER2 nor GATA3, suggesting a lack of hormonal dependency. Male
and female carcinomas showed high proliferating activity by PCNA immunohistochemistry. Published literature indicates
that human male breast cancers are mainly dependent on ER and/or PgR, therefore the biological property of MNU-

induced male mammary cancers in rats may be different from that of male breast cancer in humans.
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Impact of spontaneous thymic lymphoma on construction of PDX models in
NOD/SCID/y """ mice
(OChie Kato, Etsuko Fujii, Kaori Nishihara, Atsuhiko Kato, Masami Suzuki

Research Division, Chugai Pharmaceutical Co.Ltd

(Background & Aim) The severely immunodeficient NOD/SCID/y ™" (NOG) mouse is known to be an excellent
experimental animal for constructing patient derived xenografted models (PDXMs). We have reported that the incidence of
spontaneous thymic lymphoma (STL) is markedly low in NOG mice. In the present study, we report a case of STL that had
a significant impact on construction of PDXMs.

(Materials and Methods) A human lung squamous carcinoma (LSq) cell line was transplanted into the subcutis of 1 NOG
mice (P0) and passage subsequently into 2 mice per generation from P1 to P3. The tumor volume was measured in all cases
and the tumor tissues were examined histopathologically, and immunohistochemically for mouse CD3.

(Results) The tumor volume increased gradually at PO and P1 but rapidly at P2 and P3. Histopathologically, LSq cells were
observed in PO and P1. In all cases of P2 and P3, the masses were composed of sheets of lymphoblastic cells (LBC) or LBC
infiltrated into remaining LSq tissues. LBCs were mouse CD3-positive.

{Conclusion) We judged that STL occurred in the Pl-donor mouse and LBC was transplanted into P2 and P3 mice.
Previously we had reported that Epstein-barr virus related lymphoproliferative lesions affect the early stages of the
establishment process. In this study, we have found that STL can also affect the model even after establishment. Early

detection after engraftment is important to minimize the impact of STL on the maintenance and management of PDXMs.

Recombinant Yersinia adhesion A inclusion bodies reduce the symptoms of
Yersinia pseudotuberculosis infection

(OKosuke Tsugo, Shin/ichi Nakamura, Hiroko Yamanaka, Yumi Une

Azabu Univ Lab of Vet Pathol

(Background) Yersinia pseudotuberculosis (Y. ptb) causes Yersiniosis in humans and animals such as rodents and
nonhuman primates, and is thus a public health concern. Therefore, in this study, we produced a recombinant Yersinia
adhesion A protein (rYadA) and studied its immunogenicity.

(Materials and Methods) The gene (1,299 bp) for YadA, which is encoded by the Y. ptb plasmid, was inserted into two
vectors and transformed into E. coli. rYadA was expressed in the lysate and as an inclusion body. 16 BALB/c mice were
then grouped as follows: 1: subcutaneously administered rYadA inclusion bodies; 2: administered 100 u g of soluble rYadA; 3:
YadA strongly expressing inactivated Y. ptb reported protective effect 20mg; and, 4(control): subcutaneously administered
0.2 ml of PBS (twice). After all mice were orally inoculated with Y. ptb (107 cells), the survival rate, pathological findings,
and anti-rYadA antibody titer were compared.

(Results) Survival rates of group 1 and 3 were 100% and 60%, respectively, but all mice in groups 2 and 4 died.
Additionally, serum anti-rYadA IgG antibody titers were elevated in groups 1 and 3, and these mice exhibited milder white
nodules in the spleen and liver compared to those in the dead mice. Histopathologically, multifocal necrosis and neutrophil
infiltration in the spleen and liver were severe in all dead mice but were mild in the surviving mice.

(Conclusion) Our results suggest that rYadA inclusion bodies prevent the lethal Yersiniosis.
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Anti-oxidative Property of Phikud Navakot on Sheep Erythrocyte

OSumate Ampawong”, Kanchana KengkoomZ), Supattra Suwanmanee”

YDepartment of Tropical Pathology, Faculty of Tropical Medicine, Mahidol University, Thailand,
? Academic Services Division, National Laboratory Animal Center, Mahidol University, Thailand

Phikud Navakot (PN), Thai herbal remedy in National List of Essential Medicines, composes of nine crude herbal plants.
Not only vasorelaxation effect, PN also attenuates oxidative stress on endothelial cell. Its properties have been claimed
to reduce many cardiovascular symptoms especially dizziness and fainting. Apart from the capacity of blood supply,
erythrocyte integrity is also main consideration factor in cardiovascular diseases. Because the erythrocyte deformability,
both shape and size, affects to the oxygen transportation. Unfortunately, little is known about anti-oxidative property
of PN on erythrocyte. In this study, 1,000 mM hydrogen peroxide induced-oxidative stress was conducted on sheep
erythrocyte. Three doses of PN (1, 0.5, and 0.25 mg/ml) and 10 uM of ascorbic acid were compared. Electron microscopic
and immunohistochemical studies were performed to characterize dysmorphic erythrocyte and osmotic ability in relation
to aquaporin (AQP)-1 expression, respectively. The results revealed that all doses of PN and ascorbic acid decreased
the severity of dysmorphic erythrocyte, particularly echinocyte, acanthocyte, knizocyte, codocyte, clumping, and other
malformations. However, the most effective was 0.5 mg/ml of PN. Interestingly, hydrostatic pressure may be increased in
dysmorphic erythrocyte in association with AQP-1 up-regulation. Therefore, our results demonstrated that PN composed of

anti-oxidative effect and maintained osmotic ability on sheep erythrocyte.

Investigation of the mechanisms in oxidative stress-induced acceleration of
cell migration

OYuzo Yasui'?, Kanae Kitatani”, Kochi Kakimoto?, Katsuhiro MiyajimaZ), Yusuke Kemmochi ?, Akiko Nakamura”,
Kaoru Toyoda?, Eriko Taniai”, Akemi Takahashi”, Toshiyuki Shoda?, Shoichiro Sugai”, Susumu Takekoshi®”

YTokai University School of Medicine, Division of Host Defense Mechanism,

?Tapan Tobacco Inc., Toxicology Research Laboratories

(Introduction) Recent studies showed that oxidative stress accelerates cell migration, whereas these detail mechanisms
are less well understood. In this study, we investigated that the mechanisms of oxidative stress-induced acceleration of cell
migration in HeLa cells.

(Materials and Methods) HeLa cells were cultured in DMEM containing 10% fetal bovine serum (FBS) in a 5% CO,
environment at 37 C . A lipophilic free radical initiator, 2,2"-azobis-2,4-dimethylvaleronitrile (AMVN), and a water-soluble
free radical initiator, 2,2-azobis-2-methylpropanimidamide dihydrochloride (AAPH), respectively, were used for oxidative
stress stimulation. HeLa cells with 90 to 100% confluence were wounded by scraping across the cell monolayer with a
yellow tip. Cells were treated with 0, 0.125 to 4 mM AMVN (6 doses), 1.88 to 60 mM AAPH (6 doses), respectively. Wound
closure of the scratched surface was observed and photographed at 0 to 9-hour time interval. Invasion assay was performed
using a 24-well Transwell plate. We evaluated phosphorylation of extracellular signal regulated kinase (ERK), focal
adhesion kinase (FAK) and paxillin by immunoblotting analysis.

(Results) AMVN and AAPH accelerated cell migration, and induced phosphorylation of ERK, FAK (Serine 910) and
paxillin (tyrosine 113) in the wound healing and invasion assay, and immunoblotting analysis.

{Conclusions) This study shows that oxidative stress activates MAP kinase (ERK land 2) and FAK and accelerates cell

migration in HeLa cells.
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Validation study of the uncertainty factor in repeated-dose toxicity tests
using obese Zucker rats

OTakeshi Toyoda”, Young-Man Cho", Jun-ichi Akagi", Yasuko Mizuta", Akiyoshi Nishikawa”, Kumiko Ogawa"
UDiv. Pathol,, Natl. Inst. Health Sci., ?Biol. Safety Res. Ctr., Natl. Inst. Health Sci.

(Background) The 100-fold uncertainty factor (UF) represents the product of 2 separate 10-fold factors that allow for
interspecies differences and individual variability. Although the rate of obesity, a underlying disease disturbs the systemic
metabolism, is increasing in many countries, there are quite limited data for association between obesity and toxic
susceptibility. We performed 13-week subchronic toxicity studies using an obese rat model to validate the UF.

(Methods) Male F344 and Zucker (fatty and lean) rats were administered 0, 80, 253, 800, 2530, or 8000 ppm acetaminophen
(AP) in basal diet or 0, 9, 28.5, 90, 285, or 900 ppm 3-MCPD in drinking water for 13 weeks. Serology, serum biochemistry,
and histopathology were analyzed.

(Results) In F344 and lean rats, 8000 ppm AP caused decrease of body weight gain and increases of MCV and MCH.
3-MCPD treatment induced decrease of body weight gain, increase of relative kidney weights, decreases of RBC, HGB, and
HCT, increase of A/G and decrease of Cre, and single cell necrosis of epithelial cells in epididymal ducts in all 3 strains.
Among these results, 90 ppm 3-MCPD caused decreases of HGB and HCT in fatty rats and decrease of Cre in F344 and
lean rats. The NOAELs of AP and 3-MCPD were estimated to be 2530 ppm for F344 and lean rats and 8000 ppm for fatty
rats and 285 ppm for all 3 strains, respectively. These results suggest that the differences between healthy and obese rats

may be within the 10-fold intraspecies UF.

Development of the immune organs in mouse exposed neonatally to High-
Fat Diet

(OMai Todoroki, Mika Senuma, Fumiaki Kumagai, Yoshiaki Saito, Makiko Kuwagata

Hatano Research Institute, FDSC

(Aim) A whole-DNA microarray analysis of mouse liver exposed neonatally to a high-fat diet revealed that the immune
system-related genes were affected. In this study, the development of the immune tissues in the offspring of mice exposed
neonatally to a high-fat diet was examined histopathologically.

(Method) C57BL dams were exposed to a 60%-Kcal% high-fat diet (HF) for 21 days after delivery. The controls were
fed chow ad libitum. The liver, thymus and spleen in the offspring were observed on postnatal days 7 (PD7) and 21. The
distributions of CD3, CD45R, and Iba-1 immunoreactive cells were also examined.

(Result) The body weights of the offspring in the HF group were higher than in the control group. While organ weights
were comparable on PD7, increased spleen, and decreased liver and thymus, weights were observed in the HF group
on PD21.Hematopoiesis in the HF liver was stronger than in the control group on both, PD7 and PD21. In addition, fatty
changes in the hepatocytes group were observed on PD21. On PDZ21, in the HF spleen, an abnormal distribution of cells
positive for Iba-1 and decreased cells positive for CD3 were observed on PD7. In the HF thymus, the number of thymic
cells in the cortex was decreased, while the number of cells positive for Iba-1 in the medulla were increased.

{Conclusion) The results indicated that in neonatal nutrition, HF exposure affects the development of the immune tissues,

leading to dysfunction of the natural immune system in adulthood.
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Amyloidosis observed in high incidence in the control group of a
carcinogenicity study in ICR mice: Comparison to historical controls

(OTsuyoshi Ito, Yoshitaka Katoh, Emi Makino, Yuko Shimada, Aya Koyama, Naofumi Takahashi, Maki Kuwahara,
Takanori Harada

The Institute of Environmental Toxicology (IET)

(Background) ICR mice are known to be frequently affected with amyloidosis. But, according to literature data, the range
of the incidence is wide (2-41% in males and 0.7-31% in females) and the incidence in IET's historical control data was only
0.1% in males and 0.3% in females. As the control incidence of amyloidosis was high in the latest carcinogenicity study
when compared to the historical control data, detailed comparison was conducted.

(Methods) SPF ICR mice [Crlj:CDI1(ICR)] (Charles River Japan, Inc.) were purchased at 4 weeks of age and 78week
carcinogenicity study was initiated at 5 weeks of age. Systemic organs and gross lesions from the control males and
females (52 each) were removed and HE-stained sections were prepared by a routine method. IET's historical control data
of Crlj:CD1(ICR) mice were used for comparison.

(Results) The incidence of amyloidosis was significantly high (13% in males and 8% in females) when compared to the
historical control data. Amyloid deposition in the ileum, mesenteric lymph node, thyroid, kidney, heart, extraorbital lacrimal
gland, uterus, cecum, parathyroid and/or adrenal was observed in many of amyloidosis-affected mice.

{Conclusion) Since the amyloid-deposited organs were similar to those in the historical control data, the amyloidosis in
the latest study was considered to be identical to those observed in the historical controls. In females, affected organs were

somewhat different from literature data of Crj:CD1 mice.

A 28-day repeated oral dose toxicity study of tris-(2,3-dibromopropyl)
isocyanurate in SD rats
(OShinji Takasu, Yuji Ishii, Yuh Yokoo, Takuma Tsuchiya, Aki Kijima, Kumiko Ogawa, Takashi Umemura

Division of Pathology, National Institute of Health Sciences

(Introduction) Tris-(2,3-dibromopropyl) isocyanurate (TBC) is a brominated flame retardant. Because TBC is detected in
environment, possible exposure of human to TBC has been concerned. However, there have been few reports in terms of
the safety assessment for TBC. In present study, we investigated a repeated oral dose toxicity of TBC using rats.
(Materials & methods) 5 male and female SD rats at 6 weeks of age were given diets containing 0.3, 1.2 or 5.0% TBC for
28 days. Fourteen days recovery study using 5 males and females was also examined. The clinical sign, body weight, and
food consumption thorough the experimental period, and hematology, serum biochemistry, organ weight and histopathology
at necropsy were analyzed.

(Results & discussion) There were no treatment-related clinical sign and significant changes of body weight, food
consumption and hematology. The serum chlorine was significantly increased in all TBC-treated males and 1.2% and 5.0%
TBC-treated females. These changes might result from the bromine ion dissociated from TBC because of the ion electrode
method used in the present study indistinguishable from each other. The absolute and relative liver and kidney weights
were significantly increased in all TBC-treated males. The relative liver weights were also increased in 1.2% and 5.0%
TBC-treated females. However, these changes returned to normal after recovery period. Including histopathological data,

the safety assessment for TBC will be conducted.
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Effects and reversibility of plain liposome in Sprague-Dawley rat
(OShota Yoshida, Hideki Tanaka, Fumiko Ninomiya, Shohei Kanie, Yusuke Doi, Satoshi Suzuki, Kazuhiko Besshi,

Fumio Morita, Kazuo Hakoi

Taiho Pharmaceutical Co., Ltd. Toxicology Laboratory

(Aim) Liposomes are spherical vesicles having phospholipid bilayer, and can transport other materials with preventing
from breakdown for its excellent biocompatibility. Thus, it has been widely used as a carrier for drug delivery system. In
toxicity studies of liposome including compounds, the effects of liposome without compounds (plain liposome) on animals
should be confirmed; however such information has not been reported sufficiently. In the present study, the effects and
reversibility of plain liposome treatment in rats were evaluated.

(Materials and Methods) Plain liposome was administered intravenously to 6-week-old male Crl:CD(SD) rats biweekly for
2 weeks (group A) or once biweekly for 32 days (group B). After dosing period, analyses of hematology, blood coagulation,
blood chemistry and histopathology were conducted. To evaluate reversibility of changes, those analyses were also
conducted 1, 2, 3 and 4 weeks (group A) or 2 weeks (group B) after dosing period. Special staining, IHC and electron
microscopic analysis were also performed.

(Results) Appearance of foamy cells was observed histopathologically in several tissues of both groups such as glomerulus,
hepatic sinusoids and splenic red pulp. Group A showed significant increases in PLT, fibrinogen, total cholesterol,
phospholipid and triglyceride and prolonged PT. Group B showed no changes in clinical laboratory tests. We will also

report the details and reversibility of those changes.
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