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G-8* Comparison of ion channel gene expression in the sinoatrial node and right atrial
cardiomyocytes of the dog and monkey
O Tomoya Sano, Hironobu Yasuno, Takeshi Watanabe

Takeda Pharmaceutical Company Limited
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Enterochromaffin-like cell tumor induction in rats treated with chloroacetanilide herbicides:
Application of the IPCS framework for analysing the relevance of a cancer mode of action
for humans (IPCS cancer-HRF)

(OMidori Yoshida

Food Safety Commission, Cabinet Office of Japan
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Investigation of distinguish the seminiferous tubules of stage seven-twelve on paraffin-blocked
specimens in C57BL/6 mice testes
O Xiaoyu Xiu, Rongrong Tan, Huaisen Zhu, Yanan Su, Henglei Lu

Centre for Drug Safety Evaluation and Research (CDSER), Shanghai Institute of Materia Medica (SIMM),
Chinese Academy of Sciences (CAS)
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In vivo screening of subcutaneous tolerability for the development of novel excipients

O Yuichi Takai, Stephanie Powlin, Yasuyuki Awasaki, Toshiaki Yamauchi, Tomoya Sano,
Haruyuki Takahashi, Hackam Ranneh, Yuta Arai

Takeda Pharmaceutical Company Limited
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G-47 INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for Lesions
—An update 2021
O Shim-mo Hayashi]), CM Keenan?, A Bradley”, DG Goodman®, Takanori Harada®, R Herbert®,
Hijiri Iwata7), M acobseng), R Kellner9), B Mahler(’), E Mesecklo), T Nolte“), S Rittinghauseng),
J Vahlelz), Katsuhiko Yoshizawa'®

UNational Institute of Health Sciences, ”?CM Keenan ToxPath Consulting, ICharles River, 4)Independent Consultant,
9The Institute of Environmental Toxicology, “NIEHS, ”Laboratory of Toxicologic Pathology, LunaPath LLC.,
¥ Astra Zeneca, ”’Fraunhofer ITEM, '”Novartis, '"Boehringer Ingelheim, '?Eli Lilly, ’Mukogawa Women’s University

G-48  SEND DESBRHIFIF
OB FEY, 7—= LMY, Bm Y NEE O EEY, min m—-?Y
VIBRIRSY: B, YPDSAAV O Y= F—F Y AF A XY 3Ty F, Y T—ISVSENDT T4 T ¥ A,
VO F oS 2 TG B GERT, ¥ [ 7 i A RS
G-49 JRIBMABFTRE D SEND{LERICHIFD/\VOI X FOFE-EEMIGRICDWNT
OMIE 2V, I BV I B—2 EE =2 i KV HE WY e e
D (BR) B RAERE Y v v —, Y () 4 F U=, VHREEERS, VLS R B BT ST
VHARIKSE R, OPDSAV B V— - F—F Y AF AL - Y I Ty R
G-50 SENDXEAEIF /N O R SDEEl & ZDHElRE
—G-SEND OH b fHH—
O% 3k HIEV A SV 19k BTV B el -2 g oKV Em ®Y,
7 S X

D (k) DIMS EEHERFZERT, 2 () £ 7V F—F, Y HFURERSE, YV F 8 2 EHERTSET
SHAFIAS: %, OPDSAV O Y— - F—F Y AFAL Y IFY R



The 37th Annual Meeting of the Japanese Society of Toxicologic Pathology

G-51 /J\VOI X MDSENDADEHD DEE
—SENDIG 31 [CBIFDIVvEYITDRA >V hElF—
OfIll PV, AR BT S BV e AFEY. il Y. gl SR,
HHooEY
DR A F U=, VIBAIKY B, VPDS/AVEY— - F—F Y AF AL - Y I TR,
DOV F 2% Z BB AT
G-52 AR CREICHREGDWVIEKRMDD 1 IV ARBREDFEE UGS OIS E
O%g  ZAEY2, il mmy, Sl 3=Y, 7—= LMY Bk amY. e kY
Vigfiks:  REER, YPDS 54 7H A v A, VoS AR EIATZeET. Y E T A e S S s AR SR
S HAL AT S —H Akt
G-53* Wistar Hannover 5 O RIMEERIRERIED 161
OFY; MR, WHE T, il BEA, BAR IR, kit EEF & KIF
AR S PURBIgERT ReRFRE Zetsrv—7

G-54 E(GHERERE% T U c Wistar Hannover 5 MO #RRIBZ IR
OF=T A 1L SN/ S () =3 R o= I =4 [T N 1 S 6 - L7 S N N T N
Frong = S UNI T 11T N 4= R 32
(—W) BREA IR IET SR
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Chinese Academy of Sciences (CAS)
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FHOBHPIE S N T & 720 HIRIEEIE, M4 2P EOBEEHORH, & b0 ReM B L O S o 3+ 2
DIZOITIER L TE 7z 20T O S04, EICEBRHWZ T b ORI 52BN TOEEL TOREIC
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FETCIEDH DAY 1984 4E D RZEEFE R O EIKE O BPER B4 (STP) % 5 Symposium: Estimating Human Risk from Animal
Tumor Data TORHAREN D 5720 FEUH, HAOKHEBRE L XV ORI L BEDO20EMITENTDHA ) HRTHEARD
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B mE
A &
1948-1952 WK%Y [REEHESF
1953-1957  RHCKR%FE  KFRei-L#f (8D
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FRIEH

PEER  HAESS, BRSNS S, BRSNS, REMED S
R ¢ SR B R BRI 7E &

BN - EREBH AL TR &R L

¥4& (E% Review)

+ Enomoto, M. and Saito, M. (1972): Carcinogens produced by fungi. Annu. Reviews Microbiol. 26,279-312.

- BARE (1991) BB OMLEREOREWRB IS OV T—EWEROERE. (W) SRS RAUIZEITEI 10 FER
R, 165-179.

+ Enomoto, M., Tierney, W. and J. Nozaki, K. (2008): Risk of human heath by particulate matter as a source of air pollution
—Comparison with tobacco smoking—. J. Toxicol. Sci., 33, 251-267.

+ Enomoto, M. and Tierney, W. (2011): Evidence-based way for prevention of human cancers. J. Chinese Clin. Med. 6, 133-146.
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Inhalation toxicity study for humidifier detergents: Cause and effect relationship study

OKyuhong Lee'?

DKorea Institute of Toxicology, 2University of Science and Technology

In 2011, an unidentified lung injury was reported to the KCDC in Korea. The lung damage showed destructive brochiolitis affecting the
small airway with fibrosis and a few diffused alveolar damages. The epidemiological investigation suggested that the use of humidifier
disinfectants has a high correlation. The following studies have been conducted for the causal relationship scientifically. Depending on
the main ingredients of humidifier disinfectants sold on the market, PHMG, PGH, and CMIT/MIT groups were classified. We checked
whether the use of humidifier disinfectant products in each group produces it’s aerosols that can be inhaled by humans. We checked
whether the humidifier disinfectants instilled into the mouse’s airway is causing toxic effects such as inflammation and fibrosis similar
to those of human lungs. Finally, inhalation toxicity study using humidifier disinfectant aerosols from 3 groups was carried out. In
PHMG and PGH groups, pulmonary inflammation and fibrosis that appeared in humans were reproduced. However, the CMIT/MIT
group was not. There is a high possibility that lesions could not be identified due to various causes, such as differences between humans
and animals and lack of proper experimental conditions. Further research is very necessary considering these points. This presentation
describes the inhalation toxicity study of humidifier disinfectants performed in 2011. This work was supported by the Korea Institute
Toxicology, Korea (KK-2004).

B Biography

Kyuhong Lee

* Head, Korea Institute of Toxicology (KIT), National Center for Efficacy evaluation of Respiratory disease product (NCER)
* Professor, University of Science and Technology (UST), Human and Environment Toxicology

School Education

1989-1997 Konkuk University, BS in Physics

1997-1999 Konkuk University, MS in Condensed matter physics
1999-2004 Konkuk University, PhD in Condensed matter physics
Employment History

2005-2008 Postdoc, MRI Team, Korea Basic Science Institute (KBSI)
2008-2011 Senior Scientist, KIT

2008-2011 Assistant Professor, Pharmacology and Toxicology, UST
2011-2014 Associate Professor, Pharmacology and Toxicology, UST
2011-2018 Head, Inhalation Toxicology Research Center, KIT
2012—present Principal Scientist, KIT

2015—present Professor, Human and Environmental Toxicology, UST
2016—present Head, National Center for Efficacy evaluation of Respiratory disease product (NCER), KIT
2018-2020 Director, Research Strategy and Planning Division, KIT

Memberships

+ 20122013 Chairperson, Academic Committee, KSOT

+ 2012—present  Chairperson, Cooperation and Coordination Committee, KoOEHS
+2014-2015 Chairperson, Planning Committee, KSOT

+ 2015-present  Associate Editor, Molecular and Cellular Toxicology

+ 20162019 Chairperson, Education and Certification Committee, KSOT

+ 2020—present  Chairperson, Risk Communication Committee, KSOT

Honors and Prizes

- 2011 Governor’s Award, Jeollabuk-do

+ 2012 Minister’s Award, Ministry of Health and Welfare (MHW)

+ 2015 Academic Award, KSOT

+ 2018 Prime Minister’s Award

+ 2019 President’s Award, National Research Council of Science & Technology (NST)
+ 2019 Academic Grand Prize, KSOT
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+ Ito Y, Nakajima K, Masubuchi Y, Kikuchi S, Saito F, Akahori Y, Jin M, Yoshida T, Shibutani M. Expression Characteristics of Genes
Hypermethylated and Downregulated in Rat Liver Specific to Non-genotoxic Hepatocarcinogens. Toxicol Sci. 2019. 169(1): 122-136.

+ Ito Y, Nakajima K, Masubuchi Y, Kikuchi S, Saito F, Akahori Y, Jin M, Yoshida T, Shibutani M. Differential responses on energy
metabolic pathway reprogramming between genotoxic and non-genotoxic hepatocarcinogens in rat liver cells. J Toxicol Pathol. 2019.
32(4): 261-274.

- Ito Y, Nakajima K, Masubuchi Y, Kikuchi S, Okano H, Saito F, Akahori Y, Jin M, Yoshida T, Shibutani M. Downregulation of
low-density lipoprotein receptor class A domain-containing protein 4 (Ldlrad4) in the liver of rats treated with nongenotoxic

hepatocarcinogen to induce transforming growth factor B signaling promoting cell proliferation and suppressing apoptosis in early
hepatocarcinogenesis. J Appl Toxicol. 2020. 40(11): 1467-1479.
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RIFNUE % S v, BUE, BHid/N—T 3 Y1331 (SENDIG v3.1) TH D H/3— SN 5 BRI N, KIE, A EMR
Bi, GLPTERSINATKRB AR EHY, HWZTLICED LN F AL VT IZT— 5 2/ AL L THRNT 2 LES’H L, H
THREARNT— % TH ARWRAFLIZB W TIX, SENDT— 7 2 B3 5B, 2588071 i (Base Pathological Process) iZ. SEND
CT (Controlled Terminology) & ¥V ER L 2 J LR S v, 2B, CTOY X MW AIZ. H)#&nSDRG (Nonclinical
Study data Reviewer’s guide) (€ DFTROFHZFL S 2T NIE % 52V RELOREEERT RICH W 2 WIAHFEO L — VIO
T\ CDISCIZFHICT DL Z FZBALL T B DI L, RE#HHEEIESEND 7 —  TO INHAND Dl 2 HE3E L
TBEY, SOZODOFRPBIGONNV T I A MIEROBEEZ G52 TWAE I EHHETH L, #IEY %M R % SEND TIX
H B, BHEHEA BT o T b~y ¥ o 7B LT 2WBEARE O W TRAEMNELN 2 TN T %,

B ®E
EAIENES'S
MREHA ) —F R ge L v & — AR HE
1995-2001  Fif S 2= B R 27 it 2 SR BRI 27

2001— WHEN B ARERO L > & — %% AR
2006— MAEHA F ) —F At

FRER

- HARFBEMIRES  FRRR

2R 7Ot

- 2011 4 JTP 24T JTP SRDE © HARSR I Ha &%

'



IATP Maronpot Guest Lecture Series The 37th Annual Meeting of the Japanese Society of Toxicologic Pathology

|

INHAND terminology in the SEND era: How is it working to date

(O Charlotte M. Keenan

C.M. Keenan ToxPath Consulting

The INHAND Proposal (International Harmonization of Nomenclature and Diagnostic Criteria for Lesions) was initiated in 2005. STP
and European Society of Toxicologic Pathology (ESTP), along with Registry of Industrial Toxicology Animal-data (RITA), established
a collaborative process to review, update, and harmonize existing nomenclature documents and databases. The British Society of
Toxicologic Pathology (BSTP) and the Japanese Society of Toxicologic Pathology (JSTP) joined the project in 2006, making this a
truly global initiative. Representatives from the Food and Drug Administration (FDA) have indicated an interest in using microscopic
pathology terminology developed by INHAND because the terms are developed by experts and are published in peer-reviewed journals.
INHAND GESC representatives attend meetings with representatives of FDA Center for Drug Evaluation and Research (CDER),
Clinical Data Interchange Standards Consortium (CDISC), and National Cancer Institute (NCI) Enterprise Vocabulary Services
(EVS) to assist with incorporating INHAND terminology as preferred terminology for SEND (Standard for Exchange of Nonclinical
Data) submissions to the FDA. To date there has been wide acceptance of INHAND nomenclature, based on input from industry and
government toxicologists as well as information technology specialists. Examples of harmonized terminology, how it can be accessed,

and how it can be mapped to SEND controlled terminology will be provided.

B Biography
Charlotte M. Keenan, V.M.D., Dipl ACVP, Fellow IATP

Current position
Principal Consultant, C.M. Keenan ToxPath Consulting

Areas of expertise
Inhalation toxicity and pathology, nomenclature, use of historical control data, pathology peer review and pharmaceutical product
development

Dr. Keenan received her veterinary degree (V.M.D.) from the University of Pennsylvania, School of Veterinary Medicine and completed
her residency training in the US Army Medical Corps at the Walter Reed Army Institute of Research. Her research projects included
visceral leishmaniasis and hepatitis A, along with management of the Institute’s clinical pathology and histology laboratories.

She worked in contract pathology at Hazleton Laboratories prior to joining the Dupont company at Haskell Laboratory. Since 1988 she
has worked in the pharmaceutical industry in toxicologic pathology and product development at Merck Research Laboratories, Johnson
and Johnson Research and Development, Adolor Corporation, and GlaxoSmithKline and is currently an independent consultant.
Charlotte has, in addition to regular duties as an anatomic pathologist, planned and executed discovery and development projects,
along with designing and/or directing investigations in pathology in support of product development in compliance with all regulatory
guidelines. In several of her positions she has had the opportunity to prepare regulatory documents and to interact with regulatory
authorities on compound-related issues.

Charlotte is a diplomat of the American College of Veterinary Pathologists. Charlotte has been an active member of the Society of
Toxicologic Pathology serving as Newsletter Editor, Associate journal editor, member of SSNDC committees, President (1999-2000)
and is currently Chair, INHAND Global Editorial Steering Committee. She is also a Fellow of the International Academy of Toxicologic
Pathologists.
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IT5/—)VOFEEHRELS v FOREROIENFHEMERZTZFHFREL. BFMRIC
B2V FTAALEDE T ZBIEST

Osfs BRE'™2. T BF . %t B2 mH 1'2.818 MNEY2 BH AW 58 882 0xs F'?

DI TR BRESRELERTAEE, YRR TR B JEMEREE R E I

[T5] T2 ZEBEART AP IEENRFEOERELY FRA Y b THE I L2 WG L TE 2, =% 7 — )V (EOH) (3R
OEFUC XV IERET VI =V ARZ b T 2IEBERO) A7 2D, FomEHE TV TH BEMBEEIC X )itk - Bk
ELWIERFEZRIT I EPMONL D, WERBEOBTICET 25EMEI S 2 Tid kv, AFETIES v MZEOH%
FEVEMIMETE L. YIS BRI (DG) THMBICIA T 2 AiEHT A~ DE 2 i L.

[J73:] 9 v MICTEtOH % 0, 10, 12.5% (v/v) OEECTHIE6 H H 2> 545 % %21 H H (PND 21) ¥ T#Hok#5 L. PND21 RO
PND77 |2 SRR L2 AT & qQRT-PCRIC X 2 I T-FBUFIT 2 47 B © DG o Fk e g i Bk e g (sGz/
GCL) B B tE~— A —, ¥ F T ATMEEEER T, KOEIREPNIBIT 2 & O GABAAME=2—1 <~ —
H—EIZOVWTHRE L7

(8] PND 21 Tld. Sk L5012 SGZ/GCL T SOX2 B PEMINEASHE N L. doublecortin B PEMINE AT L72o F 72, SGZ
TPCNA BB PEMIE S BN L 720 MIERCIE GEAPREET A b a4 b2 L, GABAMEMFE= 2 — 1 > Tld somatostatin &
W calretinin BB L reelin B AR AN A @M %2 78 L 720 PND 77 Tl HEH T F 7 A WP B L C c-FOS
PR MRS L 7ze AR TS BURNT CIX PND 77 (20 8P BB (R T3 L OVAMPA L 7V & X VRS2 AREn T D 5Bl
KT % B 72,

[Z%] BFOH D T v MEENIRFZIZ. BHEEEL U OREE TR type-2a tEERTIFIRE OBl 22 L. £ 1IZ 1 calretinin
B =2 =0 v ¥ 7 F VI X MR AR OR S5 2VRE Sz, F 7o RN A~ D5 LIHE S 2O, reelin ¥
TNV ORY OGRS NIz, T2 BREEL LTI H 7 ATHEEOK T ARE S iz,

G2 |

S v hDJNL T OBRFEZERRREE [C X 2B8HE MR ERE CX9 5 a-glycosyl isoquercitrin D
R
O:lg FME'™. Fih EE"?. Mm% I1'?2. &5 BEY. B K20 10T BRTFY. )Wl E=RETY.

Sl CIRCRE S

DI TR BREERWEERTAEE, YRR TR Be JEMEREEEY, Y SR 7 - 27 - 7 A Bolatt

[R50 7 0/ (VPA) O o BRI 3 2 3 EMREFEITAMEE TV E LTHS N, ZOWBIZIZRILA ML AABE-3
5T EMRBEINT WS, AW TIZ. 7 FVPABERAMEET VICHT S, BRIKBERINAFTRL T T
L —=%RRTAVIINY M) VREWTH % a-glycosyl isoquercitrin (AGIQ) DRIFNZDWT, HEE MR AE & R ISR L
7oo [HEVTIRS v b 2 50 REE. VPARE, VPAH0.25%AGIQ . VPA+0.5%AGIQEFIZ 4T, #EHR 12 H 12 VPA 500 mg/kg
Bl JEENT S L7ze AGIQIE. 1R 13 H A 54 Witk 21 H £ TREEIWIC, DIBRIZ BB IS Lz, A% 21 H (PND
21) Je UFPND 63\ VE B ¥ o i 15 s IR 0] o> Pk M J8 35 (SGZ)  SHRLHINLRE (GCL) 12384 F A i A 484 & skl 12
BT % GABATEATE = 2 — 1 VIREE D B PRI £ % SeB MR L 2 (AT L 720 [K52R] PND 21 Tld, VPARE T HREIC I
L TSGZ/GCLIZ BT % SOX2 i3 % K U doublecortin (DCX) “HIAZELASIA L 720 BAKIE ™ Tld somatostatin (SST) A%k
T O calretinin (CALB2) MBS L 720 —J7. Wi AGIQ#ETIE, VPAREIZIE L CDCX ML L. 0.5% AGIQ#
TIEE SIZHIREIFIIC BT 5 reelin M ELATEIN L 720 PND 63 Tl VPAREIZHEH A~ — 7 — OEBIAD SN h - 72
[£%52] VPADZENH T 51, BN type 2a & type 3FRERIEHNL 2 K09 & U 7 Rei A= 30 2 35 %8 L 720 SSTHHfi
OBMZAEEDO RS ZR-ME L. CALB2 ML I = = — 0 > ORI T 2 2 £ 5, CALB2 fllaoahnix
SSTHENLDOIEINZBEE L72ZELTH B EE 2 BNz —F . AGIQIE VPAIZ X A HiSHr R E 2B L. Z il reelin ¥
7 F N OEINTER 3 2 fiE R BRI OB IRAE U7 2 & 2VRIE S iz,
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S v MREERERORIBRBFIRE(CE I DIXIMTHREY

Ofrr & XA &R B FE uEF RIAIA BX BH EX TF BE MmEF RE TR OABLA
=8 H
PNEESEY T 58 /Sty

(T4 - B JERRRERIC B 2 KA AR ORISR L €. REZHVERIES 2 (STP) A720184EICR Y ¥ 3
UR=N—=F R LT, SHRERENSLTH A ) KR D X0 35 2 R BRSBTS (2 Al 2. STP DS TIH 7 W s
L72MEHAMN 2 W L CB L RENDH B, Sl 5 v N & TIRERM 2 RABM OB %17 - 720

(B8 - 58] 78O SDRMET v Mo, KIEMREEZFRTLE 3T 75F v O 4mgky HZHE2 M, 4308
G U7z F720 BEERWE L LTS5% 7 Ry E kO ETERS Lz, 9IN5#31 HHIZ, RRBEF T2 ¥ 2 — VI
EHEDA%INTRNVAT IV R ZHER L. 0 S/, BRI (L4 ~ L5). ALERiRe. IS e f OV PR I I i
JERE % BRI 720 TR AR R A iﬂW%RUE%WE IonTd, NT T4 VYR RERL, HERAER L7, S 512
AFMEIZOWTIE, VS =TT FICK ) ek SR 2 ERL, ML DU TR EiiL 7z, w
FTHOEEAR LA AMBIIOMRA % 20 L. AR f OB A D W TR IHRIFNT S 1T - 720 7B, BRI 12
DWTIE, HUEYIR 2 EEM%. PGPI.S IS B fuiis et % 920 L. FB PIHIRHRAME % T C %6

ER] A 590 75 F VBG5BT, BEEMENRETRIWAS 2 ARZIIEZRD SN h o720 0D, B{RMFEN TIX
TR O AR I RE D AAE, AR S AR G e (B O NEE AMEL) O FEfl % &80 b7z,

[isam] FER B R HM 2 v, T v M AR OMM 2 HmEFNELZ RN TE 72, EBOERIKRABE T, BE
ENBHVICIE Uy AT RAR 2 5 E Ly B SN BEE 2 v oIS T 2 DD 5.
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LPS FHRAEZEMEEZEET IVICHIT DBHEMENENDEEICXT D ACIQ DIRE(ER

Om% #:.'2. % BE'". Sl MIEY. & REW2. BHE A2 /Wl =Y. 58 sll'20gs F1?

DGR BRESWEL, Y RERTOR By JRREREAEIL Y ZREL T - 17 - 7 A kit

[““E] LPSHEFIIEELA P L AL IR RIE A FET 5, RFETIIHET v ADLPSIR 5T & 5 g B 4 Bs
W2 5. BUBALYE TH % a -glycosyl isoquercitrin (AGIQ) itk G- DISHIfEM 2 MEt L7z [HB] MRS v b % W HREE,
LPS #. LPS+0.25% AGIQ#f. LPS+0.5% AGIQ #1245} AGIQ Z BB I 4T AR 18 H 2 & 43 Wtk 21 H F T, YR (2B ALIE (ZE
#21 H : PND 21) % 5 B30 (PND 77) ¥ CTRAMH% S L. LPS % PND 3 D JEEMIC | mg/kg D= THEEEANRS- Lz [EE]
PND 21 "C i i B i R 5% O NeuN e SR ML S LPS BE T L 7275, 0.5% AGIQR:CllfE L7z, IR P8 GABA
EATE= 2 — T DO PVALB ML & GAD67 LA LPS #: CHEL L 7225, AGIQ#: CIXMIEMHI % /R L7zs PND 77 TIZLPS
B C R AR 5% O DCX I AMEAE, Tk AR T @ PCNA Il & P18 GAD67 LA B Z 7R L. 0.5% AGIQH#ET
DCX'#ifa & PCNA SHBE DS EEMEIT 2 7R L7z, MO 7)) TIREETIX, PND 21 Tlbal "' 271227 7, CD68'M1 I 7 1
7 RO GFAP*7 A b a4 FASLPSEECHWE L7225 AGIQH# TRIME R\ LIEMm % /R L7z CDI63™M23I 70z
L LPSEECTHIE L 7225 0.5% AGIQBE CHICE MMM Z /R L7z PND 77057 TIRIEEICA B R BALIZ R d o 7z [HE]
%ﬂ%@u@ﬁf@&ﬂ%ﬁﬂ%@ﬁﬁi\u&%%&@ﬁﬁﬁiv%#mméh\\7n707$7zbnﬂ4b®%ﬁ
v BEENOMIBERIEDOBG-HRE S N72hS, MRERIEIZRARE F TICHRE L7z, BEILRO PVALBHIE & GAD67 ilfig
Wﬁﬁimﬂﬁchw%%wm&wﬁﬁk%x%ntoA@Qi suaz )7 OMl (BER) 6 M2 (FRERD) ot
¥ X ) BUNCT 5 2 & CHIEMM 2 580 L. BEFLEF O i B i AL B B 2 & 5 L 72 TR DR IE S 7z
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FFEREZ MEMERE (NTM)IEY D ARRBRRE T )L ORIEE#FETE

OHR =xF". &2 BF2. 8| 22|k BEY %8 Bxv. aHd =RY.ER RV /)L J3Y.
BH =AY

VIR (bk)  AISEBHEERIZEAT. Y B RE (W) AR O IERT

BENTME TlE, FITHEFEIRG X DN AFEER 2 MBS LWENER SN S, BREEEREHE L -2 7a V)
BRET VL, FRez 7oV VBEZRENLETH), S5, MMAEENOHRERBEZED) A7 ¥H5L. €I T, &R
BEGUTEL, POMECRELREBEREHV-ETVEIREEZHIEL, 1 BEFREGE ORE, 2 7 ZAR_#K
B OO Fls % i E AT 5 72,

(5 E ] BR IR FE I EVE CSTBL/6T~ ™7 AT, BRIR 7 MERR % 4% 5 F 72 (3R ERIR IR, SBR2 ~ 7 ARt [ OV R AR L
WM CSTBLI6T = ™7 A L UNBALB/e < ™7 A2 Mycobacterium (M.) avium 101 L OSM. avium AS % #E8% . £FEITEKGS ~ 12
T T 82 A2 PR A O B 0§ s % OF i oD 3 B 27 Y Bl % 9 it

R3] ABR 1 R E IR AT & I L, RBRAH T, BN L mOliwEITED SNz REEGH T,
ZHRMEORIFENETE S 2 5 e T 2 WESRD Sz, WER2 0 M. avium 101 G TIL/MEEIRO WSFIEH S BLIRMEICRE
oM, 7077 —VRICVBOBEEIEIELZ. M. avium ASEGRETIE, ) YRR mVREEE e, #
OHLEICBWTY 707 7 — VOB KL ROMKRSRD bz, FWRICED ST, v~ ZAR/MIC L D IHREBIKIZHE
FERAEIRD NG o7z

[ ] BRI I OB VAR ER L, UL 2BVHEER SR CE 2RISR CTH L Z Lavnshk. £/,
RHRIC X DRBIRIEWARD Sz INTMEEL, BRICBWTESERRALEPRET S L0s, R 5%
BOBROETNEWERH LI ET, XDRROBNGEHERIEICEN DL 2 LI N5,
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POUIT I RREROIZ IV A FOREREFHZEL

ONZE #HAV. FH BEXVEHF FO. SH #BX?

VIR BREREAAIIZEE, Y EV AN Y ¥ — W ASAETIVEISREEEM

[T - Bl Ay 4 FIdEEEMa X 0 ARNISEWERR E LTHER S, LEWEOHEFMi~ORH b HfF s
TWwh, TNETIL, YTAPL ZRICHBBICLIVER LT VI I A FIALFRREBAWE % in vitro THE L7125, X
— P A TR 2 L EEFHRSTIER I N ZEPHL P IR sTWd, —H T vy ACHEEZ#FRT 57
ZUONVTIFAA) ZRELEMANVT ) A4 FIZX— Fx7 A THEBEEZRI L2V ERRE STV S, ABFZETIZ,
AABRBROBIF NI ) 4 FOZEALZ PR T L7z (MR e HiE]) B A< Z0bERA VT ) 4 &V,
FEEALEIC X DAV H ) 4 FEMBBEACHEEL, <~ UV EICHEE, 0. 028, 1.4 mM D AA % & A PR T 24 B
L, €% AAZEALZERRYBEL, M) XV EREL2E. @FOBMTEVT /4 iR LT,
FNH A FREELZE, AEOTIHCTHFAAZRHE L. AAZSEIHBHZE LR, BFEOMR LRIV
HIA FEEP L, BITICHWZ. FNH 7 4 FidMifgiRtEi €y — (LA PGell, HAY = A7 1 7 2) 1AM L, KA
HERF B L OB AT Lze 720 AABRBZROFT VT /A N X— Fx 7 2A0LAMEERE TS5 L, &
FESEVE 2 5P L 720 [#52R] AA BRI X 2 Ki-67 IR OFBLMMIRD SNk olco —H. AABRBHROF VI I A
FIZBWTEOZBLSBIE SN, SRERBELLAVT )4 FTI DV EELRZBILIRDbNT. AARBHRIT VI /4
Flid 2 — P~ AT IEGRARRISER S Nk h o iz, [BRIMLFRVAMERE R, X — P~ AR MBS
RBOLNBEVEETH, FNVH A FICRBBENGEAEPELTHDE I LWL PR 572,
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YIvy 77— ATy AKREH

T HW] EE, 5T RSB 5 0MERENEH I TWD, ik, ~7 22 HWO0HEFEME2MEET 5
BT, 7Y 79420 YRIBAKITH S FFV IV E Y v oOLHEREE I L 72,

[FHEFE 58] 11 B#OHEME CSTBL6I =™ A1, FFEVYNVE Y V5 mgkgZ# 1A, SHMOBRNZSG L, %582, 4. 5
HEIRREE T COEBRL O a—, HBH IR AL, DT ATP &H0E, Lo 5B =R % 5256 L 72
[ 3)] D o — Tl 50 208 U CUBEREOIR T A3A S, I CK Bl &% OO ATP s AT A H 722, LIS
S BRSO SNk i o 7zo (OIROHRIMMR AR T, B O AT T OmZ i b, BIRRAEZL T R Y
ORI PR ORI 22 EAH Z S Fze BRTIE, DHEEENA < — 7 = RO 7 R b — 2 ABHES T O%
BURNT OFER D g THE T %,
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Comparison of ion channel gene expression in the sinoatrial node and right atrial
cardiomyocytes of the dog and monkey

OTomoya Sano, Hironobu Yasuno, Takeshi Watanabe

Takeda Pharmaceutical Company Limited

There is limited data on the gene expression profile of ion channels in the sinoatrial node (SAN) in dogs and monkeys. In this study, the
expression of mRNA of various ion channels in the SAN of dogs and monkeys were examined using RNAscope®, in situ hybridization,
and was compared with those of the right atrium (RA) of each species. The regional specific Cav1.3, L-type voltage gate Ca*" channel,
and HCN4, hyperpolarization activated cyclic nucleotide gated potassium channel 4, mRNAs expression was demonstrated in SAN
cardiomyocytes of both dogs and monkeys. Additionally, the HCN1 gene in dogs was expressed only in SAN cardiomyocytes. The
gene expression profile of T-type voltage gate Ca®" channels (Cav 3.1 and 3.2) in SAN and RA are completely different between dogs
and monkeys. Dog hearts only expressed Cav3.2 and the expression score was comparable in SAN and RA. On the other hand, Cav 3.1
was detected in monkeys, and the expression of this gene in SAN was slightly higher than in RA. Although the Kir3.1, a voltage gated
potassium channel, and sodium/calcium exchanger 1 gene in dogs were equally expressed in both SAN and RA, the expression of these
genes in SAN of monkey were slightly higher than in RA.

In this study, we demonstrated SAN specific expression patterns using RNAscope®, and understanding the difference between gene
expression patterns in dogs and monkeys could be useful to explain the effect of pacemaking and/or hemodynamic effects in nonclinical

studies.
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Apoe /v I 7T "D RICHIF DAMREZH S BHAREE LR Z D7) iR IR

Ol AV, &F &Y. BH BEE?. am FEY. i ¥

URBRERIRY: BRI FHeE, Y RIRERIRY: R BBV 28

BYIRAEAL D A IRAGIZ AT L 22 B IRAEALRZS & U COHEBICBIZ S N, AIKILRE E AR E T T — 7 & OB H M R S
NTwWb, [HiE] @2 BN S 872 4dpoe/ v 7 77 b (dpoe-KO) < 7 A MEDBIIRFEALIRZ 2 T B3FiasLiE
(2B 555 F (BMP-2, BMP-4, RUNX2) B & OV 3llfa < — /1 — @ osteonectin \2 2T IEMBk Yt 217 5 720 20T
FMTE LT, A=) YEESNT T 4 @Y R S BIIREALR B B X ONIEE KEIIR % Laser microdissection (2 CTHJ Y
WL, Runx2l22W T, Real-time RT-PCRFNT 217 5 720 [K5R] BMP-2 (X IEFBIIR O P Ml CEM 258 2 B0 72, B
R TEA LR 25 3R %2 Z O J A 0 M55 g I Tid. BMP-28 & UFBMP-4 & b IZHWIsB B L7z, B - B b L2 8RhL T
BINHORBILLAEFELIET L, ZORBTHRWEBDESN/2e BMPO Tl %51 Td % Runx2? Real-time
RT-PCRAENT CTlid, EEFEIRTORBEPBLEIN, TOME KL T, BIRMLKE CTIIAE LR EAIR SN/, RUNX2
& Osteonectin & @ 2 TWHRIEHOLY Tld, WM ~MEATHEPICH 2 BIIRTEILIHZ TIERUNX2 233 L T 2 &5 3l A 5
BACHIE SN2 0S AR S - B IRAELARZ TIZRUNX2 DB O 2 WE MBS TR E 2 2 TH o 720 [#
2] Apoe-KO~ 7 ADEIIRTEALIZ BT WREILEE O MAE T FMIE TBMP-2/4 DFEHMTLHL, HFEWTZDOTIRICH S
RUNX2 OFEEA LR U, FIFEMIENE MDA, BRAE L LN S n 2, Db, BIRECOAIKILIE. BIKIC
B LRRETH D Z EARB I N,
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20074+ A77 X R28HEROKRSICHIFDS v MIRORERBFHZE(L

O F7F. . KE Bifc. PR = IF =t

M) LSTAF4 VR

(TR - HW] Y207+ 27 7 I FEIT7TVEMEANIGE SNATPAFT, Ty MRS T ORISR 5252
ERHE SN TV EA, HEEE EWHOZIZOVWTOREITRETH L7, 4, ¥ ru7+A773I FE228HHM
BIRE L7295 v b OWEICO W CRMMRBSEMICHRE Lz, [MEE 5] e HEOMEREC:CD(SD) 5 v My a7+
A7 7 3 F&28 MG L7z, #5510, 40710 mg/kg/day & L7z, &35 HoBRAICHBRL, LHEATHRIC
DWTHHEMBFIMREZ T o 72, [HHE] 4 mgkg/dayD > 27075 27 7 3 F&&5 SNzMES v oWz, 9%
niche, &AM OB ZAL, Sl OG5 FMINLE NI 33U % 5 G5 B B O B I 5 v 2L BRI G o> HUA T 358 A58 & 7.
CHSEACIZHETRIBENRE C, WEARE DM o7z, TF AVFMRE T F A VEICELZA SN h o7z, [#5]
HFLEM O M T v M3 277 4 A7 7 I FE5 L2BoMMZNE LTRIT 2 2 LME SN T 5.
7 v bOYIE T, WIEIBONTF AV FEICHET 2 WAFMBEAR T FMILE Lot 2 Lhs, SHED M
G ERG T FMBORE L, WA AW E L 2T 7o/ R, RHORBBICHEWRIIL-LExoNE, %2
DOEBRO T HENISEFRIMRT TH o 72720, FGHEPICHE (HERO 72 AL ) 2205 L TW5 25, ZOMEIC
[ESRL A (AR AT Y Y (R YA
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Enterochromaffin-like cell tumor induction in rats treated with chloroacetanilide
herbicides: Application of the IPCS framework for analysing the relevance of
a cancer mode of action for humans (IPCS cancer-HRF)

OMidori Yoshida

Food Safety Commission, Cabinet Office of Japan

[Background] Application of IPCS cancer-HRF (IPCS, 2007) is a useful tool for understanding human relevance of tumorigenic hazard
found in rodent bioassays. Several chloroacetanilide herbicides are known to induce enterochromaffin-like (ECL) cell tumors in the
glandular stomach in rats. [Aim, Materials and Methods] Human relevance of the induced stomach tumors was analyzed by the IPCS
cancer-HRF using published toxicology data of the chloroacetanilide herbicides. [Results and Discussions] ECL cell tumors were
increased in both sexes at high doses only. Postulated key events (KEs) were profound mucosal atrophy in the fundic region and parietal
cell loss and followed by hypochlorhydria, hypergastrinemia, ECL cell proliferation and ECL cell tumor formation. Initial KE leading
to the mucosal atrophy was not clarified. The obtained data suggested evidence of dose-response relationship, temporal association,
strength, consistency and specificity of tumor response with the postulated KEs, and biological plausibility. However, several
uncertainties and data gaps existed. Although continuous hypergastrinemia is a common KE of ECL cell tumor in rodents, the early
postulated KEs were different from those of other chemicals reported. Mutagenic MoA was negligible. In human relevance analysis, the
ECL cell tumor formation induced by these compounds was considered to be unlikely to humans, however any damages to the fundic

region of human stomach could not be excluded in both compounds.
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N AREDICHIT DR~ —7H—E LT canopy homolog 2 DFFRA

O 7rr. ik BL. EE EE .5 K B
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KR TIE, T AFRDBAICBIT ST 0T+ — LR 2TV, iz~ —h —%RE L2, 14 Bl C57TBL/6I < ™7 A (42
IE) 2 HWC, BTF3EA A #E5EHI T3 % diethylnitrosamine (DEN) 10 mg/kg b.w. % JEFEPIPE5- L, 2738 L OV38 38 H B % B 4%
L. FFPEYJF # W TCLC-MS/MS D7 U 74 I 7 A6, AL 0 800 L2 ES WA B L Ui 2SARE (I
RIEVEMIEE) 12 X B IFRD AN RITTEN %I L 720 QSTAR Elite LC-MS/MS 3 & U¥Ingenuity Pathway f##T Tid. F&8
PEBICEAAL T EAROBN 21T 25, 7 AR ARE S L OESICB VT, TEIREICHRIRORE
WCHEBEREHZFD, 34TV 2%%E L EE 5 canopy homolog 2 (CNPY2) DEFEHAFED Sz, 72, FFRINAIKREIS
BT 5 CNPY2 D EFEH & [ B 2 MK % (cytokeratin 8/18 (CK8/18) , septin9 (SEPT9) ). I kI ¥ FYU 7HEEE - /INafk 2
L ABER A - 5547 prohibitin 1/2 (PHB1/2) % calreticulin (CALR) D3 _FF- 2SSk A I RERE S 7o In vitro
EHTTIZ. b MIFEMIE (Huh7, HepG2) 2B A CNPY2 % / v 7 ¥ ¥ L2 IBERIAD A5 R B X OB 04 &% 1%
RO LNz FRIOFRL D, CNPY2H Y7 AR P AREDOHTH B — 7 —TdH 5 Z LHRENTz, CNPY2 DFEREDS
CK&8/18, SEPT9, PHB12 B L INCALRICBHM L THE Y, HiLEREI > Fa— N T5Z LD LTz,
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REAEREEILRE T D acetamide DFFFED AKER DI&ET

Oy BE'"2. 84 V.88 BTV g% #2Y. x5 F2 NI ZE=FY

SRS E AR GET ERER, Y R TR R BRI T

i)

[H 9] B~ 2 412 & £ 5 acetamide (AA) 135 v FIFIRIZHRWVIEAS AN Z R T o Tk 13 AA DY IBAS S0 |2 e trpR S
EHERTHIE R invivoMERBETHOLNMI L7z L2 L, TORBAREEDLOEPAICELWEITIHS M TRV, KU
ZETCIE. AAICK DAL ZHBEBEND I B, Qo fRBEICHHE L7222 E 2 5N5 H )+ 20 — L MRENE ARICE
HL7MEE, AARGICE DV FERLFESICB T AMRFICE D, Btk B 2R E T2 RBDABT IZ oW THRE L7,
[77] AA % 0.625. 1.25 X132.5% DU T 4B MRS L 72 MM F344 5 v D OFFEICO W T, SR BLRLRE 0 & OVl
MAbd, 70— A P A= -2 HV/-DNABBITEFER L7 £72. HEMEF344 T v M225% D AA %26 ~ 30:EH
REEHES- L. WP o B R PO A 2 FE 0 L 720

[ ] 352 5- 4 5B 5 O [T gk 0 755 BRALAR 2= MM BV T 0.625% DL E CIFHIIL O ML N3 ARAS, 125% L ETH Y F A4
=250 b7z, REMRRLFEMRAE IR, HABRICBYCHEIER-E S > %7 (lamin B, emerin, BAF) OEF I 2
y -H2AX & 53BP1 DILFRH SO H 7z, DNARMBH O, H ) A4 A7) —DFRBUI—F L T1.25% L LT85l
OFNGAHEM U 7225, 2.5% T 2EAMBOEE DML 72 512, AAD 26 ~ 30:BMFZL1Z L 0 22/2561 (88% ) THFAI
NalE & % WIZIFHIIAE 2SBIER S . IR O LB AE BITR A - 72,

(2] 25K DBEIMN R O AKTERD S ik EhEhAT oA MEON S & chromothripsis DFFR & 2 V155 2
EMD. AAC K DY RFIEINS 24 L CFEBER L OTZ0ERbLE 72565 LE X oMz, BE. HEEo&s
J LR A FERLTE Y. ZOFH L P4 T chromothripsis DB G DWW TELE T 5,
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NORACBIFDOAUIRSAFAZNEET =/ EEEiehE (CDAA-HF-T(-)) [C XD NASH
HREFEESHARDAICEES T 5V I FIVRFDHRER

OFIEs AMED, Bl £F2. & BE', FH BFO. iR T BIF M2, i KA, I FEY.
£H BT EE B E2RE mE. T K1Y

DR AR AR BT IE R AR AR, Y BR RS SRR A e REER

DR GUSERER S R R AR, Y RRURERERYE S AYEEER AN e,

DT ENYTFy 2R RHZ RS

[HE] NASH DRI I RIZAW 2 A% L, B - PHIOREREE o Twb, T4 1d. T Y ARIIMBIEEHEY 3 —
SV EREERE LTHWEERETH L3 Y RZAFF = AREER 7 3 7 B A (CDAA-HF-T(-) #1EK L. <
Y A D NASH HRIFEE A PEITHEAAE T VAR Lz AR, 205 T A=A 22T 52HWBT, B535%
T FVRTOWREITo 720 [HE] 8. 6 o C57BL/6IRHEME~ 7 2 2@ A - CDAA-HF-T(-) JFE 45%. +F
YAMRHIRIEEAE Y a— bV T ATFF 2V 0.1%) 52 213 63 G L CHF R IRILL . R BRI IR B &
12, 63 BB G OB I HE & CDAA-HF-T(-) RO IENESE R - NEHSHE O RNA-Seq. & Fiifi L 720 [#i B L ' %] CDAA-
HE-T() BEORFIIC B W CiE, &PICERZER AL S L. FHHIBIE - PRI - i wWE 2 & O rEss 2 8lgg L. 9k
JES R CTIE, MM SIS L, BARA~ s 07 7 — VL BN Bk % £ 5% L7z RNA-Seq. D%
Ingenuity Pathways Analysis (IPA) fEHT 3 % & . CDAA-HF-T(-) ¥ T, @& # & I L T, Rho Family GTPase ¥ 7" F V% &
Wi/ EER (2 B 4> % GP6 R Tec Kinase 7% &5 Ly BRI - 7 3 7 BRI 1A% U 720 FIESR <&, JEIESS
& B LT MRS B O MR ARAE > 7 F VIR T-ASTHE L7213 Wit ¥ 7 F VRO B iR Sz, Dk
DFEFIE. NASH %2 NASH HRIFFZ A DI AN T 5 A B = X W2 W2 EHE - TRIICET 53D TH 5,
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EHERTOT 74 7ZBWS v MR EE T IVICHIT DRREINHIZNR

OMew BAFY. & B2, #O BXY,IUT MZ°. @i BEY. o8 =Y

DREENZ RS AYRRER . AAERER, Y BRI SR e

VX 2 SRR A BRI TSR AR, Y BEORSE B LR AR ERREREE

[B ) MHIZERER > CTdh B 717 7 4 ¥ (profine, PF) (&, Hu A b L AZDS, ERFNAE, AN L & o205
ENTBY, ¥7)A Y MUSHEN TS, EHFEEOBREZICBVWT, ZOHETEZESCEMLZHCIEPEET
H5. bNOIUIPFOMREMICER L, PUHE{LHE (carbon tetrachloride, CCly) 3B & UKkl P (green tea extract, GTE) i
BEMTREE TV E VT, PF OREIHIRI R MEE L 72, [HiE] 7:8#HESD T v MZ50% CCL 2 mL/kg ¥ 721X GTE
200 mg/kg & HIAIERENIR G- L, HEEETVE2/ER L7 &5 1R, 1, 4, 26, M3 IRERETC2, 4, BIO
8% PF 2 mL/ VL% SRR 5 L7, CCl % 7213 GTE #%5-48 BRI 12 MRS L, I & 1 2 BRI L 72, FBRE S5 4 — % —
(AST, ALT, T-BIL) ®#l5E, WIMOMREAMRZNMAE, REMBRENREZEEL 2. [BHR] cCl B X O°GTE k5
RETIE, WREE ST XA — 5 — OB BN & /D EROHEFIEIE S X O ESRO Sz, THICH LPFO#E5 TIEZ
OREPBEM L7, T2, CCL G TIEPFOHKGIC L ) DNABERIE A b L A (thymidine glycol, TG), KEEFZIREE (hypoxia
inducible factor-1, HIF-1), 7 A& b— 3 2 (TdT-mediated dUTP nickend labeling, TUNEL) ® FEIFHIe o BB L7z [#
2] PF O 51X CCly B L O'GTEFHENIEEE T NICB W TRBOMITZHIH T2 2 L AR SNz REMBRENREL D,
FEREPNHIRDH 21X, PRI & 2 IRBFTIREOBR, BILA ML 20BN, BIOT R M— T 20O FSBINHE 235
5L Twr.
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N ABEEMIEY )L D—)VIEBSRRETA (NASH) EF )L DIRH#(LICHIF B Sox9 DEISIC
SRt i

Oemif 0, @l T2 [ ANEY. &5 TR, FH @FO. I Y. £H g7 mE B9,
BE IO R EES). XBE FR'2W R K1209

VR SER SRR B AEREIE N AR E Y, Y WURERY: B HAEWREE AR e iieE R
VRRRFER R RO AR AR, YRR TR AR R

ST RNV Ty s A RELZRCHRETS, © ELEESE S AT R,

DX XBWAEEKRY BWELEE BWEEER

[ - BY) IO #HEL 2 MRS BOS S5 L TV B W REEATRIZ S T 75, EBITIE, S LSBT SO o 5
HDFEHEA, b L3 ZFDOWMETH D00 HLPIT % 5TV, AIFZEIE, FE7 Va2 — VR4 (NASH) 123 H L.
ZF DOERHET D B BHALDHEE ISIC L o TIHRE SN A NE ) 2ZWSPICTHI 2 HIE L, MIHE THREIW S
&% TW D SRY-box9 (Sox9) #~—H—& LT, NASHEWE 7 VBT 5 2 DRBORBEFNEL 2 L7z, [HiE]
FEERIE, 6D CSTBL/GT RMEME~ 7 ZNTHBER - 3 U RZAF 4+ = AMREER T 3/ B2 (CDAHFD) Met 0.1% (B
45kcal%, AFA=01%) &3 -7 14 HI$S L-# L, R A - CDAHFD Met 0.1% - CDAHFD Met 0.6% % 13 38 % 5-
L7232 H BRI L 72 HFIBIC DV T Sox9 D3 BL A S kb= ik L 72, [#2] CDAHFD Met 0.1% @3 - 7 H [#i#5-
HECTONF T, IBNiL % 8182 L7225, SHEL 257 <V IR LR DAL CTO Sox9 DRI D BD R h o 720 14 H GO T,
TEWHEASZE T, JBE ERZ LIS T D Sox9 DB & R E DML % D7z 13 GHOIFTlX. Sox9 DEHENDO T
FAMOIRB L HHALOMSITEED e —J5. CDAHFD Met 0.6% EEDBF Tl BRI & Sox9 DM 2 FE8 % BIZ2 L 7245,
ML RO B h o720 [HEEH] Sox9 k. ARWFFEIS B TH S 2 iR LAYE 2 2 AN B BMIE oMM % b -2 &2 b,
NASHAHEILDAER TR . ZOFRERD 5 WIZZE L RIS L, ML oZA - ERICEE 3 2 WREME I VRIB & L7z,
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NYARRIDY VRZAFA Z/RRT =/ BRIC K DIFICmE NASHRREIC ST DiEFE
HIELFRIRESUICY TF )V EB T

Ol ©FV.FH AMEBY. B8 FEH.TH B2.6&0 BE9.FH BTN BE2 LS EF.
WE BV =8B BRV.PTI K

DRI B SR, Y R ERTER R,
VT RN YTy AR AR

[HW] BARZ &G 7 V7T EMENE L 2V 20b o F AR ET 5. AR, JERmRIET IV
T — VIERRITERT 2 (NASH) B IC B 20w %2, IV Y RZAF 4= KT 2 7 BRRERE (CDAHFD) Bl X 5~
AETNVERHWCHHAT A EZHME LT

(5] 92813, 6l D MEYE CSTBL/6I R~ ™7 A2, JEBEA - CDAHFD Met 0.1 &£ (JRE 45%. A F 7+ = 0.1%) - CDAHFD
Met 0.6 E(JEE 45%. AT+ =20.6%) DWIFhrg, 37 AMEG LTFEHAL, W > 7 vz, kit —r v —Hw
72 RNA-Seq. T 12t L 72,

[#55] CDAHFD Met 0.6 EIIZEWRAEERIME 4 » 2 ) VP2 2o 72, BB TRBERIZEO O b 00, %
AE - BHETLIZ A SIS, AR RZ L% R L72o —J7 CDAHFD Met 0.1 fISKERAEIN & ZW R 1 > 2 V& h
DI, I BT B IRIER - KE - BHELASA S, NASHERREZ 7% L72o RNA-Seq. f##T Tld. CDAHFD Met 0.1 £
HEDS, ZEBEA & CDAHFD Met 0.6 & R TEBOBIBTFEBV A SNize /827 = A fEHT Tk, CDAHFD Met 0.1 B#1C
BT, MRBHEERRIZEOEMALY 7 FUDTTHELTB Y. €DOEFHR L LT, Rho GTPase ¥ 7 F IV OFHALR I b3 v F
V7 REEIC X HEALEY) Y EBRACDIRT OS5 ATRIZ S 7z,

[wiaw] Db ofs R, M- 4 > 2 ) VP9 L NASHEEILICEE TIE 2 W REMEAVRIB S Wiz, 512, H
FVERRIAT & LB L, NASHIEREB W CTHRMIZTUED 2 WVIMET T2 Y 7 F VDB ELEL. IS %2MYIT 52 &, GER
) NASH OJRREMI & P - LB OROL 22 b0 L HifFE N5,

 G-18 |

igEE MTERZ AU AR EEHER O AR ORI EICHIF D IL-21 DEISIC
HE9 A

ONFf BV B £F2BH 5022.FF @70 I FAO S EFI.EE B 288 =R
T k129

UHEERRE  BEOITER AR, YRR bd AR Y REUR KR R AR

Tl B ARBFZE . IR LIC oW, IFREMIRICHEH L, B MIFREMIEMRLX-2 % H 72 in vitro 574 5% O ST
&, IL-217 5 DT IL-21 receptor (IL-21R) DBIGAZ DWW TN L7z [BOFHE J53E] F2BR1IZ. LX-2 % TGF-B (10 ng/mL) % 72
IZIL-21 (10 - 50 ng/mL) T48 WM L. T EMIEOIEMEAL 2 I RRMEIL B R F 38 Bl & BRI 2 b & BRI FFAT L
TGF-P type 1 ZZBKRMEH] SB431542 DFEEZOWTHIRIT L7ze [FH] LX212B Wit TGF-pHIEIC L Y. FhsEE o
MfafpE e ERORH % 2 L, ML EE (5 T (COLIAL, a-SMA, TGF-B. TIMP-1. MMP-2) & IL-21R#E{5 T O
BN LEH L7720 2N OEIE. SBA3ISA2FIMLEIC X » THIHl Sz & d5. MMP-21d. SB431542 HHULE I X - T
b, BIETHRBEEPIZRE L7 COLIALEMRT OB, L2141 X 0 EH L. SB431IS2FiLEIC X D il S h
7oo IL-21HI80E. MRS, MO ERLEEE TR E L kv o /2. D] ARICB W TIETGF-BIC & Y I 2
MIEMAL L. TGF-P type 1 ZBMEANC X ) ZNAHIH] S, in viero TFHRAELEFNR E LTHEHTH B ERmsNTz, F72,
MMP-2 23 TGF-p type 1 ZHARIC L 2H# % Z I TWAE I L2V L7z 512, TGF-PATIL-2IRFEHMAFHEL, L2148
TGF-Btype | ZBHAEEN L CIRI T —7 Y AGROHIEAZTT) & & BT ICB W TIL21 ¥ 7 F VRS EE 25 H
R REEAURIE S Tz
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E45 =V EIXEEIHBHERIET IV I—IVEIEIEETR (NASH) ¥ O A ET )LDz Z 2%
SHE. DOEBEZFERTD

Opfy E—"2. /K KBV B ZEY. B BN

VHERRY SEEE OREATRE, Y (k) R - B g

[BER] MBI ETH DS I VE(VE) 17U =T VAWMt L CTHPIRNCAER$ 5 2 & T, NASHORREZ SET 5%
EAPHEENR TS, L L, TREHKTI2HED AN, VEORIRIZOWTIE—ED BBV SH. 433 RAK
ETHEE L2 B X OB ee RE 21 ) i ONASH~ 7 X EF V&2 H\WT, NASH 23 S €727, b FoE#EHED
TCTVER#5 L. ZOEMMEZMRE L7z, [HE]/EA V= F VIMETH 505 OGRS X OTEHE IR 257V hetero
AR Gvs/+) HETVS = 7 212 38w & 40 80 F CTEIBIfEE (HFD-60) % 5- 2. NASH 2 FIE & 872, €Dk, 408EmH
5 60 MO, BHE L KH®ED VE % & T HFD-60 & 5- % 721% 5-% (high VE+HFD-60, low VE+HFD-60) 3 X UNHFD-60 O &
B ZIABBEORIEERREL. WD 60 BRI L7z, [HR] &8 iR e, IRERY. B4 v Ry~
MIER L OFH I L A 70— VIIEDFED S, high VE+HFD-60 12 B1F 5 AST 13 Mthod 28 & bl L fifEm %2 7R L7z, Ml
BRI AT TNASHAISAE L. IR, ADEERRIES X OBMMILOREICE IR SN e o L L,
IAEVEBESE K OV 7 & OISR AS, high VE+HFD-60BEIC B W CHREICHM L. low VE+HFD-60 T % H-#ila o I4E
PSS N OB OB % 5250 720 OB R OEM A G5 5~ 7 ATl EEIER OB DA ZISBIN L T iz, [k
SV NASHY Y ZEF LTI, b FOERNENLT O VEHRS TNASH IZHIE L, oW+ #5835 & &
B, BHEOVERG CIIEERELMNS T2 LA RBEI N,

| G-20% [

> v NERRORT
—FES TS IVICHEII DREBMEEHER DRRRIEE—
Off =& 2 Re kO B 84 % LF LE

PNV

BRI AR OPAEROE2MTH Y, BAEFET V2 — VERTEITFEE (NAFLD) 2FA5A O b mE 2 K
WRHRERDDODODH S, NAFLD BH O 13 I OSER RO LN, WEBERICHES L TwEE3INDD, oI
IR EAS . REFFETIX, NAFLD-FFEEEFVEM 2 ER L, ZoWBICHEL 2B O%EH 2Rz [(MEE
HiE] 6 EMOMEF344 5 v b, Cont#f, YT F V=¥ 3 (DEN)H, Western diet (WD) #, WD+DENHE, #HFA
(Fe) +WD®, Fe+WD+DEN®ED 6B£IZ50F, Cont & DENFRIZAEHE A (DC-8 5 0.02%8%) & /KiE/K%Z, WD & WD+DEN#EIZ
WD £ (40% R, 43% beKib®, 0.02%%k) LK%, Fe+tWD & Fe+WD-+DENFEIZ#EHE - WD (40%HRE, 43% hekit
¥, 0.5%%8k) LHEKE 26EMMBE L7, MMZ T, %DEN, WD+DEN, Fet+WD+DEN#EIZIZ, 8 FEhE: 2 HFF8HE Y E DEN (200
mg/kg) % HIEEPEPRS- Lz, [F53] Cont#E & L T, WD L4l REA»A LR L, Frva—a%
FRalmE R LR L kb o7, 2O, AZEROEOREERIMESRS S5, WIn b EREETH- 2.
DEN % $5. L7238 T3, IFEHIE ~ — 7 — GST-pFa M oAt & $0A388m L, WD+DENRE D 2/6 8 TIHFIES 233880 6 7z,
Fe+WD+DEN ¥ O i TR LSS AT 2 — 5T, WEEDOEBIZAD S -7, [#in] WD & DENOFHIC
IV, 2Ry rFu—2 %) BHFZERE LTSy MIFESEFVEERT L LN TEZ. REFVTRE,
DENSA =¥ T —% —, WDIZX BRI R RENMATeE— - LTHERLZbDEE2 5N 5. BIfE, SHBRA
KRR X DM LIRE X = X 2, BLXOWES 2L 2o 2 ERICOWT, SBREIC XL 2 RIEFSEBIER LT
RN TH 5.
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Sy MIBIFDIYUIYRZAFF ZNRRT = /BER(CDAAR) IC K DIE7 IV I—)UIERER
TR (NASH) R EENDIZATE DR S

OFH #\7". x68 =R @L ffF?. I K?

DR BRI E I, YRR IS RER i e

Tl 7 3 — VEERRITEIF 2 (NASH) 12, 4G EER O 12T BEROMMA M RMICHEE 2o TWwbs—KiT. Rk
B 22 R ST Wi v, B4R, NASHEFIZBWTIE, IR L BEOZL L ORICEEMEYD 5 2 & A S h,
Wb Ao SR ShTwbde [HIIAREIR. T Y MIBIT 23 Y REAFH= VR T I 7 BB (CDAA
B)ICLBZNASHET V2 H VT, NASHIBEOM#EITIEE T 2B EMBEN 725K L. [k 5L, 6k F344
SHEMES v MIC. CDAARE 3 HE. 28M, 48, 1380, 2688 KO 52 MM L, SHREMEZICIRM L., iRk
O 24t U7zo SRECL 7210000 FACS AT, SAEVES A N 7 A VAT R OV EAL AR I o BFIR & B B IE T 58
BURHT, WHFMRRFORNT I W2 [RERB X O8] CDAA R, M AST ROTALTIEED ER & FOEPIL. 45
PERII IR, J ORHEAL 2 AR A5 L, WIS D NASHRREEZFTE Lo T2, BEICBVTYH, SEEMR IR
RT R — T AOHMABILEE SNz FACSIHNT Tl o CD4 K N CDS Bt THIfE N T v ADEB L, i oH A bh A
VIR T SIEMEY A A A4 L 7z IR TRIATICB VT, B TR0 [ O LB (R T TR O 58 328 1
AL, BECIRERERETR. BE Y THREBICHEST 2 8ET. SOICRERBCHEST 2 8ETICH LIS
N7z UEOFEREL D, CDAAEIZE ST v M NASHIGREIZSMAEE T 522 EHHA L, ZOFMARNIT5Z &8
t N ONASHOHIEICHFG$ 5 b D ERE S iz,
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S v MHEIRERZ AW EDANERIREDIEH DINA Y —H—DER

OFAK #— F3o IUYr. .20 HL KH K7 HF #&a& DI AEF

(EIRVAC T/ e

LA RN T Y FH2AX D Serl39 DY VALK TH 5 y-H2AX IZ DNA " HHHYINT (DSB) ICX VM FEENL I 0D
DNA#Hi = — L L TR HVWOHN TS, F4 IIBAFOREHRBRITHARDL Z EPREEBAMNRA ) —=0 7
HE LT MBREARE Vs y-HAX BERBOFHEE R L TWwb, I E TOWSE T, FFEPAWERYS 7 v T

IBIT B y-H2AX Bl s Mgl ~ — 7 — T 5 Ki-67 Btk & oM 2R L. Al s e A %2R
S WHREPAWE TIdy-HAX MRz B e L RIBERER TG TRV EXHL R E oz, £2
T FFHIBR R 2 08 U 2 WIF RS AW RIS HICB W Ty-HRAX 2/ L) A~v— A — & L CTOLBEMK - 2R Lz
ZOMER, Ki-67 B R O A E R IK T A5 5 17z 0-aminoazotoluene FEIZ B W T, CDI3 (7 I /RT7F¥F—EN) B&
U'EpCAM B Efifa o3 imas i & 7z 2 6 RT3 2-nitropropane 3 & UF N-nitrosomorpholine FIC B W T H EMEE R L.
EpCAMIZ & & {2 N-bis(hydroxypropyl)nitrosamine. p-cresidine. di-(2-ethylhexyl)phthalate# T b B R O MASH 6 N7z —F T,
JF5E 28 A D 7 N BAZ T - T @ 5 4-chloro-o-phenylendiamine. N-ethyl-N-nitrosourea # CIZFEEROMINI A 5 e h o
720 U EDO#HENS, CDI3B L WEpCAM IIITFEPAWE O RIMIB O /2012 y-H2AX Z#i5g T 5~ — 71— LTHHTH
5 EAURIEEI NI,
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ST BEBIEICHIF D ON/OFF HlEIND Nrf2 DE§S

OBA IV A FR"™.8H #ZV. NI ZEF BN BEE?

VLB S TR RERER, Y Y R By A MR B .
3 HARBREE R R R b BRI G R 2B Je R

(3 5] Nef2 3P bEER R BYRHBRR OB ZHH T 25N T Th 2% HETIINHFEBROERLZNTTHS 2
EWRENTE Tz, FAWFIINFTTIT, N2 TR~ A% AW CAIFFHAEBREIZBT 2 N2 O E &5 LT &7,
ZOFER Nef2 R BRI~ 7 A Tld #0580 Btk o BRI 14 il 7 S8 AR 20 TS 2 RS 38 W T b s vl R B gt 1k
PHEFF SN TV Z &2 5, Nef2 3 APEFMILEE S o ON/OFF HISIBERE 2B S- L T b 2 VR S iz, ARFsETid. =
DHIENZBED % 50 FHBEZ W S 2123 2 HIN T, SO IFUIRZ oML > 7 F VOBl a Ed Lize Mk & HEE] 10-11
SEETHENE Nrf2 TR & NCEF AR < o A2 23 0 B0 B 2 FEht U720 BFPAR R CILIIFMIRR RSS2 ¥ — 2 12 7% B 585 YD
2 HEB X BB SR $ % 7 HRIC BT 5 IL-6/STAT3 B L V7 HE D c-Met D5 % LLlET L7z [FER] vV ~
M L STAT3 O EHAFKIUTIFAER <~ A ClZ2 HRIZTU#E L, 7THRICIZWAD Lz —H. Nef2 R BRI~ 7 A TIIBAR L
FARIC2 HIE THRH EABAONA, THRIZBW TS BEBSM R SN Twiz, IL-6 BETHB 2 MET LK, e
B ATIESTATI D) Y BALL NV & —F L7238 A S NT2h5 Nef 2R BRI~ 7 ATIEI—H L7221 5
Nhhotze —J, MBETHMELTABOWS %) VB be-Met ORBETIIAD SNLh o7z [FEiw] Nrf2 22N
M HE 5 D ON/OFF BRI LT\ IL-6/STAT3 Rk & /- L CRIG- L TV AW RBEEAVR S 7ze F 72, REBRSEMSF T Tla N2
%4 L 72 IR 845 o> OFF HIAIZ c-Met D 1) ¥ BRAL DB 513380 SN 2o 720
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TS TBOBFRENHHMREBEICSIT DU IRATF VD3RO

O 8z AR & /W EBf7. S8 &
EAR IRV SN o 7 R ST eSO

Hi e HW] =5 7'M (Ellagic Acid : EA) IZ% 7 oY —ZJHPICEFENLE R 72/ —VO—FT, H4 2iEHETo
PUEE RS ME SN T 0D, FLEELT FBIIT T4 RIA Y O—FTH 5D L Y AF ~ (Resistin : Res) D5ilh %
T LHEPGP > TE 2o RIFFETIE. 5 F Tin vivo THE EN TR WVEADKIIE TR IOV TNLAAY —EF NV E
FAWTHE L. S 5ICEHEICBI) 2 Res DI 2 MET L7z [MEE JEE] 6385 Syrian Golden Hamster {Z 4 [5] @ N-nitrosobis
(2-oxopropyl) amine 10 mg/kg 2 T#5-%. 15 HE B ARG & HI2T 7 7 (0.01%, 0.1%) ZRETHEG L7zo Invitro T
id e N IEREHINL (MiaPaCa, PANC1) 2 HI\V T EA, Res Z 21U LIS (WST-1). B E)HE (migration assay) . =14 fE (invasion
assay) IZDWTIENT L. & ¥ /787 BBUZOWTH A Lize [RiR] N AR Y — ORMARE, JirERICB W TRHZEILS
Nhotze BEICBIT B IAMRE, RN 72 0 ORAFIZVTND EA 01% G HETHERIET Lz, /2, &2 E
WA - PanIN1-3- BEAHE" 10T 5 L EA 0.1% B TIRRABICIEFEE ORI A, BROEGIMET Lz, W%
V728G Tld, BEA IS, BEIRE. BEEEZ ARSI L2—F, VI AF VidMoZ bz RE 3. BE6E.
RHEEBICB VW THBLRENRE R L7z, 72, BAIRFMERENY) Y HRILY 37 FEBURHTIZB W T pSTAT3 DFEBULT %
AL, ZOTFHTDH 5 Socs3, Snail, Cyclin D1 DHEBULT b o N7z, (K] EAXEREFHWE L LTHHTH ik

dH Y. TOMRIZIE pSTATI KB OIHI L. Res bIIHNZ AL ) REIIHIR R 2 EVEZ 5N L0, TORHEPEIIOWT
BRI TH %o
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SUBREED SIEUBERRNDERICH(F D CD44 DEE!

O™ =FV 8 RtV LA B2 HI BRI ZE=FY

UL BESE A AR AEAT ERER, YRR TR EREER B E

i)

(15 57] BB REE (AKD 234 U722 B2 S IRMAE o TR A RS A58 L 7235 &, TR (AR ME(L IR HE Al % 2815 L 18 Mk B s
(CKD) ~DH#EBEOMEE L 7 b0 ZNFTHAIZAKI to CKDEFIV T v MIBWT, FEHE OB L 72 RM%E 121X CcD44
ARG EDOT A SO BMALICE S T THRRMICHRIT 5 2 L 2 BRI L7z AWFZE TR Onlke L 72 R o4
eI 5 & & BT, CDA4 DIREAEHF B 2O 0T 52 L2 HE L,

(5] 6 BMHEYESD T v b OB EE 60 43 MEI L FRHEEFA 1. 3 5. 7, 14 R UV 28 HISHIME L SR BALRR =M (S IRAT L 720 3.
TR HICBIT B EHRMEE~ 4 705427 v a VICTHRL. YA 707 LA RUNRAY = A T %475 720
U] 1 H BRI EESE, 3 ~ 7 HICIZEER L 72 I 25780 S, 3 H HOBEE TR AR 2> Tz 1 RU3HIC
DNAE~ — 5 —Td % y-H2AX BRI L. 3 HIRE S 0 KEAZSHAR R W5 11288 b % p21 ICE SISk L R L7z,
7 H LIBEICEALBIH B-galactosidase B PEMIE 2SN L 720 14 H 2 SRHEILAAE U, SUGHELRZ N O RS 3 3mk 2 L <
W/ze CD44133 ~ 28 HIZ ) TR/ ZEMi R ISR L Tz N2 = AT TIE, 7RU28HICI FIVFYTO
ALY Y BALICE D 2 BEFHEORBIKT 2807, $723 ~ 28 HIZHF T, CD44 13 Collal R Fnl% & HHIBINIEE o
PEECD BB THOBHEFEL T0DE I EDRB SN,

[ 22] PR ORkE L 72 RAIES 3B 8 2 S 353E L. DNARBIS S X 2 MRk 2 R T BAL L O° s ha v
FU7HBEREICE D 2 EAVRE S N7z, CD44 X ER 57 & FEBM Ofike L7 R I8 L, My R o %
P L CCKDIRRERK IR A5 FE5 L Twb £ b,

 G-26 | |

7 )UIR— MERBFET LY D A DB RO RIEZRIIFY

ONH EFV. 4 RE2. A BEFY. @R &Y. mg =2

UL (k) AUSEISERTZERE MBI OV — 7, Y AhEEE (BR)  AUSESEBEEIZER Tu T4 T 1OV — T,
Vo ALEE (bk)  BISERRRIZEE ALV —T

[FE & Hi] 7V R — MEREEE(AS) IV S =4 Va3, 4. SHEHOBIETOWTRPICERZ ) T HEEEEORET
HHIVHIT =7 VIFREEORB RS TH ). AS TIXEBH THRIRAEELEE (GBM) ORFEIED LN D, RIFFETI
ASOETFIVT Y ADFBOFEFANEL % FENICHE L, e b Uz (ML FE] IVEas -7 3z / v
7w ML 17 BEORE~ 7 A (CSTBL/6N-Colda3s™Ck, DIF, 7 R—Fr<w R) &, WEHRE U CHBEOE 78K
C57BL/6N <7 A (LN, wild type ¥ 7 A) £361% H\C. WEMMRL O EBREL E/ L7z, BRI 7vrR—bvv 2
wild type D= 7 ZUZHIE L TR T VT I VI L T/, AR T, PAM 48 C GBM D He k23 IS R L
A PR DI DS S 7ze F 7o, SRERARE(L R PAS Yeft T FH A4 P O KRBIDERD SN 7ze BB IS A
IR E 23R A LATRD BNz BIHTGBMASHEE L, ASIZHFBY 72 EHBCIRIL R Crumbs (IURLIRYD) A%3860 7z,
AR FH A NI/ E OB, RISEOWER, RISEWEOMMATED i, GBMMIZE FH A FSA D AT 5D 72
HHNTz, MEADIKKROMILIZ, V)Y Y —2ANICERIER L2 RME L EZ 5N, 2O, wildtype v A L KL
Ty TVR= DI T ATE AT Iy 2HMBOEHEIRD SNz, [ER] 7 VR— F< 7 Z0OBEIZAS OFRB =R &
FPLL TV 7z, AR GBM O PAM et 25K 48 L 72 30407 1% TEJE TGBM 2SR L 22 ER00 1A 24§ A W REM: 5% 2 5 iz,
{ATRMILIE AS IHFBIIN 2R 1R & STV B D%, RRER TR S N8 HMIIBIE AS £ 0 /MBI Z2a T, JRAIE L % 2 bhiz,
ANV A FAGBMICA D AL FIZ. RFYA FOMWEMNEL L TR X ZWHRESE Z b/,
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BERDAMERIIRBERE UTOD y -H2AX DIGARTEEM : FAEAEE M D&E

O2H HIEP. AT =¥V ILE S5, R/"K #—" FI BEEY I ZEFY
VLB S S TSR RERER, Y R TR BRESR B R

[ e H] o2 O - BRESAFERBORBEIRD SN LT, 4 XDNAEE~—% —Th % y-H2AX % I
B LB AWE ORI EREEZ BIEL T b, AFSETIE. BRPAEBLIEE L L Coy-H2AX D4 A% 3
T57:0, 2MOBERNFAYMEEZEBRHRTT v MCEHMEORST28WERLER L. y-H2AXTER O H2AHE %
WREE L 720

[F7:] 6 HEDOMEF344 5 v MIC, BIEHUMERSAWE & L T tris (2,3-dibromopropyl) phosphate (TBPP) % 0, 0.015, 0.03,
0.06%. FEBEZHERFEDAWE & L Td-limonene (LIM) % 0, 300, 600, 1200 mg/kg/day D = T28 HE. TN-ENRE 72
BRI S Lz, B AERM L. BB X OMEINEIE O RME LRI BT 2 y-H2AX TR % . SRk b
IR L 720

[ & #%2] TBPP (0, 0.015, 0.03, 0.06%) ¥ 5-#E 1 B 1) 2 FRANAE LR MR 1,000 3 72 ) @ y-H2AX BP0, g i
ZNEN09£20, 2.0+ 1.6, 4547, 1325710, FEIF/ETIZ0.8+1.0, 11.9+£4.0, 37.5£11.4, 683+ 155 TH
o720 BB TIX0.06% ¥ 5-#E, TR IME Tl 0.03% DL PG5 THREHAINICAE R T - 72 (P<0.01 by Dunnett) , LIM (0,
300, 600, 1,200 mg/kg/day) ¥x5-HETid, HET04+08, 62+2.9, 12.8+3.0, 20.5+ 681, BIEIHINET04+08, 2.8+
2.0, 44£21, 97+ 6.0 TH o720 AEEP<0.01) LB T600 mgkeg UL B3k 51, BEIE/E T 1,200 mg/kg i 5-
FCED SN2 D EOHED S, BRVPAMERGIZX 5 y-HAXEIROBEINZ, #IEHEEOA D 53, WKL H
BHBE%EZRT I EPIODE R ol LFEWEOBFRIIN T 2B AMRYIRBIEEEL LTo. y-H2AX OF R IR
Iz,

G-28* [

$HERAS w b Crl:CD(SD) &l C DR/E s L2NTEIC KL 2 U = V5 EHRa DRI HIERER

OfBE W8, B0 #7. &Il X0 B BB MR AT OB 0 TH B & "
SH 22

V(KR A F V=T 2 v oS AR B 2R

[B] /NEHESE RS, DEBWE V2 RERBRSLEL SNLLAEFD 5. GBI CIRERE ORES SR
T4 5720, BEBEOMMIFUTFMTEEL 2L, K4k, TNETICT v PEFEBREICOWTHER & A
T TOMMGERRLTHEY, HEBEROFH TIEIARAL RERERCRMENRASNDL Z L2 G L TWD (KREEDE 330
B O34 MR RIS TR Y. BMOEELRBREO—DIC&FOIEB X OKGREICE D 5 Renin T 0H 525, T v b
TOWAERD 5 BEAM F TORenin BH % RIEMBIFZWFECTHRL TV 2HRERID L V. 20720, REMBILENTF
BEIZED Ty FEEEICHE) Renin DFBLE ZOBREMHRA L.

[5] crl:cD(SD) T v &, A:f%4, 14, 21 HiEOMEMES 2 EA vz, BEIc oW T, FiEchEwrv <Y VEEk
PiRenin FUfIZ & 2 BB Geta 21TV, WEARR I ITHGT L 7.

(i) 4 O - TERBZEMIC R SRERIR O ADSHE IR /3403 5 R, SRERMRIT 85 ) 0SB Bk o il AMBDIR % & &>
ANIENZ L = BtEfiia s & 7z, RGBS T 2 HEE T oK ERE T, L= VEEMliEd sk o7z,
14 021 Hilh : BB T ORA NI L, BREMIORAD 5 VIZRAOAREN R ELSMEIRAT BT, 4
ERIKD A ICBI D & TR IS L = VM A SNz $72, RE oM AMBIR%Z &t/ i <L = v B
JaasiZod bz, Dbk H1ic, L= UMz, MEE ICAEBI N> SR TE, EH21 HnE TREMED T E
B O R o AHENIR % & G/ IS SR L7z, SNl = VMo S B RORE L & IO EER» S kY
ERIZHEAS - 72,
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LuteolinldmTOR ' J )L & p21 FHIRDHIEIC K D EMFEDL A ZHNHEIT D

OWAR #& Mk B, W HEHi7. o8 &

Al R RERFBE R TERE  SEBR R Bl

[TR] WO 22 Th 2B L. BILA N LA EEELRMREDH L2 00, BEREORVPAEEICIB T L8
LA ML ZADOEEDRIRENT WS, AL, 79K 4 FO—FTH 5 luteolin s, LA L ZOIHENC X Y FFB L O
RV BRFEDS A WIS % 2 & 2 #Hits L C & 7z (Carcinogenesis, 2015 & 2020). AWFZECIE. b MEMEER. BbEmiakk
BLUOBRESAETVE VT, luteolin DWEFEEDANKT T 2B 2 M Lz [HE - R © MEbefiluik 124 12
BT, luteolin# 512 & 2 G MR O & Mz OMH % 38D, TR M= X & G2/M arrest DFFEDFERE S N7z,
FDAH=ZALE LT, p2l SEHITHE L mTOR ¥ 7 F V{1 % 7R 3 phospho(p) - S6 FEIIMHI A G- L Tz, & MBI
BIZBWT, B R B L OKi-67 FtEa & p-S6 BUCH B A MHMBREZ RO 20 WIZX— P~ AR TEMT v M
WEHEMINaRR BC31 B2 T A€ 7V & B IEFEHE ) BBN (N-butyl-N-(4-hydroxybutyl) nitrosamine) #%& 7 v A A €TV
12xF LCy luteolin % {RREFHZ 5 (20, 100 ppm) L7=45F. MEEAME. p-S6 BHBA B X U p21 I ARSI Nz Ty b
BEREFE DA E T VB WTIE, PHRAR L BET 2O R LR b2 luteolin B 512 & ) HRIZIEA L, 4 25LLi,
BT A B & O LS boRME R T #fs T & LT L7z Gpx2 DA E 2 FBUKT % £ 5 T 72 (Oncotarget, 2018) .
Luteolin ® £ G T3 5 luteolin-3’-glucronide D ML 3 5 WV IZ R IX, Ki-67 PR, mTOREM:. ¥ BB
Forepx2 s LB 20 720 (K] Luteolin i, p21 583 L5 mTOR ¥ 7 F Vil 2 4 L CTHINGHE 5 2 W6 L
RS AT A 2P $ 5 Z L AR STz,
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NADPH oxidase BE=E&l apocynin [C& D —AF VEHKS v MNEMIEEMEREINHEIZNE

Ok AR'. M B2 . Ak #2. 5 R B =Y. 5F 82
URBH IR R S BEAPRRER 0 FORBLE, 2 Sl Rl R R B R Je Rt SR e o

[H )] B3R Lo 27 RTFTHY, = a Y 7 I VEEERPAWEE LI aF o4 EEhd, fx
F=aF VDR AREER 2 G352 2HE L2 FORTEIEMH-> TRVWIERGHE v, =3 F VI X DERIK
B LR OMIGENER SN2 L0 SIETHEEZEICEH L. NRYEO G FEE: % NADPH oxidase @ FH#E#l apocynin
(APO) 12 & B IHIRI R % MET L7ze (BB & 3] 6 BsREF344 5 » MI240 ppm =3 F ¥ KT, APO % 0, 250, 750 mg/kg
REFC. 4BBFR G Lz B - S L. WM. byt X OEAE T BMEEIC X 2 bR ki
GEMNT 24T > 720 [ERIERIZBW T, = aF Y HBEHICIERBEERELNEL LA, APOIXRERERICEEIC
NI E P L7z, £ 720 Ki67. TUNEL, 8-OHdGBPEsid v d APOIRBRAEICHBICHHRI S iz, —H T, =
OF X BIE R E IR SN h o 2o BETIZAPOIC L V) Ki67 BRI AZICKT L2 oo, BRI
Z5%° TUNEL. 8-OHdG MERIZIZHBELR 5.2 holze T2, B R B O TUNEL % 8-OHAG Mt 1%, bR B L
AW D T A 5 720 [#iaw] APOIZ= T F V1 X 2 MR 5 2 30 L 22 2 o 7225, BEMEIR IS bRz Tl IG R 3 1
LOT7RN =Y ZOWHN X Y BFAMREREZ W T2 PO E ko720
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ERVETHRMRZRAVWCY 07 7 A7 7 X RSV D R(CHIT 2EBISE DREFHE
Z{bICRY D1RET
O =z, 2| M2 BE M EE 0N w5 B

HEfbetkalastt YR 2 7eiT

(5] 27074 27 7 3 F(CP) 3T > IS L UMM R 2 F% T2 2 LM 6N THB ). HEJMEARIC X 2%
PRI L 72 5 13 2 R E S B0 — 07Ty GERRIE T-BAMEE (SEM) 12 X 1) BT RSB\ IRAT L 7 i 134
e AIFFETIE, 7 AIZCYP % HBIERENES L. BEBEAN OB & ORRY 2 24t % SEM B X UL 3Me % il v il
L7 BB & FiE] ICR~ 7 A2 CP % 200 mg/kg D R CTHBIBEENTE S L. #5812, 24w L 2R BEIC, 25% 7
WE—=NVTVTe FH LT T Ve BIICEAR. BEREZIREL., ¥ SEMEEAR L X OHE Rl A & /E
U720 [H5R] SEMIC X 2T o5 R, 120R H Tl BEbEFRE LEIQA#P IS Dbz THEE L, #ELRREOMIBIZ AR D%
REB LTz STNSFEERATIZBRERIZMMZE L Twize 512, B LKA L 723000 Tl IEstHNE oM
fa kit B & OVSAEMIL & b 2 /NI AR SN 7ze 248 H Tld. LR OJEEIAICB VT, BAFE L7 Lzl
FRZE DB & HERIZ T 2 > THIJH S 2 FHAEGABILE S fze 2B H TIE, BEE O KB4 IEH O g R iR IC
BbOhThEh, BREEITFETH oo —H T KEIQBGHA Tl MM A & Bbh 2 Ml a2 0 282 &
R R L 2L HA L., 7L —% —IRZE L Tz HERBEADOHLED S 2O, MLk e 221 ik
FEOFAEGETH DI EHH L. [Ha] SEMZHWZITIC X 0. CYP BB 22w CIRHEIPAAD 3 KT
WREZBRBETHIENTE, SOHICHERMBEAOBIER EMAGDLESL I LT, WIHEDOREISBHETE TOBROFE
M MEHC O THTh - 720
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Investigation of distinguish the seminiferous tubules of stage seven-twelve on paraffin-
blocked specimens in C57BL/6 mice testes

O Xiaoyu Xiu, Rongrong Tan, Huaisen Zhu, Yanan Su, Henglei Lu

Centre for Drug Safety Evaluation and Research (CDSER), Shanghai Institute of Materia Medica (SIMM), Chinese Academy of Sciences (CAS)

[Objective] To distinguish the seminiferous tubules of stage seven to twelve in mice. [Methods] Five 10 weeks old male C57BL/6
mice were killed by cervical dislocation. Testes were collected and fixed in modified Davidson’s fixative, replaced the fixative with
10% neutral buffered formalin after 24 hours. Then dehydrated, paraftin embedded, sectioned and stained with Gamma-H2AX (GH)
immunohistochemical staining. [Results] The distribution characteristics of GH were different in the spermatocytes: in leptotene, it
distributed as spots to cover the whole nucleus; in zygotene, it concentrated in the chromatin; in pachytene, it distributed as single
spots on the periphery of nucleus; in diplotene, it appeared as single spots within the nucleus. Tubules containing more preleptotene
spermatocytes with smaller staining area of GH are at seventh stages, containing more preleptotene spermatocytes with larger staining
area of GH are at eighth stages; Tubules containing more leptotene spermatocytes with the largest staining area of GH are at ninth
stages, containing more leptotene spermatocytes with smaller staining area of GH are at tenth stage; Tubules containing more zygotene
spermatocytes with larger staining area of GH are at eleventh stages, tubules containing more zygotene spermatocytes with smaller
staining area of GH belong to twelveth stage. [Conclusion] Immunohistochemical staining with GH can distinguish the seminiferous

tubules of stage seven to twelve.
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RFEUILESDS v MM SNICIRRRZE DRIER B IIRET

ORHE BM". 8% =BV 4% "2 88 AFF?. WK B2, kH BEFY

VI —H4 (Bk) ru— Ve, Y ) IRy b SRR wetk - k= b

[HEY] PUEMELS RO F3 UV ey VEEEE, I 2N E T2 EHEME L LTHEINTWE, TOYRY =LA
BWHITHLFFIMIE, FFVLVEY VHEBEEHEETO 7 7 A VHBRE B 2D, FEER L OCBRMICHRE S Twb,
AWFZETIZ, T v MIBUTF S FFIIVIC X B IVHINZ O BRI 2 BaT L 720

[5#:] Crl:cD (SD) 5 v b (X X, 7:H#H) 12, 5 mgkg® FF IV E%3E 7THMZ 194 7 V721328 HE oK Z Pk
AT2H A4 7 V(%5 H :Days 1, 4, 7, 36, 39, 42) RN 5 - L72#%, Days 11, 18, 25, 32, 46, 5328 L, MEMEA:
JlER OFRIBIZ K OYRH O CD31 (MEWNE~—75 =), o-SMA (MBI~ —%»—), LYVE-1 () ¥ /3%~ —75—) D%
LR et & FE N L 72

[ - Z2] 194 7 V%550 Days 11, 1838 X U2 4 7 V%54 D Days 46, 53 FHMEEDIIEIC B VT, FrEk Rk OIHE
KT D H AR L ER O B AR O 7 I B 72 858/ 25 Pk & I X B AR O FRNRILIE 2 i & 5 5, R0 MYk 3E R ZE
PEATRRD BTz AIFENE, MAEHARERNC L 22 FBL, MAH4 & ORI RIE S 7z, RIEHTRG A OREE,
HRBE O AR TCD31 F 7213 a-SMA B AL 2SI S 7225, LYVE-1 B HRILIZIZ & A SO S N h o7z FFE VIV,
MEFEDEATY) Y VED D CEEBALRENICA D AR, RS 2 & THRERET % (EPRFIE). T v b
DEERDIEFBAE RIS S, FF I VEKGF v MIBUT 5 EAROZALICIZEPRAYE A& 5 T REVEDE 2 Hh 7z,
AREFFEIZ LD, FE Y VOIRRBEIIOWTOFZRMAIRE SNz,

|

DMBAFERIEETIVICHIT 5= — FEEDHIHIZNR

ORTF BV, & E&E?. B #HFY MR BFY R ]9 %2 m2Y

DRI S RO MR b BRRIRASEE, 2 W FRIRY:  RAEEEE, Y BWEERRY: kA v s —,
VRN KFRY EPRBERE EALER RN O B\ B AR

5 % OV H 9] 3% % 12 N-methyl-N-nitrosourea (MUN) #E56FL#E € 7V T I — FEE(MA, 20:3 n-9) 25FLHE D F84E 0 B & % Bl 9
H5ZrEINT TIPS DI L7z 4L 7,12-dimethylbenz[a]anthracene (DMBA) iFFFLFEE 7 IVIIHT 5 I — FIEOHUE
BRI OWTHE L7z [E] SD T v Mi22.4% R 1M 4.8%MA & % 6 BiGHE 7 S B &, 7:HEME 2 DMBA % B
Pe b Uy 19 BRI AR U7z MRl (S ERIN, RS ds 2 5 Ly JES 0 9 BIALARR = o e A, MRSt B & OVl R B sk 12
B9 % SRR RS, I 38 X OVIENESS FLIBGHLRR D BR IR 0 74T % WA T L 720 APHREE S U CHRBER () —7h10%
GA) R SRR RE Lo [ H) IMiE o N-6/N-3 i3 MA BEREDSIERE AR IS L CTAH I T LT ze RS
AEAERE - FOE MIKSE. AINABAGAE. JEIEESFLIGHLKE T 0 N-6/N-3 HIZ LR Al & MA EEEDOBIZEIEA LN Do 720 [#
] DMBA #FFFME A V- EBR T, B0 MNUBREANE T T VEBRORERE B2 0 WS 2 A %A 2 R S 2
Molzo MAIZZ =4y MIIWVRZ SR ZRIET LI LM E SN TV 5, DMBA RRINEHIRERAWETH Y,
MNU & 3HRFEAR R D 2 L DS BOEROTREICO R 7200 LN v, FISHT 25 MA ORI T 5 Hi51313
EAERL, MOIBEETFT VIS T EMAEDRRECICZED A H = XL OMENRLINDS,
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F M UF U IMEEAVES Y FEBESTIVICSIT 2REIIHRIR

OmM E&D. W2R B2, B HFY. 6 A AT B9 4 9. R LS @A BB
B2 2o

VRFEAY JAEE SRR, D RMIGTRY SRR SRR, O Wh VR DI,
O RIS RRER RS, © BBUCY  BoRil JFIEFF BRRRRIE S,

ORI TRFAER GRS SR

[FRBLOHB] F v+ THE(COS) EHBLIER I . BREFH O AN L THFEAERH 2> 2 Lot sh
TWwb, LHL, FLEISHT 5 COSDREIIM SN o TV, ZD0, AZETIEIMNUZRIES v P EF L E
F T COS DI 2 BGE L 720 [J78:] 6 BEOMESD 5 » M2 COSAKZ 438 (2% % 2.5 M. 1% % 1.5HR) fikk
G5 L. 2o®%iZ2»AKEKRE HHHOK S E72, EBRFGE 1AM ORLTMNU S L < IEAB &K % Him N
5L, 2011 BB 21T 720 FUBRICTEAE U2 & BURIRSLI 2 55 L. SRBREA 30 2 17 > 720 [ 3)] 62k
Bt EEEAFTE BICCOSICL2ARBBIMR LN, Lo L, EBETFOPCNAREMIEE. 7R M= RCEEL
EWIZRON o7 ] SR LY. COSITABIHIEHAAT A LWL P LR o0 ZFOAHZA A
E LT, MNUEBEEIZ L 2FEREBREDA =2 — 3 YINZCOSHEM T 5 Z L2 & 0 FUEDFA PG S iz & sz
I,
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N AEEFRERBRA IV 1 FORFE

SH BXV.EB ZH2.pE ERY

VENLSARRGE v 8 — BRI ASAETOVBISEEEM. P HARMEEAE GRS R BRI EITIE
VENLA AT Y 5 — T B BRI

TRl AT 4 Fid LM oS 2R L, iz e bR, SR s h, e oiss. Jfkd SR hE
THbLILPHESNTVL, TORHO—2 & L TIEFMAKH RO LM sE 2T T8h AU LR T & 5 sz
L. ALEWE O —BHEREBAEOMIIISHEEE Z 2 b b, SHFkL L. w7 AEHEMBERA VT 2 4 K%
BRL, ZOEMEMAT L7z, MR & 58] BALB-TpS3 AT T/ v 7 7 M~ 2032l ., BELERIC< b
YA NVEIZ TR L2 HUIRIC7,12- VXA F ARV X[a] 7Y b5 Y (DMBA), 2-7 3/ -1-AFNV-6-Tz=NVf 3IFY
[4,5-b] ¥V ¥ ¥ (PhIP) F 7213 BEIC T3 MEALE L2212 X — v AR T IS, 8EM BRI FHMZRL L. [FE]
BIEREEOA VT 7 4 Fid, v~ MU F NV EE BT TIERA L. ARSI BHIIRERE B L Tz, BERED—
ORI IZHE MRS &, REMBEFICCERT 7 7 F VoM LML Th 5 2 L ANER S 7z, DMBA
BB L2 VA 7 A FIdsm U CERB 2B L, AR A, R LR ADOR# %R L Tz, PhIPMLEREIC
BOWTIRBEA BRI WS 2503 5N, ARSI IE—3 D A OIER D 5 WV IZEEEEL DA S DA
THho720 ] BALB/c-Trp53 AT T/ v 7 7 b= ZIEFIBMBRE RO F V7 7 4 Fid R & 5 Rz 4
It35ZL%ERL7. £72DMBAIXZ D invitro BT & ) FEAANEZ IR L7225, PhIP I O DR REASAMIIR & o 72,
CDOFERIIFA DE B OARFETRELZEZRY Y A2 HVERORGEBOKREED L, FVA /A4 FidbFEwE
DEPAERBETVE LTI TH S EEZ BN,
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SD S v NNEEFICHIT D EFRHIEZIRERE B (Aberrant craniopharyngeal structures) M
R RUAFE

Omi E. 0O I EH 86 K .0 #wF

(BR) RV H—F X ¥y — FHHH

[T5)] THEAIEETEICHET MM TEMAE, FEELRICHET B TEER I DR Y , RFTEE SRR
HFMWEE ERZ (5 M7 58) OBERTHLZEPHONTWE, FKAIESDT v FOBERT— 7 FHOTRREDBI T & D%
EHEBIOCZFOMBEEON -2 a Y 2FE L.

[BHELE HE] BV ) H—F X ¥ 7 — 2B W TRBEHEEHE I W 572 Crl:CD (SD) § v b OO BB 2 x5 & L7z,
FEAHITM A SRR, HERRAZ 10ER o7 — & 2 L 72,

(i - #£22] Btk SIS AR O F A BB 2 DUTFICRE T © 10088 LT, 0.9% (6/672 males; 6/637 females) 5 1125 203
. 0.8% (3/698 males; 9/752 females) ; 21 75 30 Hih. 1.0% (3/192 males; 2/219 females) ; 3175 41 Hih. 0% (0/46 males;
0/35 females) ; 90 FAKELL I\ 0.8% (4/443 males; 3/441 females) o FEAEBEITVTNOHM T 1% LT TH D W5 5 7B,
MEMERSIZRRD BN o T2e B BARMRBRENY NI BHZ NI AR O BB, TSR RO b ah o7z, MR
BTERAZBEB L OHHEOR, DL RBENTORENL L, FOFREIFZERE LS Tz, HIEMWEE ML E IR
o UBRGE B 3 B ORI 2 45 & L7z FBE Cldd 245, BRE A3 HM0E. e ERCIR o 85 72 il
BaAT M. M IR g 0530 & 7z,

i RE] 25 IS B 2 A ICERITE C ERMEWETH 5 2 L MRS N7z AR R BT BN O 54 20,
R 2 RS 5 ECIEWICER MR EER D,
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BT/ NFORRIECEMEICEET D3R in vitro FHESR DS

ORF @AV EL 272 FRY. K FK?. R HHH?. FLEH ETF. EE BV EH EFE".
EH/E TR 4T K1Y

VR R SE b SR YRR R AR, Y RUSERY SRR R R

DR GUSEERER b R R EEEK

B - Bl 77 <=7 ) 7T VORRNZHICLELR ) A 7 GBI 472 > TEEIW A0 SRIFEHIOBLSE A 5. B 5
FOMBELERINS, KR, &8 7 N TOREEEHEEICET 2H B in viro FHIIR AWML T2 L2 HME L7
(8L - TR HiETH B F v £ == AN LAY — ORTHERARMES AL CHL/IU 2 W 72/ MEGABR T, Fe,0, (BMS-10) 5
X U'Fe,0,-COOH (BMSC-5) D2 HH D~ 7 4 4 I+ F /7 FiF-(10-200 ug/ml) & T\ S9 mix FEAFAET 24 BEFIALIE & . S9
mix fFFED 5 WVIEIEAFETE T 3MFHILE CO/MEO MBI ZEHM L7z, —H. IE% e MEEHKT 95 %1 F NKEK & i
7RI S T H % mitomycin C (MMC) % vy, 24 - 72 REHIES 1 O/MEFF RIS O W T L7z (3] S9 mix
JELEAE T 24 BERIALE L 72 CHL/AIUICBWTIE, W~ 7 4 7 4 M, 28T o /MG B DS MR IR & %5 CTh -
720 SO mix FEAEAET F 72 3AFFEF 3B ALE L 72 CHLAU IS B W Tid, BB & ICHi~ 7 & 7 4 b 31289 mi x f77E
TOHPEGEET LV AIEHBEENE 57205, 737 4 MESICX BB S 9 Th A - 72 NHEKIZBWTIL,
24 WG AR 72 L 2 MRS L A % BB EM T E 22 o 7225, MMC % 3HRE F 7213 6 eI & L. BF 72 e o8
BafT) LX) MEMBIEEEDSE RIS L7z, (] BMS-108 X O'BMSC-5 1. CHLAUIZ & 2 /MERRERF 2T\
Gt AR SR F I DBENE TH o 720 NHEK & F 72/ MERBHNE Tld, 72 REHIBF A CHMRE & HI L, RRERIRHMIC
B9 2 88 in vitro SR D BHFE DR DD 0D 72,
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In vivo screening of subcutaneous tolerability for the development of novel excipients

O Yuichi Takai, Stephanie Powlin, Yasuyuki Awasaki, Toshiaki Yamauchi, Tomoya Sano, Haruyuki Takahashi,
Hackam Ranneh, Yuta Arai

Takeda Pharmaceutical Company Limited

For the development of safe subcutaneous (SC) formulations, it is essential to optimize compositions of active pharmaceutical ingredient
(API) and excipients to minimize the risk of local irritation, because clinical adverse injection site reactions could be a critical issue for
subjects and patients. For the SC route, there are a limited number of excipients registered in the FDA Inactive Ingredient Database.
Depending on the physicochemical properties of API, additional excipients may be needed to improve API stability and solubility.
However, sometimes these excipients have not been used for injectable drugs. Thus, due to lack of safety data for such excipients for SC
dosing, we need to evaluate local irritation of novel excipients as early as possible during formulation development. In this presentation,
we would like to show our rat SC local tolerability study design and data from several novel excipients. Candidate novel excipients
such as various surfactants, polymers and lipids were injected subcutaneously at 1 mL/animal. The injection sites were observed for
2 days and macroscopic and microscopic examinations were conducted. Local tolerability was evaluated by the severity, incidence
and pathophysiology of each finding. For example, necrosis and inflammation, indicative of tissue injury, were considered irritative.
Careful monitoring of local tolerability of novel excipients at the early optimization phase is important for the safe development of SC

formulations.
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FTIWAVFZITRE0.5% DIEEN IV ARBRUOREIA NI v 02arF I\ O~D
RECHTRE—AT 04 RAABIEDHEE—
Ot (FUIN BT S8R o8l T M=, BH S8 IH %2

AAR7E 2 kAt

TRl TNV T Y F T 0.5% M RMOMHY — X A - FF—EHEHTH Y, HAENIIBWT, KALCBIFSLT b
Y — MRz %5 (AD) DREE L U THEBHEIRE SN TNETADEBEOTLTH o AT 04 FIHHBEOLA
R X 2 )8R bS04 A ORITE R, ¥ tight junction (TI) ~NOFEIZ X B E /N THREOEE L v I et
LB EDDH o720 HLVADREBREIZIE, IhoRENEOBEOUEDHFEESN S, [BWRUME - Fik] ARGHT
X, FAITTFZTHRE0.5% 0K IEELE R ORE TINORE 25 BT, K% IEHRICR~ Y ZADOHSKE
WC—H—Mm, 14HBREEAL, BAENE, HAREORBHMREWRER CEAEEO TIFK 7 >~ 7327 2 Claudin-1 %
V-4 OREMBCFFT 21T 5720 /2, MBI HRE LT, BRTHEHSATWS, BE2MEORENLZAT L F
SRAH(TCS), L F=vua yHRBEL R 7 IVEERELT X 7 IVIKE 0.3% (medium), N¥ A ¥V VHERBELT 2 57 IVIKE 0.12%
(strong) L U°Y 7 V7L K F— MRE 0.05% (very strong) BATHE % #%1) 720 [H#R] & To TCSBARICB W THME 0L
HRRD O, ARSI R ML, TRPRZEM K O TR 0 ZHi, WA, SRRk I IC 3R Claudin-1 KON -4
ORI TFLRD bNie —HT, TVITTFTHRES%EMBETIE, HNE, HAKEOWRMMESMAE RO
Claudins DFE I DOFEIIRO SN h o7z Uk, ABEHIBWT, TNVIT T FZ2THKEF0.5%1, TCSs DEEN
T ORETH BEFEFEAREKELTI Y VX YO B 2 FH5E T, ADORMGEIZB VT, BfEMH I TW5 TCSs
LD LV EREHOEIBEETD S Z LATRB I NI,
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rasH2 f{EZFEDAE T IVDOEBRM/IRIEICHIT S PD-1 MU IC CD8 2151 & LI HiRaigE
HTHIRROZEHCEAT DR

O 5HRfE. Sl #®AL R 8BX 1% B AR =FH

MR\ &4t DIMS BE B2 5L

[T 5 R OV H )] BN S HUESAE R 0 B 2 WIHafs S0 THIEAS, JESICRET 5 2 L TR T ¥ F7 v~ O 2 THI
Ha & e S, HIBERIE LICPD-1 OBB AR T LA MBI N TV 5L, 2BBLERDA L rasH2 ¥ 7 A Z A G DE72E
T Tl HEATE & RO ESBUNRES T CHIEE A5 B TR SN 5. RIFFETIEYE TNV OMEE BV TR
F v 7B ALY MUEAOEBERICES T2 S KT L MNEENE TR OZREIZ OV T, PD-13E N2 CD8 % #H1E
ELTHET L7z [78:] TgrasH2< w7 A4 =Y 2— % — & LCENU Z HEEENKS- L, YuE—%—¢ LTBHT%5
B (A D), &IOS Lo EREGHSE, 78, =2 FRA4 Y F O BTHKRL, MogiEsr —EDMETY Y L,
WAGRATIC & 0 B ER 2 B Lze T2 FRA ¥ N TOREE A S MEWHE 215 L7z, CD8. PD-1122WVTH
PERLRAL A IO IRHT & FEht U720 (RS R] M S0k TR 2 7R 3~ CDS B MM I, F2 SRS o0 3B Ak L4 75 L TS S /o
— i CPD-1 Bt ML, BESS00% & BRSNS B 213 b Blg S N7z, BN TR S 72 PD-1 BpEMileix. CD8 Tl
BEZRT S ONE Doz, LLEORRIEE —EENOSERICB W T—HIZEB L TWw S LIRS oo 7o [Hiam] il
JEEE N TPD-1 Btk & 7 o> T2 b Did. CDSEMED b DA% H2 - 7272 PD-1 Btk % /R 3 CD8 LA D S L T & 4 W
HSEEI NIz RETNVEHVS Z EIZE ), EEBUNRIRIZ BT 2 /e &0 T O 288) & PD-1 5630 B 5-3E NI
JE 95 0055 % OV FIRSE A OB B TH 2 W REMEAVRIE S vz,
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X— RSy MzRWCERBIEEBRICHI DEIEA U ADEE)

W

OFE @mF. 2L K& BH K6, IH K&F SH AR 8K 22

PR &4 DIMS R 2 F 2 i

(B ] A ERERSOREWEM L LT, REREEHY Z V72 E BRI S o /N TR 2SR E
MBI L. 7y MEIREITE +EF LR EABVANOBMATETH LS00, REAET v b HWHK
I AL RBELTHED SN TV ARV, RIFETIZ. T v b2 W72 E BRI B 2 N RO ELICE T 5 7
—ZWEDO—BE LT, HeLaflliiz X — F 5 v MIBHM L 72O, BILA L Z2OEEIZOW TR L7z, [D5:] 81t
1 F344/Ncl-mu/mu R HEVE S v N (785, 6L & w7z MBBHTEE L L CHeLafil (1 X107 cells/animal) 2~ Y 4
WIEGAET (028) UIFAT (038 THEME TICBAM L., B e U CILER (011) 23072 Bk, ik TIE
I8 ORFE 2 REREIGICISE L7z B 17 BRRAICH B Z ATV, MEFENRAEZ IR L. BIEA L ADIREE L LTl
Diacron-Reactive Oxygen Metabolites (d-ROM) % Il & L7z TEH & M7 MERIC DWW Tl HE B0 & 2 BRI R A I
OHLE b Ki-67 HUARIC & 2 MR AL A 2 2 L7zo (RS RIMITAAERE ik, 55 7 M ULRE TR IER 25380 7,
M AR i, M RAREE C© M BR A R %2 - Ly 28 ClRIFH RO A E 25D 20 5Nz d-ROMIC
DWTIE, 2BETEMEMENZRL, BB CTHEZEHEEZR Lz, 5B OERMSRIEAEEOERERETH Y. i b
Ki-67THURICBE T o 720 FMERERIZOWT. < M) FIVOF I X 53213380 SN d o 720 [REaR] ARG T Tld,
HeLaMiBBATIEIC BV CTHILA P LAY — 7 — LA MEBRBICOWTEE RO LN b, X—=FF v MIBITS
BALA DL AOZER L EEEM L OBEATRE S Nz,
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HEES v hO2SEEIEERICOIT DB Y —H—U VEEE X b2 H3 (PHH3) D%
{LFHREIC K DEREDIRE
OB% K& Tf M= A% AN 0N BT B0 £ S EET. S8 PE =) B8 IH #2

HAZZE skttt BEREen M) bh—Ft s —

[HFHREHEM LA NV EAD—DOTHHLA MY HID®Y) Y 10F 7213280 Y bz 7 u~F VEE L BE L, MlE
oG BN~ MBKRTEITOMTAEL S, FIPHH3PMAIZZ NS Y UMb X b Vv H3ZB#T 5720, 4, b ok
ZWICBWT, BEEOMBBRERLTRICICHEHATH L LIEHESNTWD, S0 BrdU 85 L2l v b O IE#EEFIC
B1F %5 PHH3, PCNA, Ki-67 KU BrdU ®RIEMAILFN (THC) a2 EfE L, ThETho~—h—oRafERIcon Tl
MG UZze BB E 5] 108 OMEN: Crl:CD (SD) F » M IZBrdU % 100 mg/kg EFEPFR5- L, %5 1 BRI 128 L& 5
FEIEEE 2 BRI L 7o FRER L 72380888 12D W T, HE¥+f L O PHH3, PCNA, Ki-67 Jt O°BrdU ® THC 3t % 52t L 720 [KEH]
BERETEPEATE VLR (B bams, SRk, OPfE, B - TEEES) 2BV T, ZHlfaEii~ — 7 — oSS R0 5
N7z BEtEMIIEEIE PCNA K UNKi-67 2SHAEEIC% , BrdU, PHH3 DIEIZA %75 - 725 PCNA, Ki-67 XU BrdU (& ML
AEOFNBIZ D Bt R 5720 SN 7Dk L, PHH3IZA RS ZURITITIZ—F L CTHhtk&amido sz, [#Em] PHH3 I3 flo
Miladgi~— A7 — L ER2 D, MEIOMALICHRRIICBEERATFED SNz, HEJREARTIE M BRI ~& o 5245135
BRI TE B, BilZMB+25Z L3 L v, PHH3 CEMBATOMIEEZMRIET 2 Z L5 TE B0, HADHIER
SEOBRIG OBV THEAEA, PCNA, Ki-67 LUBrdUL ) bHEMTH D Z EWRBENTZ, KETIRS v b
DHMIFEEN BT 5 PHH3 OGAFFER IOV TOIMET L2 FETH %,

 G-44* [

4ElEZR CIKF I S i EEMRDRIERREEI4HH & cancer organoid ICK D ETILIE

Ollls FHED Il BEA?. B HFD. B EZ2, taK =R

Ve LR BREAEE. 2 AR AISERE ST

(B ] B2 O3k BRI AFI S B CL B 2 589 AR B L B R ORI RG2S 0 2 & & THRNCWE S
LY E N3 %o % T TPatient derived xenograft 7V & D LA MEZ HET 5 b MRS AMIark (PLR123 %) %
T, 2% 54 5%50Bi COWRMBREFENHEZ BT Lz T2, TOMEL FBT 5729 cancer organoid 2% W TET
Mbx A7z (MRS J7i] PLRI23MRZ . SIEAE <Y T AO BB TICBAL L (RPTBME T V), BHEMVOEE &
&I - IFIR O 3 2 B ARA IR L7z E 720 SRIEARL~ Y AORHIRE D PLRI2ZMZHEAL (vAEEET
W)y Jili - JFIB D A A5 B & o PRRLIR A B0 S FAT L 720 RIS, ORI RO 0 7 & A3 5 70 B B A8 5 fF M 1281 5 PLR123
#k cancer organoid DFF % AT L 720 [ H] FIFTBALE 7V TlE, BRI OB M 5 LIEN % 7R 3T CRERL & 17z BB
B E 2 SRR SN, FRIEBRETORRORENA LN, —F, MEBRCIIHBE LR EEREL A ST
KL B EFE L R BRI A SNz ivEBFTETVIZBWTH IS, FiE bt 2R3 mE, icidkat
A B HE AR S 7z Cancer organoid A Tld, BERRTDZ L S BRFESE R LR RSN CHBF 2 E &L A
F % organoid A%, BLRW T % B EIE RSN TR ML LRI EM T % organoid 25 E N ENIER S 2. [R5 [F
—OPAMREERIEE LT, EEBEOBNREDENI L ) ZORABRESKIIRL D, 2 OFHEL cancer organoid R D
FEEMFIZL D ETVLTE S Z EATRSI NI,



— R The 37th Annual Meeting of the Japanese Society of Toxicologic Pathology

 G-45 | |

2-70E70/VD5 Y MeRAWIRAREEIC K DD ARMEEER
— BB DRI E—
OffRe M. (LT FEAES. BIE 20 fH o 8K M

() BB M HANA A+ T v e A Bi%EL v ¥ —

[¥5] 2- 707080 (2-BP) i3, 70 Y REBOEHIE LTHHSND, BRISHEE QIR LB 2 B 5
PR 7WETH D, CO2-BPOVAFEMERET HHNTT v bWz 104 BB ABERBR AT/ 25, &
WRAERTE I ST R2EHORENHD SN2 LS, ZOMEEOBEAWIFHE IOV TIET 5.

[BHEL - J58:] F344 5 > b (638G, MEME. %5008 /B) 12K L. 2-BP % 0. 67. 2003 X 07600 ppm DHEFEET, 6WEHE,H. 5
H_ /B0 104 B R 4 B W AMESE % 17, REAEERE % 175 72,

(K55 3 & ©) 2-BP O 104 BB ABETE DK, HETIZY V7 VPR R 2 8 S 22 OIS 5% < A S, HRISAE O 2o /N -
KGO, ) XEOEEY Y 8ED D 5Nz METIZFLRORE LHMEREDZ b bz,

T UNOVIRIES . £ K ANEM THBEMIE 2 R LSRRI KD o 72 RIEAMHES TR, B IRIRIRAE, FECHfaE
I FAUBORIIRNE, P bR SLEENE A% RE0 S, TNENDBAITT S £ 9 I3 SN 7ze MEDFUBR TIIIGAE A s i
AR E AR EERE IR S, FUBR OB L. BRIV S WIRETHMIE SE L 22 b 00% <, EEIZRMEIS
oo M - KIoOREIL, MilMoRUEN S, BREEOWMEZRT O LD LN,

2-BP O AR TR Tl H WISA R T4 LB (I IEE AR v, ER DS IRIR RV H B % & DR % 53 2 B2 % (iR
BDHNDEE W) DD - 2.

(KRBT A T OB A &L L CHEM L 72 GLPREL T, IR T REFZMIIE )
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2-7OFTOINVDS v heALWcHhARMEHERDEREFE

OB &8, UF KRB gRE g, #H . B s

(k) BB R HARNA AT v e A Bf5EL v ¥ —

[F5] 2- 707080 (2-BP) 13, BTHELESETT7 v bRFEBEOBEAN E LTHEH SN, v M TIAREIL BT
BB LB TIESPRDOONTWD, —F, BIWERTILEMRRLEHBRNOB L EEIRINTVED, BV A
PR L CIRARDA SN TW v, 4l v M EHAWAZBRABEICK S 2-BPOREPAEIICOWTHET 5,

(B%E - 7718 MEMER SO DT,/ B (6 i) D F344 7 v M2, 2-BP % 0. 67. 200, 600 ppmT. 6 H. 5H HD24EM 4
B A#EE, TGA51 IZHE VIR BRI iR A 2 FE0E L 72,

(RS - T L] MEMEL 600 ppm BI85 F TICA&TYEER T L., ZOFREDVIEREILETH > 720 HETIEY VNV
ER R R AR SR O NES. M CIIARIES ASE b o Foe DUFICHR Z R T,

HETOBM, ¥ ¥ SVIRIESS B2 R B A I 2 (R N IS, e R ss) . B (Al P LR 2LSE 58 « /NBs (B 55)
KN (BfE M)« ORI QUERIRIRAE ) Bz T ALk GRGHERESS) . V) < GBI » 2 Vi) 45

MEC oM, FUBR CRAERRIE, BREsS) . M (LGL FIRs) . i O b Bz FLUANE 8 45) 45,

PEX D, 2-BPEYWAREIC L ) LEEHITRA RIERESBEL T v MAOHL PRV AMEITR SNz (B9 Z iR
https://anzeninfo.mhlw.go.jp/user/anzen/kag/carcino_report.htm, FIZEAHR 7% L) o
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INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for
Lesions—An update 2021

O Shim-mo Hayashi", CM Keenan?, A Bradley®, DG Goodman®), Takanori Harada®, R Herbert®, Hijiri Iwata”,
M Jacobsen®, R Kellner®), B Mahler®), E Meseck'®, T Nolte'", S Rittinghausen®, J Vahle'?, Katsuhiko Yoshizawa'®)

DNational Institute of Health Sciences, ?CM Keenan ToxPath Consulting, ¥Charles River, ¥Independent Consultant,
9The Institute of Environmental Toxicology, NIEHS, ?Laboratory of Toxicologic Pathology, LunaPath LLC., ¥Astra Zeneca,
YFraunhofer ITEM, '"Novartis, !"Boehringer Ingelheim, ?Eli Lilly, '*Mukogawa Women’s University

The INHAND Proposal (International Harmonization of Nomenclature and Diagnostic Criteria for Lesions in Rats and Mice) has been
operational since 2005. A Global Editorial Steering Committee (GESC) helps coordinate overall objectives of the project. Development
of harmonized terminology for each rodent organ system or non-rodent species is the responsibility of the Organ Working Groups
(OWG) or Non-rodent Working Groups (NRWGQG) respectively, drawing upon experts from North America, Europe and Japan.Great
progress has been made with 15 rodent organ systems published: Respiratory, Hepatobiliary, Urinary, Central/Peripheral Nervous
Systems, Male Reproductive and Mammary, Zymbals, Clitoral and Preputial Glands and Hematolymphoid System in Toxicologic
Pathology and the Integument and Soft Tissue, Female Reproductive System, Digestive System, Cardiovascular System, Skeletal
System, Special Senses and Endocrine System in the Journal of Toxicologic Pathology as supplements and on a web site www.goReni.
org. Recommendations of the Apoptosis/Necrosis Working Group have been published. There are 5 non-rodent working groups non-
human primate, dog, minipig, rabbit and fish with manuscripts in press. A new group has been formed to address terminology in non-

rodent ocular toxicity studies.

 G-48 | [

SEND D¥iBEHIFI A

ORE HE'2Y, 7—= UK BH 29 )0\FF FE9 8 589

DIEFIRS: EHE, Y PDSAAV O Y — - F—F Y AFARX - Y3IFy N, ¥ O —NVSENDT T4 7 ¥ A,
DOV F S AR ZET, S [ 7 £ PR L i AR 2

Standard for Exchange of Nonclinical Data (SEND) {3 K [E FDA 23Fi#f L 72 R R iER 7 — & OB TL L E#E LD 7= D
#il"¢& %o Clinical Data Interchange Standards Consortium (CDISC) & Implementation Guide % /EB L. Pharmaceutical Users
Software Exchange (PhUSE) & SEND O FiE &2 W7E L T\ 5, HIZ, JWELAFEIC D\ Tid International Harmonization of
Nomenclature and Diagnostic Criteria INHAND) 2SCDISCIZI I LTV 5, TS OB X I3FHEL DR IEA % HiZ2 5 L Th
FLWve LAL, &G5O SEND DEREEICE WV TIEIMRA T REFEP L Vv, FIZITREX - —HDH 5
X CRO M THRZ B 4EAR QCHEDE N, WEDHLVIRITEREDIISOETHDL, ZOMELERT 5720, CROBTD
SEND 7 — % JL[fER & 2 &2 ¥ 5 E 70 & L CT20184: 8 112 Global SEND Alliance (G-SEND) ASi% iz S h7zo AFEHR
2BV TiE, 2o & 7 5 CRO H T ORI SEND 7 — & L [AfE D )5 & G-SEND OB 2 #E L #5350 HIZ,
BUAE X — 71 =12 & 5 TO SEND DEBEHFI IOV TOEBIZ R LEE L2,
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TRIEMREAT RO SENDEERICHITD/\VOI X FOREEEXHRICDONT

Offt ZEV 4 B ) H—2 5F B2 BT KO B5E 29 THE FEO

V(B ey s —. D (RR) 4 F U —F, VHRURERE, YOV F S AHEIRI RN, O B B,
OpPDSNAVIAY— - F—F I AFAX - )IFY R

KEIFDA 2 & % SENDIG 3.1 O ANASBAMA S 1, S BAMLERAT /.o SENDARIE, JESFPERT A0 2 T IEREEG L 5 ) o F ot
Hb & ) Fr 7z I BT A E U, SENDAIGICBIT 28y B VXA NOMb YW Z 20 SO LX) RIS S, K
BT L SENDAL % itk L 72 i AIRINE AT 9 2 & T, #EAYICSEND 7 — R & i 5 X, ik & & ik 4 2D A D
HENTWAS,

ZDE) BRI S, xBTS G-SEND (Global SEND Alliance) *''Tld, G-SENDHND/SV B I A MIT v r—+ %
FEML, SV MDEZLHHAEIT RO SENDILICB T 2EEIY T & o7z, BRI, A #EE (Glossary/
Master Dictionary) & # /7, WHPTR Y A + (Common Finding List) OFIFIRIL, HRERAHKEIT R 0 FI5E O FLA % 5L 4E % L
H EF72,

4, G-SENDWNDT ¥ 7 — MERDP S50 - 72 AR RE L, G-SEND W TIRET L7z IS RICOWTHE T 5. 72,
T RGO Rl LB IC 72 72 0% & 72 5[ SEND Controlled Terminology | & [INHAND | DBLIRD RIZDOWT H &b TH
9%,

*1 1 G-SEND (Global SEND Alliance) & |%, j#1F 7 SEND 7 — # i)k & = 0®EAb % Hig$IEE A K (BIAE 6 7 F 22 Ffks
me)chy, EMICEAEEHE, BA T -2 TERUREZT> T 5,
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SENDMIGN@AIF 12/ YOI R bDEE| & Z D%
—G-SEND DEXD #Hdr—
OS# ARV BA ZEV. I3 BTV B2 EE -2 I A0 SH 29 R EESO

D (Bk) DIMS REHEFZERT, 2 (BR) 4 F ) —F, ¥ BRURERY YV F S 2RI IERT, ¥ BRIRS: R,
OPDS/NAYBY— - F=FYATFLX Y IT VR

KEIFDAIZ X % SEND 7 — ¥ RN O FHALLIRE, % { ORiFk A SEND 77— & OFEREEZ M LTB Y, N TokE
LML S NIRDH TV 5, ZDOHTHSENDIHLGFELUNTEL K DEFZRDONT VLD, 3V BT A MTH D, 21,
SENDIG 3.1 %8 H &4, FEEER A2 2 JERE ST o HEERH AU L o722 B BHTH 5. 2D L) ZIRN
M5, 4 HHTET % G-SEND (Global SEND Alliance) *'Tl&, SEND 7 — ZEICBIF 53y 10 Y A b Of%E % KRS
FL, WIIRTTRILOBREE ZORFITOWTHRE L7z,

1. SEND % ik L 7298 BLHLAR AT i O $RIX

2. EAART O SEND 77— % & v ME T & 31 b

3.MEHIHFEZ M L2V MI R A £ >0 MISTRESCA&ME 0 B SCVE B (nSDRG 3.3 1)

AFEFTIX, G-SENDWNTHABIEED HBTON-LBOREL F L5 LI, MRELIRET S, EHIT, SENDIZ
WMt sy a Y2 b2 SHPNAALORIT 2 A IZOWTHEbETHIET 5,

*1 1 G-SEND (Global SEND Alliance) & &, #1E7 SEND 7 — & 1Eik & Z O % HI83 IR HIK GRAE 6 7 1 22 Bk
ME)THy, EWWIEEZHE, BrhTr—<IlowTARTKRFEZIT-oTW5,
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Guide) # K3 % (B Mili~2 w7 7—2)
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- JERNC B9 % T % [MIDTHRELNCASHN 9 A A IR TR &N

CWREZ L= FERTHEEEMNT 255 10EET 55

Rkt RERB R ER L 2 A DO~ v ¥ U S EOF

ARFFETIE. SENDIG 3.112 & 2B RO SEND 7 — R ICB W TA U7 Lt L. Fx 2586 Lz ikicow
TEAKBI %20 TS %,

 G-52 | [

WZRiEER CRIE ICHEL G DVIERAD D A IV ARRDFELE U B S O TTE

3

ORE ZAE'2, Ml BV, 5 2. 77— U2 &K XBY IEFF fFEY

DIEFIRSE B, Y PDS T4 7H A4 T A, ¥ U F 8 RSB ZET, ) 7 £ 3 T AR SR T
VAR AT Y —HREH
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A case of spontaneous neurocutaneous melanosis in the brain, skin and spinal cord of
a cynomolgus monkey

OJunwen Qiao

Centre for Drug Safety Evaluation and Research (CDSER), Shanghai Institute of Materia Medica (SIMM), Chinese Academy of Sciences (CAS)

Neurocutaneous melanosis is extremely rare lesion in cynomolgus monkey. We encountered a spontaneous melanosis in a 3.0-year-old
female cynomolgus monkey. We describe the morphological characteristic of the lesion and its unique distribution and patterns. The
animal showed no abnormalities in clinical observation, body weight, hematology, blood chemistry, or organ weights. Upon necropsy,
the appearance of temporal lobe of cerebrum, cerebellum, midbrain, pons and medulla of the brain were almost black with irregular
boundary. In addition, a focal area of skin, covering the skull, had a 0.5 cm x 0.5 cm size of scar. No other gross abnormalities were
noted. Microscopically, the brain and spinal cord lesions were characterized by presence of multifocal aggregations of melanocytes
containing dark brown pigment, which formed cord-like structure. The cells are spindle or round in shape, and are distributed primarily
in the leptomeninges and subarachnoid space in the brain and spinal cords, as well as in the superficial layer of cerebral cortex that
showed a unique perivascular pattern. Small number of glial cells and neurons also had intracytoplasmic dark brown pigment. The skin
showed great amount of well-differentiated and regularly-arranged melanocytes in the subcutis. As these proliferative melanocytes

appeared mature, and did not showed evidence of any neoplastic characteristics, and was diagnosed as neurocutaneous melanosis.

G-56* [

Wistar Hannover 5 v ~C A SN IcHIRERDIEIhEREZ M D e iz D 14|

O8lE . R TE. Mk =HE FE oa S8 /L ¥ 58 ae ®RE Z8)

(=) B RIEOEZET SN B e S

(35 5] B0 R IR R O 55 2 B S MU PN IR ASBRE 2 IEB M <h 0, MEFICB I T ClcHss s
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Zoft, PTG L, ABOBEIEEICIEL TW iz, REIOOKE X OKEIIR % 5% PR F I CRER Lz [ H]
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MREFRFIEOONE o720 VLK, HEAEMESEEAET SSDT v MIBW TG ESRO b2 &
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VTR Z IR Lz [B8] AWEZ LRSS & MIER S oMM 25 e 52 &5 5, INHAND IZHEW BYER A IEE &
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Greetings

It is my great pleasure to tell you that we will hold the 37th Annual Meeting of the Japanese
Society of Toxicologic Pathology (JSTP) on January 28 (Thu) and 29 (Fri) for live delivery and until
February 26 (Fri) for on demand delivery, together with the 33rd Annual JSTP Slide Conference and
the Commentary Session of the JSTP Diplomat Examination on January 27 (Wed), in 2021.

The Meeting was scheduled to be held at Hamamatsu Act City. However, due to concerns about
the spread of COVID-19 infection and the influenza epidemic, we have decided to abandon the
local conference and change to the Web congress. The congress will be held on the internet (live
Webinar by Zoom System and on demand delivery for general presentations). Thank you for your
understanding.

The Japanese Society of Toxicologic Pathology is an academic organization that studies toxic
pathology using the method including pathological morphology, biochemistry, physiology, and
molecular biology, and aims to assess the toxicity and carcinogenicity of drugs, pesticides, foods and
food additives, and various other chemicals to humans.

In the area of toxicologic pathology, knowledge and methods related to risk assessment are
evolving day by day with the advancement of science, and it is beneficial to globalize these wisdoms
widely. In addition, risk assessment based on toxicological pathology is required the standardization
and globalization of data from the regulatory aspect.

In the field of toxicity study, evaluation from individual to group, and evaluation between studies
is required. In the toxicity study, extrapolation to human toxicity are required from results of toxicity
in experimental animals. The theme of this annual meeting is “The progress and globalization of
toxicologic pathological risk assessment.”

We hope that many participants will attend the Web congress of the 37th Annual Meeting
of JSTP to publish each member research results and interact and exchange opinions. We will
organize special lectures, symposiums, workshops, IATP Maronpot Guest Lecture Series, general
presentations, luncheon seminar and evening seminar. The leading players of the conference are all

members who will participate. I am sincerely looking forward to your participation.

Annual Meeting President,
The 37th Annual Meeting of the Japanese Society of Toxicologic Pathology

Hijiri Iwata, by, ph.p.
Laboratory of Toxicologic Pathology, LunaPath LLC.
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For Participants

X Countermeasures for COVID-19

This message is to let you know that the 37th JSTP Annual Meeting will be held as a Web congress
using Zoom and Confit (on demand) subscription system. All specific lectures (Annual Meeting
President’s Special Lecture, Special Lecture, Symposium, Workshop and IATP Lecture) will be
“live” broadcast. And, all general presentations will be delivered on demand. We appreciate your

understanding of measures for COVID-19 infection and we look forward to your participation.

For Participants

1.

Pre-registration is required for participation, and which is limited to individual units. We will mail

you a book of abstracts and a certificate of participation.

All specific lectures (Annual Meeting President’s Special Lecture, Special Lecture, Symposium,

Workshop and IATP Lecture) will be “live” broadcast using the Zoom system.

If you have any questions or comments, please enter them in the Q&A system. It is up to the chair to
select any questions or remarks.

For general presentations, we will deliver presentations using Confit (on demand) subscription
system until February 26th. If you have any questions or comments, please contact by February 5th
17:00, and you will receive replies by February 12th 17:00.

All materials on the site cannot be downloaded and recording or screenshots are prohibited.

If you have any questions, please contact the 37th JSTP Secretary Office by e-mail.
(jstp2021secretary@lunapath-jp.com)

General Assembly and Board of Councilors

Web meeting using Zoom system
Date and Time: Jan. 29 (Fri) 2021, 15:30-17:00

Agenda: Performance and annual review in 2020

Budget and planning for annual performance in 2021
Recommendation meritorious members and councilors
Election of president for 2023 annual meeting

Incorporation project
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Luncheon Seminars

Luncheon Seminar L1
Date and Time: Jan. 28 (Thu) 12:05-13:05
Title: Usability of bioimaging for safety assessment
Speaker: Yosuke Numata (Shin Nippon Biomedical Laboratories, Ltd.)
Chairperson:  Kinji Kobayashi (Shin Nippon Biomedical Laboratories, Ltd.)
Co-sponsor:  Shin Nippon Biomedical Laboratories, Ltd.
pre-registeration e-mail address: sato-taichi@snbl.co.jp

Luncheon Seminar L2

Date and Time: Jan. 29 (Fri) 12:10-13:10

Title: Recent advances in the application of digital technologies in pathology workflows at
Charles River Laboratories

Speaker: Kaori Isobe, DVM DipJCVP DipJSTP (Sr. Veterinary Pathologist, Pathology
Department, Charles River Laboratories Edinburgh Ltd.)

Chairperson: Masamichi Kaminishi (Charles River Laboratories Japan, Inc.)

Co-sponsor:  Charles River

pre-registeration e-mail address: InfoPCC-JP@crl.com

Evening Seminar

Evening Seminar EV1
Date and Time: Jan. 28 (Thu) 17:10-19:10

Session 1
Title: Availability for SARS-CoV-2 studies at Southern Research (tentative title)
Speaker: Fusataka Koide (Virology Department of Infectious Diseases, Southern Research)
Session 2
Title: Latest inhalation toxicology study
—Possibility of combination with in vitro evaluation
Speaker: Tomoki Fukuyama (Laboratory of Veterinary Pharmacology, School of Veterinary
Medicine, Azabu University)
Session 3
Title: Importance of pathologists for SEND
Speaker: Shin-ichi Horikawa (Ina Research Inc.)

Panel Discussion

Chairperson:  Takayuki Anzai (Showa University School of Medicine)

Panelists: Yuji Oishi (Department of Molecular Pathology, Osaka City University Graduate
School of Medicine, LunaPath LLC)
Hiroshi Onodera (Former PMDA, LunaPath LLC)
Hiroshi Sato (Codepartment of Veterinary Medicine, Faculty of Agriculture, Iwate
University)
Dai Nakae (Graduate School of Agriculture, Tokyo University of Agriculture)
Katsuhiko Yoshizawa (Department of Innovative Food Sciences, School of Food
Sciences and Nutrition, Mukogawa Women’s University)
Hideki Wanibuchi (Department of Molecular Pathology, Osaka City University
Graduate School of Medicine)

Co-sponsor:  Ina Research Inc.

pre-registeration e-mail address: mkt0265info@jina-research.co.jp

—9] —
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For Presenters

General presentation

We will deliver presentations using Confit (on demand) subscription system for a month. All
presentations must be prepared in MP4 (movie) file format (should be less than 10 min). MS
PowerPoint™ file can easily be converted to MP4. If it is difficult to create with PowerPoint, it is
possible to submit the data in PDF file format as a conventional poster presentation (length 140 cm x
width 70 cm). And please upload these files by January 15th to the site (WebFile) designated by the
secretariat.

You will receive questions or comments using Confit system until February 5th 17:00, and please reply
them by February 12th 17:00.

X There is no “live” broadcast.

% The annual meeting president’s award will be selected from the first author of the general presentation

under the age of 40.

In Regard to COI

Please disclose COI (Conflict of Interest) at your best knowledge. For corporate employees, please
display COI tags and show that you have COI with other corporations, if you have one. Presenters for
PowerPoint Presentation are required to show COI on the second slide (next to titles). Presenters for PDF
Poster Presentation are required to show COI at the end of their presentations.

Samplel
COI Disclosure Information
Taro Dokusei
In connection with this presentation, there is
no COI to be disclosed with any companies.
Sample2
COI Disclosure Information
Hanako Dokusei
In connection with the presentation, we
disclose COI with following companies.
Executive / Advisory Position: (OOCompany)
Funded research / Collaborative research: (OOCompany)
Lecture Honorariums, etc.: (OOCompany)

If you have any questions, please contact the 37th JSTP Secretary Office by e-mail.
(jstp2021secretary@lunapath-jp.com)

—9) —
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Timetable

Jan. 27 (Wed) Jan. 28 (Thu)

Web
congress Web congress Web congress
Zoom Zoom Confit Zoom Confit
ive ive n deman ive n deman
(Live) (Live) Ond d (Live) Ond d
8:00
8:30— Commercial Exhibition Commercial Exhibition
9:00—
. Opening 9:20 ~
9:30— Annual Meeting President’s
Special Lecture
9:25 ~ 9:55 Symposium 3
An Commercial Exhibition
10:00 9:00 ~ 11:00
10:30—
11:00— Symposium 1 : __
Commercial Exhibition
10:00 ~ 12:00
11:30— Special Lecture 2
11:05 ~ 12:05
12:00
Luncheon Seminar L h Semi
12:30 12:05 ~ 13:05 - uncheon Seminar 9
Shin Nippon Biomedical g 12:10 ~ 13:10 g
13:00-1 Laboratories, Ltd. 3 Charles River 2
13:30— & General o General
; Presentation E Presentation
.00 Symposium 2 X 3
14:00 _ ymp 2 | ~Feb.26th Workshop & | ~Feb. 26th
_ 33rd Slide 13:10 ~ 15:10 - 17:00 13:15 ~ 15:20 g 17:00
14:30 conference g S
15:00- 12:00 ~ 17:00
Commercial Exhibition Commercial Exhibition
15:30 IATP Lecture
15:15 ~ 15:55 Board of Councillors
Commercial Exhibition The General
16:00 assembly
Special Lecture 1 Awards ceremony
16:30 Closing
16:00 ~ 17:00 15:30 ~ 17:00
17:00
17:30— Explanation Commercial
: of exam Evening Seminar Exhibition
o | questions _ '
18:00 17:15 ~ 18:15 17:10 ~ 19:10
Ina Research Inc.
18:30—
19:00
19:30
20:00
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Program

Annual Meeting President’s Special Lecture

Day 1, January 28, Thursday 9:25 - 9:55

Chair: Hijiri Iwata (Laboratory of Toxicologic Pathology, LunaPath LLC.)

ASL-1 History and development of the Japanese Society of Toxicologic Pathology
—Empathy and interaction between aged and young members—
oMakoto Enomoto”, Mari lida?

Yno affiliation, ?University of Wisconsin-Madison

Special Lecture 1

Day 1, January 28, Thursday 16:00 - 17:00

Chair: Hideki Wanibuchi (Osaka City University Graduate School of Medicine)
Satoshi Furukawa (Nissan Chemical Corporation)

SL-1 Changes in health care needs and the contributions of toxicological pathology
oSunao Manabe
Daiichi Sankyo Co., Ltd.

Special Lecture 2

Day 2, January 29, Friday 11:05 - 12:05

Chair: Makoto Shibutani (Tokyo University of Agriculture and Technology)
Katsuhiko Yoshizawa (Mukogawa Women’s University)

SL-2 Significance and problems in detection and identification of DNA adducts and modified bases in
human tissue

oHaruhiko Sugimura, Yuji Iwashita, Ippei Ohnishi, Shunsuke Otsuka, Felix Manirakiza, Yuto Matsushita

Hamamatsu University School of Medicine

Day 1, January 28, Thursday 10:00 - 12:00

Chair: Satoshi Furukawa (Nissan Chemical Corporation)
Satoshi Suzuki (Taiho Pharmaceutical Co., Ltd.)

8$1-1 Global strategy of the Japanese Society of Toxicologic Pathology
oHideki Wanibuchi
Department of Molecular Pathology, Osaka City University Graduate School of Medicine
$1-2 Inhalation toxicity study for humidifier detergents: Cause and effect relationship study
oKyuhong Lee"?

YKorea Institute of Toxicology, 2University of Science and Technology
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81-3 Novel in vivo screening assay for estrogenic properties using in vivo bioluminescent imaging
oTsuyoshi Nakanishi

Laboratory of Hygienic Chemistry and Molecular Toxicology, Gifu Pharmaceutical University

$1-4 Evaluation of ecotoxicity using medaka
oNorihisa Tatarazako

Ehime University

Day 1, January 28, Thursday 13:10 - 15:10

Chair: Kiyonori Kai (Daiichi Sankyo Co., Ltd.)
Atsuhiko Kato (Chugai Pharmaceutical Co., Ltd.)

82-1 Nonclinical safety assessments of antibody-drug conjugates
oKazuyoshi Kumagai

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

8$2-2 Practical points to consider in tissue cross-reactivity studies
oEtsuko Fujii, Atsuhiko Kato
Chugai Pharmaceutical Co., Ltd.

8$2-3 Preclinical safety guideline and risk assessment of oligonucleotide therapeutics
oOsamu Fueki
Pharmaceuticals and Medical Devices Agency
8$2-4 Non-clinical antibody/nucleic acid drug development strategy from a clinical perspective
oSetsuo Hasegawa", Akihito Shimoi®

DPharmaspur Inc., ?Ina Research Inc.

Day 2, January 29, Friday 9:00 - 11:00

Chair: Kumiko Ogawa (National Institute of Health Sciences)
Toshihisa Fujiwara (Shin Nippon Biomedical Laboratories, Ltd.)

83-1 A perspective on DNA adductome analysis for evaluation of carcinogenesis
oYukari Totsuka

Department of Cancer Model Development, National Cancer Center Research Institute

83-2 Safety evaluation of flavoring agents by comprehensive toxicity test using reporter gene transgenic
animals
oYuji Ishii
Divsion of Pathology, National Institute of Health Sciences

83-3 Studies on the characterization of in vivo markers of genotoxic or nongenotoxic carcinogens from
the early stages of treatment

oYuko Itol’z), Kota Nakajimal‘z), Yasunori Masubuchi'?, Satomi Kikuchi”, Fumiyo Saito’ ),
Yumi Akahori®, Toshinori Yoshida", Makoto Shibutani”
YLVP, TUAT, *UGSVS, Gifu Univ., ?’CERI
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83-4 Establishment of liver carcinogenicity evaluation scheme for chemical substances subject to
Japan Chemical Substances Control Law

oMin GiY, Shugo Suzuki?, Masaki Fujiokaz), Anna Kakehashi?, Hideki Wanibuchi®

YDepartment of Environmental Risk Assessment, Osaka City University Graduate School of Medicine,
YDepartment of Molecular Pathology, Osaka City University Graduate School of Medicine

Day 2, January 29, Friday 13:15 - 15:20

Chair: Hisashi Anayama (Takeda Pharmaceutical Company Limited)
Yuko Yamaguchi (BoZo Research Center Inc.)

W-1 Current status of peer review and pathology reports in Japan
oTakeshi Watanabe

Drug Safety Research and Evaluation, Takeda Pharmaceutical Company Limited

W-2 Review of the FDA guidance on Pathology Peer Review in Nonclinical Toxicology Studies (2019)
and practice of pathology peer review in the pharmaceutical industry in the U.S.
oTakayuki Tsuchiya
Merck & Co., Inc.

W-3 Possibility of utilization of digital images/whole slide images in nonclinical safety assessment and
GLP studies
oEtsuko Ohta
Global Drug Safety, Eisai Co., Ltd., Japan
W-4 The INHAND and SEND CT terminology and terminology unification for use by JSTP
1,2)

oKatsuhiko Yoshizawa

YMukogawa Women’s University, ?International Terminology Committee, JSTP

W-5 “SENDing” pathological terms
oHirofumi Hatakeyamal), Haruko Koizumi”, Shin-ichi Horikawa", Konomi Iino", Shin-ichi Sato”,
Takayuki Anzai*”, Hijiri Iwata®

YIna Research Inc., ?Showa University School of Medicine, ?PDS Pathology Data Systems,
YLaboratory of Toxicologic Pathology, LunaPath LLC.

IATP Maronpot Guest Lecture Series

Day 1, January 28, Thursday 15:15 - 15:55

Chair: Shim-mo Hayashi (Tokyo University of Agriculture and Technology)

IATP INHAND terminology in the SEND era: How is it working to date
oCharlotte M. Keenan
C.M. Keenan ToxPath Consulting
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An asterisk on a presentation number indicates that its first author is younger than 40 years old, and a candidate
of the annual meeting president’s award.

General Presentation

On demand January 28 (Thu) 8:00 — February 26 (Fri) 17:00, 2021

G-1*

G-2

G-3*

G-4*

G-5*

G-6*

G-7*

Developmental exposure to ethanol reversibly affects postnatal hippocampal neurogenesis and
reduces synaptic plasticity as a late effect after maturation in rat
oYasunori Takahashi"?, Risako Yamashita”, Satomi Kikuchi?, Hiromu Okano"?, Kazumi Takashima'?,
Ryota Ojiro"?, Toshinori Yoshida"?, Makoto Shibutani"?

YLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology, ?Cooperative Division of
Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology

Effects of a-glycosyl isoquercitrin on disruptive neurogenesis caused by developmental exposure
to valproic acid in rats
oKazumi Takashima'?, Satomi Kikuchi?, Hiromu Okano"?, Yasunori Takahashi"?, Ryota Ojirol’z),
Risako Yamashita"”, Mihoko Koyanagi3), Toshinori Yoshida'?, Makoto Shibutani*?

DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology, ?Cooperative Division of
Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology,
9San-Ei Gen F.FEIL, Inc.

Validation of histopathological examination techniques of the peripheral nervous system using
rats
oTomoaki Tochitani, Yumi Tateishi, Takashi Hashimoto, Akihisa Ikeno, Mami Kouchi, Yuta Fuji,
Yuka Yoshino, Izumi Matsumoto, Kazuhiro Chihara, Izuru Miyawaki

Sumitomo Dainippon Pharma Co., Ltd.

Protective effect of AGIQ on hippocampal neurogenesis in LPS-induced developmental
neuroinflammation model
oHiromu Okano"?, Satomi Kikuchi?, Kazumi Takashima'?, Yasunori Takahashi"?, Ryota Ojirol’z),
Mihoko Koyanagi”, Toshinori Yoshida"?, Makoto Shibutani"?

DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology, ?Cooperative Division of
Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology,
¥San-Ei Gen F.E.L, Inc.

Histopathological evaluation of murine intranasal infection model of nontuberculous mycobacterial
(NTM) lung disease
oMinako Tajiril), Takayo Haruna?, Sayaka Hirukawa?, Emi Kashiwagil), Yoshiji Asaoka®, Miho Mukai”,
Ryo Obara”, Kenji Koyama", Mikinori Torii"

YLaboratory for Drug Discovery and Development, Shionogi & Co., Ltd.,
JLaboratory for Drug Discovery and Disease Research, Shionogi & Co., Ltd.

Histopathological changes of mouse normal lung-derived organoids after repeated exposures to
acrylamide
oYuta Irisawa", Akihiro Hirata", Hiroki Sakai”, Toshio Imai®

YLaboratory of Veterinary Pathology, Gifu University,
IDepartment of Cancer Model Development, National Cancer Center Research Institute

Histopathological evaluation in doxorubicin-induced cardiotoxicity model mouse
oYasuaki Oishi, Fumiyuki Nakane, Maki Takahashi, Hiroyuki Saito, Kumiko Kitta, Miyuki Takao,
Suguru Hanari, Akiko Noguchi, Sumiko Okuda, Atsuko Ichikawa, Akihiro Kanno, Yasuki Akie

CMIC Pharma Science Co., Ltd.
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G-8*

G-9

G-10

G-11

G-12

G-13*

G-14*

G-15*

Comparison of ion channel gene expression in the sinoatrial node and right atrial
cardiomyocytes of the dog and monkey
oTomoya Sano, Hironobu Yasuno, Takeshi Watanabe

Takeda Pharmaceutical Company Limited

Molecular pathological analyses of calcified atherosclerosis in Apoe-knockout mice
oMasa-aki Shibata?, Ryo Takahashi”, Asuka Takei”, Chinatsu Shiraoka”, Yoichi Kondo”

YDepartment of Anatomy and Cell Biology, Osaka Medical College,
YDepartment of Plastic and Reconstructive Surgery, Osaka Medical College

Histopathological changes of rat incisors induced by 28-day oral administration of
cyclophosphamide
oHiroko Kokoshima, Yuki Tomonari, Yutaka Nakahara, Takuya Doi
LSI Medience Corporation

Enterochromaffin-like cell tumor induction in rats treated with chloroacetanilide herbicides:
Application of the IPCS framework for analysing the relevance of a cancer mode of action for
humans (IPCS cancer-HRF)

oMidori Yoshida

Food Safety Commission, Cabinet Office of Japan

Elucidation of canopy homolog 2 as a novel marker in mouse liver carcinogenesis
oAnna Kakehashi, Shugo Suzuki, Masaki Fujioka, Min Gi, Hideki Wanibuchi
Dept. Mol. Pathology, Osaka City University, Grad. Sch. Med.

Investigations of the mechanisms of acetamide-induced hepatocarcinogenesis originating from
chromosome aberrations
oKenji Nakamura?, Yuji Ishii?, Shinji Takasu”, Takehiko Nohmi", Makoto Shibutani®, Kumiko Ogawal)

"Division of Pathology, National Institute of Health Sciences,
JLaboratory of Veterinary Medicine, Tokyo University of Agriculture and Technology

Search for signal factors involved in hepatocarcinogenesis associated with non-alcoholic
steatohepatitis (NASH)-derived cirrhosis in mice fed a choline-deficient, methionine-lowered,
high fat, amino acid-defined diet (CDAA-HF-T(-))
oAkari Abe", Noriko Kemuriyamaz), Megumi Yuki®, Kinuko Uno”, Saec Nakane®, Yui Takahashi®,
Emiri Nakamura®, Shuji Ogawa®, Ryuhei Sano”, Atsushi Watanabe®, Katsuhiro Miyajima'*~,
Dai Nakae'*?
YDepartment of Nutritional Science and Food Safety, Graduate School of Agriculture, Tokyo University of
Agriculture, ?Department of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo
University of Agriculture, *Department of Food and Nutritional Science, Graduate School of Agriculture, Tokyo
University of Agriculture, “Department of Nutritional Science and Food Safety, Graduate School of Applied
Bioscience, Tokyo University of Agriculture, *Pathology Department, Advantec Co., Ltd.

Effects of sake-lees-derived profine supplementation in rat models of acute hepatic injury
oAkiko Takenouchi”, Masahiro Yoshioka®, Takafumi Iguchi3), Kazuhiko Yamashita”,
Yoshiharu Okamoto®, Katsuhiko Yoshizawa"

1)Department of Innovative Food Sciences, School of Food Sciences and Nutrition, Mukogawa Women’s University,
?Department of Nutritional Science, Koshien University,

YDepartment of Functional Food Research and Development, YAEGAKI Bio-industry, Inc.,

YJoint Department of Veterinary Medicine, Faculty of Agriculture, Tottori University
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G-16 Involvement of Sox9 in liver fibrosis of non-alcoholic steatohepatitis (NASH) dietarily induced in
mice
oSae Nakane", Noriko Kemuriyamaz), Akari Abe”, Megumi Yuki*¥, Kinuko Uno?, Shuji Ogawa‘”,
Ryuhei Sano®, Atsushi Watanabe®, Shinji Takasu®, Takashi Umemura®”, Katuhiro Miyajima"***,
Dai Nakae'***

DDepartment of Nutritional Science and Food Safety, Graduate School of Applied Bioscience, Tokyo University of
Agriculture, ?Department of Nutritional Science and Food Safety, Faculty of Applied Bioscience, Tokyo University
of Agriculture, ?Department of Nutritional Science and Food Safety, Graduate School of Agriculture, Tokyo
University of Agriculture, YDepartment of Food and Nutritional Science, Graduate School of Agriculture, Tokyo
University of Agriculture, *’Pathology Department, Advantec Co., Ltd., Division of Pathology, National Institute
of Health Science, ”Faculty of Animal Health Technology, Yamazaki University of Animal Health Techology

G-17* Altered signaling pathways in the non-obese subtype of non-alcoholic steatohepatitis in mice fed
with a choline-deficient, L-amino acid-defined, high fat diet
oNoriko Kemuriyamal), Akari Abe", Sumire Hidaka", Ikumi Sadatome”, Megumi Yuki?, Kinuko Uno?,
Shuji Ogawa”, Ryuhei Sano”, Atsushi Watanabe", Katsuhiro Miyajima", Dai Nakae"

YDept. Nutr. Sci. Food Safety, Facul. Biosci., Tokyo Univ. Agricul.,
2)Dept. Food Nutr. Sci., Grad. Sch. Agricul., Tokyo Univ. Agricul., dPath. Dept., Advantec Co., Ltd.

G-18* Involvement of IL-21 in the in vitro liver fibrosis by human hepatic stellate cells
oHina Mandokoro”, Noriko Kemuriyamaz), Chihiro Sawada?, Kinuko Uno®, Syuji Ogawa3),
Ryuhei Sano”, Atsushi Watanabe”, Katsuhiro Miyajima"**, Dai Nakae"*?

YDept. Nutr. Sci. Food Safety, Grad. Sch. Agricul., Tokyo Univ. Agricul., ?Dept. Nutr. Sci. Food Safety, Facul.
Appl. Biosci., Tokyo Univ. Agricul., *Dept. Food Nutr. Sci., Grad. Sch. Agricul., Tokyo Univ. Agricul.

G-19* Vitamin E treatment could induce tumor formation as well as degenerate hepatocytes in a high fat
diet-induced non-alcoholic steatohepatitis (NASH) mouse model
oShin-ichi Nakamura®?, Chisato Takagil), Tetsuro Matsuura”, Kiyokazu Ozaki"

DLaboratory of Pathology, Faculty of Pharmaceutical Sciences, Setsunan University,
JKyoto Institute of Nutrtion & Pathology Inc.

G-20* Modification of liver pathology by dietary iron overload in a rat model of fatty liver—Based
hepatocarcinogenesis model
oMachi Atarashi, Takeshi [zawa, Eri Mizuguchi, Mitsuru Kuwamura, Jyoji Yamate

Osaka Prefecture University

G-21* Involvement of the enterohepatic axis in non-alcoholic steatohepatitis (NASH) induced by a
choline-deficient, methionine-lowered, amino acid-defined (CDAA) diet in rats
oKinuko Uno", Katsuhiro Miyajima®, Noriko Kemuriyama®, Dai Nakae”

YDepartment of Food and Nutrition Science, Faculty of Agriculture, Graduate School of Tokyo University
of Agriculture, ?Department of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo
University of Agriculture

G-22 Searching biomarkers for early detection of liver carcinogens using rat liver specimens
oJun-ichi Akagi, Young-Man Cho, Takeshi Toyoda, Yasuko Mizuta, Tetsuya Ide, Kumiko Ogawa
Div. Pathol., Natl. Inst. Health Sci.

G-23 A possible role of Nrf2 in ON/OFF regulation of acute liver regeneration

oShinji Takasu", Kana Matsumoto"”, Yuji Ishii"”, Kumiko Ogawa", Takashi Umemura"?

YDivision of Pathology, National Institute of Health Sciences,
PFaculty of Animal Health Technology, Yamazaki University of Animal Health Technology,
)School of Veterinary Nursing and Technology, Nippon Veterinary and Life Science University
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G-24*

G-25*

G-26

G-27

G-28*

G-29

G-30

G-31*

G-32*

Ellagic acid as a chemopreventive agent for pancreatic carcinogenesis in hamster model
oHiroyuki Kato, Aya Naiki-Ito, Masayuki Komura, Satoru Takahashi
Dep. Exp. Pathol. Tumor Biol., Nagoya City Univ.

The role of CD44 in progression from acute kidney injury to chronic kidney disease
oKohei Matsushita”, Takeshi Toyoda”, Takanori Yamada'?, Tomomi Morikawa”, Kumiko Ogawa”

YDivision of Pathology, National Institute of Health Sciences,
PLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology

Pathological features of kidney in a mouse model of Alport syndrome
oAtsuko Murai]), Yoshinori Tsuboiz), Naoko Wada”, Kaori Nishihara'), Atsuhiko Kato"

YPathology Group, Discovery Technology Dept., Chugai Pharmaceutical Co., Ltd.,
PFrontier 1 Group, Discovery Pharmacology Dept., Chugai Pharmaceutical Co., Ltd.,
ITransgenic Animal Group, Discovery Technology Dept., Chugai Pharmaceutical Co., Ltd.

Early detection of renal carcinogens by immunohistochemistry for y-H2AX: Evaluation of dose-
dependency
oTakeshi Toyodal), Kohei Matsushita", Takanori Yamada"?, Jun-ichi Akagil), Tomomi Morikawa",
Kumiko Ogawa"

YDivision of Pathology, National Institute of Health Sciences,
PLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology

Longitudinal observation of renin-positive cells by immunohistochemical methods on the kidneys
in juvenile Crl:CD (SD) rats

oHirokai Sato”, Jun Watanabe”, Hirofumi Hatakeyama”, Yoshihiro Takei”, Haruko Koizumi"

s

Tetsuyo Kajimura®, Akihito Shimoi"”, Shin-ichi Sato", Hijiri Iwata®
Ina Research Inc., ?Laboratory of Toxicologic Pathology, LunaPath LLC.

Luteolin suppresses bladder cancer growth via regulation of p21 and mTOR pathway
oAya Naiki-Ito, Hiroyuki Kato, Masayuki Komura, Satoru Takahashi

Department of Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical
Sciences

Suppressive effect of apocynin on nicotine induced preneoplastic lesions of rat urinary tract
oShugo Suzuki"?, Hiroyuki Kato®, Aya Naiki®, Min Gi", Hideki Wanibuchi", Satoru Takahashi®

DDepartment of Molecular Pathology, Osaka City University Graduate School of Medicine, ?Department of
Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical Sciences

Time-course analysis of cyclophosphamide induced urinary bladder injury in mice using scanning
electron microscope

oMasayuki Kimura, Chisato Hayakawa, Yusuke Kuroda, Seigo Hayashi, Kazuya Takeuchi,
Satoshi Furukawa

Biological Research Laboratories, Nissan Chemical Corporation

Investigation of distinguish the seminiferous tubules of stage seven-twelve on paraffin-blocked
specimens in C57BL/6 mice testes
oXiaoyu Xiu, Rongrong Tan, Huaisen Zhu, Yanan Su, Henglei Lu

Centre for Drug Safety Evaluation and Research (CDSER), Shanghai Institute of Materia Medica (SIMM),
Chinese Academy of Sciences (CAS)
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G-33* Histopathological evaluation of ovarian changes in rats treated with Doxil
9 ]
oYoshikazu Taketa?, Misato Takano"”, Kenji Nakano?, Kumiko Takayaz), Moe Matsueda?, Etsuko Ohta”
DGlobal Drug Safety, Eisai Co., Ltd., 2)Sunplanet Co., Ltd.

G-34 Dietary effect of mead acid on DMBA-induced breast cancer in female Sprague-Dawley rats
oYuichi Kinoshita”, Masahiro Yoshioka?, Yuko Emoto®, Akiko Takenouchi”, Kei Hamazaki®),
Katsuhiko Yoshizawa®

YDivision of Central Laboratory of Medicine and Pathology, Wakayama Medical University Hospital, “Department
of Nutrition, Koshien University, 9Ethics Review Center, Kansai Medical University, 4)Department of Innovative
Food Sciences, School of Food Nutrition, Mukogawa Women’s University, YDepartment of Public Health, Faculty
of Medicine, University of Toyama

G-35 Inhibitory effects of chitosan oligosaccharide supplementation on breast cancer model in rats
oMasahiro Yoshioka", Akiko Takenouchi®, Seiji Kurozumi®, Kimihiko Sato”, Yuichi Kinoshita®,
Takashi Yuri”, Kazuo Azuma®, Yoshiharu Okamoto”, Katsuhiko Yoshizawa®®

YDepartment of Nutrition, School of Nutritional Science, Koshien University, ?Department of Innovative Food
Sciences, School of Food Sciences and Nutrition, Mukogawa Women’s University, 3)Koyo Chemical Co., Ltd.,
“Division of Central Laboratory of Medicine and Pathology, Wakayama Medical University Hospital, >Joint
Department of Veterinary Medicine, Faculty of Agriculture, Tottori University, ®Administration Food Sciences
and Nutrition Major, Graduate School of Human Environmental Sciences, Mukogawa Women’s University

G-36 Characteristics of murine normal mammary tissue-derived organoids

oToshio Imai”, Yukino Machida®, Mie Naruse®

YDepartment of Cancer Model Development, National Cancer Center Research Institute, ?Department of
Veterinary Pathology, Nippon Veterinary and Life Science University, > Central Animal Division, National Cancer
Center Research Institute

G-37* Histopathologic features of aberrant craniopharyngeal structure in the pituitary of Sprague-Dawley
rats
oTsubasa Saito, Osamu Hashiguchi, Jun’ichiro Shiota, Isamu Suzuki, Yuko Yamaguchi

BoZo Research Center Inc.

G-38* Establishment of a new in vitro assay system for the percutaneous genotoxicity of metal
nanoparticles
oKenta Shishido", Noriko Kemuriyama®, Syuji Ogawa®”, Miyu Onishi”, Minami Kuwabara®,
Yoko Hatano?, Atsushi Watanabe?, Ryuhei Sano”, Katsuhiro Miyajima1’2’3), Dai Nakae"*¥

YDepartment of Nutritional Science and Food Safety, Graduate School of Agriculture, Tokyo University of
Agriculture, ?Department of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo
University of Agriculture, YDepartment of Food and Nutritional Science, Graduate School of Agriculture, Tokyo
University of Agriculture

G-39* In vivo screening of subcutaneous tolerability for the development of novel excipients

oYuichi Takai, Stephanie Powlin, Yasuyuki Awasaki, Toshiaki Yamauchi, Tomoya Sano,
Haruyuki Takahashi, Hackam Ranneh, Yuta Arai

Takeda Pharmaceutical Company Limited

G-40 Effects of delgocitinib ointment 0.5% on the normal mouse skin and epidermal tight junction
proteins in comparison with topical corticosteroids
oAkiko Anagawa-Nakamura, Katsunori Ryoke, Yuzo Yasui, Shoichiro Sugai, Toshiyuki Shoda

Jappan Tobacco Inc.
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G-41* Research on the behavior of cytotoxic T cells in the tumor microenvironment of the rasH2 lung
chemical carcinogenesis model by using PD-1 and CD8 as indicators
oTeruaki Hagiwara, Hiroto Miyata, Tomomi Hara, Mayumi Kawabe, Yukinori Mera

DIMS Institute of Medical Science, Inc.

G-42* Fluctuations of oxidative stress in tumorigenicity test using nude rats
oMayuko Suguro, Taiki Sugiyama, Takamasa Numano, Yuko Doi, Norio Imai, Toyohiko Aoki
DIMS Institute of Medical Science, Inc.

G-43* Examination of the useful marker of cellular proliferation, phosphorylated histone H3 (PHH3), in
various organs of female Sprague-Dawley (SD) rats using immunohistochemical staining
oTaishi Shimazaki, Yuzo Yasui, Yusuke Kemmochi, Akiko Anagawa-Nakamura, Kaoru Toyoda,
Eriko Taniai-Riya, Akemi Takahashi, Yoshifumi Miyakawa, Toshiyuki Shoda

Yokohama Research Center, Central Pharmaceutical Research Institute, Japan Tobacco Inc.

G-44* Pathological features of metastatic tumor cells depending on the organ engrafted and its
modelization by cancer organoid
oMasaki Yamazaki”, Shigeto Kawai?, Etsuko Fujiil), Kiyotaka Nakano?, Masami Suzuki®?

DResearch Division, Chugai Pharmaceutical Co., Ltd., YForerunner Pharma Research Co., Ltd.

G-45 Inhalation carcinogenicity of 2-bromopropane in rats: Morphological characteristics of the tumor
oHideki Senoh, Shotaro Yamano, Kenji Takanobu, Yumi Umeda, Shigetoshi Aiso

Japan Bioassay Research Center, Japan Organization of Occupational Health and Safety

G-46 Inhalation carcinogenicity of 2-bromopropane in rats: Tumor incidences
oKenji Takanobu, Shotaro Yamano, Hideki Senoh, Yumi Umeda, Shigetoshi Aiso

Japan Bioassay Research Center, Japan Organization of Occupational Health and Safety

G-47 INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for Lesions
—An update 2021
oShim-mo Hayashil), CM Keenan?, A Bradley3), DG Goodman®, Takanori Harada®, R Herbert®,
Hijiri Iwata”, M Jacobsen®, R Kellner”, B Mahler®, E Meseck'®, T Nolte'”, S Rittinghausen9),
J Vahle'?, Katsuhiko Yoshizawa'®

DNational Institute of Health Sciences, ?CM Keenan ToxPath Consulting, 9Charles River, 4)Independent Consultant,
SThe Institute of Environmental Toxicology, “NIEHS, ?Laboratory of Toxicologic Pathology, LunaPath LLC.,

¥ Astra Zeneca, *Fraunhofer ITEM, '”Novartis, '"Boehringer Ingelheim, '?Eli Lilly,

Mukogawa Women’s University

G-48 Strategic use of SEND
oTakayuki Anzai"*?, Reto Aerni?, Hijiri Iwata?, Hiroshi Onodera*”, Shinichi Horikawa®

YShowa University School of Medicine, ?PDS Pathology Data Systems, *’Global SEND Alliance,
“Laboratory of Toxicologic Pathology, LunaPath LLC., *’National Institute of Health Science

G-49 Identifying challenges and solutions for pathologists in preparation for SEND conversion of
histopathological findings
oTakanobu Sakurai”, Masaru Tsuboi”, Shin-ichi Horikawa?, Shin-ichi Sato?, Dai Nakae®, Hijiri Iwata®,
Takayuki Anzai*®

”Drug Safety Testing Center Co., Ltd., IIna Research Inc., 3)Tokyo University of Agriculture,
YLaboratory of Toxicologic Pathology, LunaPath LLC., *’Showa University School of Medicine,
®PDS Pathology Data Systems
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G-50 Roles and preparations for pathologists for addressing SEND
—Efforts of G-SEND—
oNorio Imai, Toyohiko Aoki”, Yuko Doi", Shin-ichi Horikawa?, Shin-ichi Sato”, Dai Nakae”,
Hijiri Iwata®, Takayuki Anzai>®

UDIMS Institute of Medical Science, Inc., ?Ina Research Inc., 3)Tokyo University of Agriculture,
“Laboratory of Toxicologic Pathology, LunaPath LLC., *’Showa University School of Medicine,
®PDS Pathology Data Systems

G-51 Reality of the pathologist’s involvement in SEND
—Points in mapping for SENDIG v3.1—
oHirofumi Hatakeyamal), Haruko Koizumi", Shin-ichi Horikawa", Konomi Iino”, Shin-ichi Sato”,
Takayuki Anzai*”, Hijiri Iwata®

YIna Research Inc., ?Showa University School of Medicine, ?PDS Pathology Data Systems,
“Laboratory of Toxicologic Pathology, LunaPath LLC.

G-52 Virus response measures in case of infection with a novel or previously unknown virus in
employees at research facility
oTakayuki Anzai"?, Takaaki Matsuyama", Hijiri Iwata®, Reto Aerni?, Hisayoshi Takagi®,
Hiroshi Onodera®*

YShowa University School of Medicine, YPDS Life Science,
ILaboratory of Toxicologic Pathology, LunaPath LLC., “National Institute of Health Science,
5)Japan SLC, Inc.

G-53* Case report of unilateral anophthalmia observed in a Wistar Hannover rat
oYuta Baba, Akiko Okada, Eito Ikeda, Genki Hashimoto, Mika Nagaike, Kosei Inui

Safety Sciences Group, Safety Science Research Laboratory, Central Research Institute, Ishihara Sangyo Kaisha, Ltd.

G-54 Neuropathological studies on hereditary hindlimb paralysis in Wistar Hannover rats
oNaofumi Takahashi, Akira Sato, Yasushi Nishioka, Chinatsu Fujiwara, Shinya Miyazaki,
Yoshitaka Katoh, Tsuyoshi Ito, Aya Koyama, Atsushi Shiga, Hiroaki Aoyama, Takanori Harada

The Institute of Environmental Toxicology

G-55* A case of spontaneous neurocutaneous melanosis in the brain, skin and spinal cord of
a cynomolgus monkey
oJunwen Qiao

Centre for Drug Safety Evaluation and Research (CDSER), Shanghai Institute of Materia Medica (SIMM),
Chinese Academy of Sciences (CAS)

G-56* A case of bronchiolo-alveolar carcinoma with intracytoplasmic fat accumulation in a Wistar
Hannover rat
oShinya Miyazaki, Chinatsu Fujiwara, Yoshitaka Katoh, Tsuyoshi Ito, Atsushi Shiga, Aya Koyama,
Naofumi Takahashi, Takanori Harada

The Institute of Environmental Toxicology

G-57 Spontaneous swim bladder tumors in wavy medaka
oSatoshi Furukawa, Yumiko Hoshikawa, Kota Irie, Yusuke Kuroda, Kazuya Takeuchi

Toxicology & Environmental Science Department, Biological Research Laboratories, Nissan Chemical Corporation

G-58* Spontaneous aortic dissection in a mouse
Shin-ichi Nakamura'?, oKiyokazu Ozaki"

YLaboratory of Pathology, Faculty of Pharmaceutical Sciences, Setsunan University,
2)Kyoto Institute of Nutrtion & Pathology Inc.
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G-59*

G-60*

G-61*

G-62*

G-63*

G-64*

G-65*

G-66*

G-67*

G-68*

Spontaneous nephroblastematosis in a 6 weeks old Sprague-Dawley rat
oKengo Namiki, Noriaki Ishigami

Ono Pharmaceutical Co., Ltd.

Spontaneous renal tubular cell tumor in a female 11-week-old SD rat
oToshio Kobayashi, Yutaka Oshima, Yasuhiro Tsubokura, Hisako Tanigawa, Kimika Yamamoto,
Katsumi Miyata, Satsuki Hoshuyama

Chemicals Evaluation and Research Institute, Japan

Spontaneous ovarian choriocarcinoma in young Crl:CD1 (ICR) mouse
oMao Mizukawa, Hiroko Sato, Satomi Nishikawa, Akane Kashimura, Hironobu Nishina, Tetsuya Sakairi

Mitsubishi Tanabe Pharma Coporation Safety Research Laboratories

True hermaphroditism in a Sprague-Dawley rat
oTakanori Yamada'), Kengo Harada", Takeshi Toyodaz), Kumiko Ogawaz), Chisato Nakayamal),
Yoshiaki Tagawa", Manabu Okuyama"

YPharmaceuticals Research Laboratories, SANWA KAGAKU KENKYUSHO CO., LTD.,
IDiv. Pathol., Natl. Inst. Health Sci.

A benign mixed tumor of the mammary gland in a juvenile male Crl:CD (SD) rat
oYumiko Kamiya, Tsubasa Saito, Moeko Aoki, Mizuho Takagi, Kochi Kakimoto, Yuko Yamaguchi

Pathology Department, Bozo Research Center Inc.

A case report of sex differentiation disorder rat with testicular tumors arising from the abdominal
undescended testes

oAkiko Okada, Kosei Inui, Yuta Baba, Eito Ikeda, Naoko Hongo, Mika Nagaike

Safety Sciences Group, Safety Science Research Laboratory, Central Research Institute, Ishihara Sangyo Kaisha,
Ltd.

Spontaneous seminoma in Japanese medaka (Oryzias latipes)
oYusuke Kuroda, Masayuki Kimura, Chisato Hayakawa, Seigo Hayashi, Kazuya Takeuchi,
Satoshi Furukawa

Nissan Chemical Corporation

A case of peculiar thyroid gland lesion characterized by giant C-cell complexes in a beagle dog
oJunichi Sugiyama, Hideki Tanaka, Shota Yoshida, Satoshi Suzuki, Shohei Kanie, Kazuhiko Besshi

Discovery and Preclinical Research Division, Taiho Pharmaceutical Co., Ltd.

A case of pemphigus foliaceus in a cynomolgus monkey

oShinichi Onishi", Minto Nakagawal), Saori Matsuo”, Junko Shinozuka", Mio Hiramatsu?,
Takehito Isobe", Toshihiko Watanabe", Atsuhiko Kato"

YResearch Division, Chugai Pharmaceutical Co., Ltd. ?Chugai Research Institute for Medical Science

An ectopic acinar cell carcinoma of unknown origin in the thoracic cavity of a F344 rat
oChinatsu Fujiwara, Shinya Miyazaki, Yoshitaka Katoh, Tsuyoshi Ito, Aya Koyama, Naofumi Takahashi,
Atsushi Shiga, Takanori Harada

The Institute of Environmental Toxicology
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|

History and development of the Japanese Society of Toxicologic Pathology
—Empathy and interaction between aged and young members—

OMakoto Enomoto", Mari lida?

Dno affiliation, ?University of Wisconsin-Madison

The field of “Toxicologic Pathology” evaluates potentially toxic chemical exposures and chemically mediated illnesses in humans
and experimental animals. Comparative studies of chemical exposures between model organisms and humans are essential for risk
assessment of chemicals and human health. In 1985, the STP invited JSTP representatives to their Symposium entitled “Estimating
Human Risk from Animal Tumor Data”. Dr. Enomoto described the current level of diagnostic expertise among toxicologic pathologists
in Japan. He also presented a comparison of histological data from human stomach and liver cancers with the results from experimental
animals with these cancers. Histological specimens of stomach cancer induced by derivatives of nitrosoguanidine in rats or dogs were
compared with those of human endoscopic biopsy specimens. Histopathological changes in rodents associated with progression from
acute to chronic hepatic damage including cirrhosis and liver cancer induced by carbon tetrachloride and luteoskyrin were compared
with biopsy or autopsy specimens from human liver cancer patients (How does Japan differentiate hyperplasia from neoplasia? Tox.
Path. 1985). At this session, Dr. Enomoto would like to present his memories of toxicologic pathology research and express his gratitude
to the present JSTP membership, especially the younger members of our Society. He will also address the challenges of using emerging

technologies in future studies of toxicologic pathology.

B Biography
Makoto Enomoto

School Education
1948-1952  Department of Medicine, Faculty of Medicine, The University of Tokyo
1953-1957  Pre-doctoral Course, Faculty of Medicine, The University of Tokyo

Employment History

1958-1967 Research Fellow and Associate, Department of Pathology, Faculty of Medicine, The University of Tokyo

1967-1972  Associate Professor, Department of Cancer Susceptibility, The Institute of Medical Science, The University of Tokyo
1972-1977  Professor, Department of Pathology, St. Marianna Medical University

1980-2004 Head of Pathology Department and Vice President, Bio-safety Research Center, Pesticide and Medical Drugs
1982-1992  Head of Pathology Department, Bioassay Institute of Japan

Memberships
Honorary Member
Japanese Cancer Association
The Japanese Society of Toxicology
The Japanese Society of Toxicologic Pathology
American Society for Microbiology
Honorary Consultant
The Japanese Association of Histotechnology
Technical Consultant
Anpyo Center, Chemical Industry Institute, Shenyang, China

Review Articles

* Enomoto, M. and Saito, M. (1972): Carcinogens produced by fungi. Annu. Reviews Microbiol. 26, 279-312.

* Enomoto, M., Tierney, W.J. and Nozaki, K. (2008): Risk of human heath by particulate matter as a source of air pollution—
Comparison with tobacco smoking—. J. Toxicol. Sci., 33, 251-267.

* Enomoto, M. and Tierney, W. (2011): Evidence-based way for prevention of human cancers. J. Chinese Clin. Med. 6, 133-146.
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|

Changes in health care needs and the contributions of toxicological pathology

(O Sunao Manabe

Daiichi Sankyo Co., Ltd.

Disease structure and associated medical needs have changed dramatically with advances in medical care and improvements in hygiene
management, and innovative drugs have been actively involved in these changes. Since the dramatic contribution of antimicrobials to
the treatment of infectious diseases, new drugs for cardiovascular diseases and new agents with novel modes of action for malignant
tumors, have been developed. These new drugs should not only be effective but also be safe, and the field of toxicological pathology
has contributed significantly to the assessment of their safety. On the other hand, as drug classifications have expanded from small
molecule compounds to biologics and even to new modalities, toxicological pathology also needs to make progress in conducting
safety assessments. Final judgements in pathological examinations have had greatest significance to the conclusions, and have
provided very important information on toxicity mechanisms. In the process of new modality drug development, modality-specific
toxicological issues and toxicity information are increasing. Consequently, it is even more important to make appropriate toxicological
pathology assessments corresponding to each modality. Furthermore, advances in digital technologies are also changing approaches to
toxicological pathology itself. I would like to give you an idea of how toxicological pathology can continue to contribute in the future

and introduce the topic of digital transformation.

B Biography
Sunao Manabe
President and CEO of Daiichi Sankyo Co., Ltd.

School Education

1977.3  DVM in Veterinary Science, The University of Tokyo

1978.3  Graduate International Research Student from Veterinary Science, The University of Tokyo
1982.3  MS in Medical Sciences, The University of Tsukuba

1988.3  PhD degree from Veterinary Science, The University of Tokyo

1990.8 A visiting scientist of College of Veterinary Medicine, The Ohio State University

Employment History

1978.4  Joined Sankyo Co., Ltd.

2003.7  Vice President, Sankyo Pharma Development (overseas subsidiaries), Edison, NJ

2005.7  Vice President of Medicinal Safety Research Laboratories, Sankyo Co., Ltd.

2007.4  Vice President of Medicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.

2009.4  Corporate Officer, Daiichi Sankyo Co., Ltd.

2014.6  Member of the Board, Executive Officer, Daiichi Sankyo Co., Ltd.

2015.4  Member of the Board, Senior Executive Officer, Daiichi Sankyo Co., Ltd.

2016.6  Representative Director, Member of the Board, Executive Vice President, Daiichi Sankyo Co., Ltd.
2017.4  Representative Director, Member of the Board, President and COO, Daiichi Sankyo Co., Ltd.
2019.6  Representative Director, Member of the Board, President and CEO, Daiichi Sankyo Co., Ltd.

Memberships
* The Japanese Society of Toxicologic Pathology

Honorary Member/ Director/ Inspector/ Councilor/ President of Annual Meeting in 2009/25th
* The Japanese Society of Toxicology

Meritorious Member/ President/ Director/ Councilor/President of Annual Meeting in 2011/38th
* The Japanese Society of Veterinary Science

Director/ Councilor
« Japanese College of Veterinary Pathologists

Director/ Councilor

Honors and Prizes
*2012 The JSOT Award
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Significance and problems in detection and identification of DNA adducts and modified
bases in human tissue

(OHaruhiko Sugimura, Yuji lwashita, Ippei Ohnishi, Shunsuke Otsuka, Felix Manirakiza, Yuto Matsushita

Hamamatsu University School of Medicine

DNA adductomics approach for the past decades gave us several issues to be solved, ranging from the problem in detection
and identification to interpretation in the clinical and epidemiological settings. DNA adducts including some base modification
enzymatically processed in the body have been presumed to be the origin of mis-pairing and ultimate event in mutagenesis, and the
recent accumulation of DNA mutations in human tumors reflect, to some degrees, the process starting from the formation of DNA
adduct and consequent base substitution, which is now called as mutation signature. In this presentation, I like to address the reality in
detection, identification, and interpretation of multiple DNA adducts in human tissue, adductor approach, which we have experienced in
our laboratory. The future progress depends on the expertise of chemical carcinogenesis in laboratory animals which we have 105 years

of history and state-of-the art technology of advanced next generation sequencing.

B Biography
Haruhiko Sugimura

Professor and Chairman, Department of Tumor Pathology, Hamamatsu University School of Medicine

School Education
1976-1982 MD, Faculty of Medicine, The University of Tokyo
1982-1986 PhD (Pathology), Faculty of Medicine, The Graduate School, The University of Tokyo

Employment History

1986-1987 Research Resident, Epidemiology Division, National Cancer Center Research Institute, Tokyo

1987-1991  Assistant Professor, Department of Pathology, The University of Tokyo

1987-1990  Visiting Fellow, Laboratory of Human Carcinogenesis, NCI, NIH, USA

1991-1995  Associate Professor, 1st Department of Pathology, Hamamatsu University School of Medicine, Hamamatsu, Shizuoka

1995— Professor, 1st Department of Pathology (Currently Department of Tumor Pathology), Hamamatsu University School of
Medicine
2020— Vice Director, Hamamatsu University School of Medicine

Memberships

* The Japanese Society of Pathology (Councilor)

« The Japanese Cancer Association (Councilor)

« Japanese Gastric Cancer Association (Councilor)

* The Japanese Society of Hereditary Tumors (Councilor)

Honors and Prizes
2015 Japanese Pathology Award
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Global strategy of the Japanese Society of Toxicologic Pathology

OHideki Wanibuchi

Department of Molecular Pathology, Osaka City University Graduate School of Medicine

The situation surrounding toxicologic pathology in Japan is becoming more challenging, and there is a tendency to outsource animal
tests to overseas companies. Japanese Society of Toxicologic Pathology (JSTP) have effective training programs for toxicologic
pathologists and a highly reputable board certification system for Diplomat of JSTP (DJSTP). Under the current circumstances, JSTP is
considered to be in a leadership position to guide the quality improvement of toxicpathological diagnosis of the outsourced companies,
especially in the Asian region. China, Taiwan and other Southeast Asian countries are actively aiming to develop the field of toxicologic
pathology, but they do not have an appropriate certification system for pathologists that is essential for guaranteeing the accuracy of
pathologic diagnosis. In this presentation, I would like to introduce the current status on training program for the researchers involved in
toxicological pathology in these countries and show the future direction of JSTP to advance the communication and collaboration with

toxicologists in the Asian region.

B Biography
Hideki Wanibuchi

Professor, Department of Molecular Pathology, Osaka City University Graduate School of Medicine

School Education
1978-1984 MD, Osaka City University Medical School
1985-1989  Doctoral Course, Department of Pathology, Osaka City University Medical School

Employment History

1984.4 Resident, Osaka City University Hospital

1989.4 Assistant Professor, Osaka City University Medical School

1991-1992  Osaka City Overseas Researcher (Department of Pathology, University of Amsterdam)
1993.7 Senior Assistant Professor, Osaka City University Medical Shool

2001.4 Associate Professor, Osaka City University Graduate School of Medicine

2006.4 Professor, Osaka City University Medical School

2019.2 Guest Professor, Chinese Academy of Science, Shanghai Institute of Materia Medica

Memberships

* The Japanese Society of Toxicologic Pathology (President / Councilor)
* The Japanese Cancer Association (Councilor)

* The Japanese Society of Pathology (Councilor)

* The Japanese Arsenic Scientist’s Society (Vice Chairman)

* The Japanese Society of Toxicology (Councilor)

* The Japanese Association for Cancer Prevention (Councilor)

* The Japanese Society of Food Chemistry (Director)

Honors and Prizes

*2004 Japan Pathology Award, Japanese Society of Pathology
*2005 Kitashi Mochiduki Award, Japanese Society of Toxicology
*2017 Tanabe Award, Japanese Society of Toxicology
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Inhalation toxicity study for humidifier detergents: Cause and effect relationship study

OKyuhong Lee'?
DKorea Institute of Toxicology, 2University of Science and Technology

In 2011, an unidentified lung injury was reported to the KCDC in Korea. The lung damage showed destructive brochiolitis affecting the
small airway with fibrosis and a few diffused alveolar damages. The epidemiological investigation suggested that the use of humidifier
disinfectants has a high correlation. The following studies have been conducted for the causal relationship scientifically. Depending on
the main ingredients of humidifier disinfectants sold on the market, PHMG, PGH, and CMIT/MIT groups were classified. We checked
whether the use of humidifier disinfectant products in each group produces it’s aerosols that can be inhaled by humans. We checked
whether the humidifier disinfectants instilled into the mouse’s airway is causing toxic effects such as inflammation and fibrosis similar
to those of human lungs. Finally, inhalation toxicity study using humidifier disinfectant aerosols from 3 groups was carried out. In
PHMG and PGH groups, pulmonary inflammation and fibrosis that appeared in humans were reproduced. However, the CMIT/MIT
group was not. There is a high possibility that lesions could not be identified due to various causes, such as differences between humans
and animals and lack of proper experimental conditions. Further research is very necessary considering these points. This presentation
describes the inhalation toxicity study of humidifier disinfectants performed in 2011. This work was supported by the Korea Institute
Toxicology, Korea (KK-2004).

B Biography
Kyuhong Lee

* Head, Korea Institute of Toxicology (KIT), National Center for Efficacy evaluation of Respiratory disease product (NCER)
« Professor, University of Science and Technology (UST), Human and Environment Toxicology

School Education

1989-1997 Konkuk University, BS in Physics

1997-1999 Konkuk University, MS in Condensed matter physics
1999-2004 Konkuk University, PhD in Condensed matter physics
Employment History

2005-2008 Postdoc, MRI Team, Korea Basic Science Institute (KBSI)
2008-2011 Senior Scientist, KIT

2008-2011 Assistant Professor, Pharmacology and Toxicology, UST
2011-2014 Associate Professor, Pharmacology and Toxicology, UST
2011-2018 Head, Inhalation Toxicology Research Center, KIT
2012—present Principal Scientist, KIT

2015—present Professor, Human and Environmental Toxicology, UST
2016—present Head, National Center for Efficacy evaluation of Respiratory disease product (NCER), KIT
2018-2020 Director, Research Strategy and Planning Division, KIT

Memberships

«2012-2013 Chairperson, Academic Committee, KSOT

*2012—present  Chairperson, Cooperation and Coordination Committee, KoEHS
*2014-2015 Chairperson, Planning Committee, KSOT

*2015-present  Associate Editor, Molecular and Cellular Toxicology
«2016-2019 Chairperson, Education and Certification Committee, KSOT
*2020-present  Chairperson, Risk Communication Committee, KSOT

Honors and Prizes

*2011 Governor’s Award, Jeollabuk-do

#2012 Minister’s Award, Ministry of Health and Welfare (MHW)

«2015 Academic Award, KSOT

*2018 Prime Minister’s Award

*2019 President’s Award, National Research Council of Science & Technology (NST)
«2019 Academic Grand Prize, KSOT

— 111 —

0
<
3
T
]
(28
c
3




(%]
<
3
-]
<]
@
£
3

The 37th Annual Meeting of the Japanese Society of Toxicologic Pathology Symposium

BEN [

Novel in vivo screening assay for estrogenic properties using in vivo bioluminescent
imaging
O Tsuyoshi Nakanishi

Laboratory of Hygienic Chemistry and Molecular Toxicology, Gifu Pharmaceutical University

The uterotrophic bioassay, is already standardized in OECD guidelines as a short-term in vivo screening assay, TG No.440, for detecting
the estrogenic action of potential endocrine disrupting chemicals. However, there is a possibility that the bioassay may overlook some
estrogenic properties which has little effect to the uterus. On the other hand, we recently generated a new transgenic mouse carrying
E-Rep reporter gene which consisted of the luciferase under the control of estrogen-responsive elements coupled to a minimal promoter.
We here established a novel in vivo screening assay using E-Rep mice with in vivo bioluminescence imaging to solve the problem of the
uterotrophic bioassay and validated the assay by comparing with the uterotrophic bioassay. In vivo imaging of E-Rep mice could detect
the estrogenic action of a reference estrogen, 17a-ethinylestradiol, at lower doses compared to the uterotrophic bioassay. In addition,
the estrogenic action of a selective estrogen receptor modulators, bazedoxifene, was not detected by uterotrophic bioassay, whereas that
could be detected by in vivo imaging of E-Rep mice. Our results indicated that in vivo imaging using E-Rep mice is useful for short-term
screening assay of xenoestrogens because of detection of the estrogenic actions that could not be detected by uterotrophic bioassay. In

this symposium, some examples of evaluation of other potential xenoestrogens using the screening assay system will also be introduced.

B Biography
Tsuyoshi Nakanishi, PhD

Professor, Laboratory of Hygienic Chemistry and Molecular Toxicology, Gifu Pharmaceutical University

School Education

1993.3 BPharm in Faculty of Pharmaceutical Sciences, Osaka University, Japan
1995.3 MPharm in Graduate School of Pharmaceutical Sciences, Osaka University, Japan
1998.3 PhD Pharm in Graduate School of Pharmaceutical Sciences, Osaka University, Japan

Employment History

1998.4-2008.3  Assistant Professor, Department of Toxicology, Graduate School of Pharmaceutical Sciences, Osaka University
2008.4-2018.6  Associate Professor, Laboratory of Hygienic Chemistry and Molecular Toxicology, Gifu Pharmaceutical University
2018.7— Professor, Laboratory of Hygienic Chemistry and Molecular Toxicology, Gifu Pharmaceutical University

Memberships

* The Japanese Society of Toxicology (Councilor)
* The Japanese Society of Immunotoxicology (Councilor)
* The Japanese Teratology Society (Councilor)

» The Pharmaceutical Society of Japan

* The Japanese Cancer Association

* The Molecular Biology Society of Japan

* The Japanese Society for Hygiene

« Japan Society of Reproductive Endocrinology

« Japanese Society of Food Chemistry

* The Sessile Organisms Society of Japan

* The Endocrine Society

Honors and Prizes

* The JSOT Young Scientist Award 2007

* The JSOT Pfizer Award 2018

* The JSOT JCIA LRI Award 2018

* The PSJ Award for Divisional Scientific Promotion 2018 etc...
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Evaluation of ecotoxicity using medaka

(O Norihisa Tatarazako

Ehime University

There are millions of chemical substances in the world, and it seems that there are tens of thousands of them used in our daily lives.
Ecotoxicity tests have been indispensable for evaluating and managing these diversifying chemical substances. However, in recent
years, efficient and reduced toxicity tests have been considered for animal welfare and reduction of test costs. As one of the measures,
the Organization for Economic Co-operation and Development (OECD) has taken the lead in unifying the guidelines for ecotoxicity test
methods and standardizing them internationally. In addition, MAD (Mutual Acceptance of Data) idea that the results of tests conducted
under the GLP (Good Laboratory Practice) are accepted by both OECD and non-OECD countries is recognized worldwide. Under such
circumstances, Japanese medaka is recommended as a test organism in various OECD test guidelines. Specifically, the use of medaka is
permitted in No.203, No.210, No.212, No.215, No0.229, No.230, No.234, No.240 of the OECD Test Guidelines. Four of these, No0.229,
No.230, No.234, and No.240, are test methods for endocrine disrupting chemicals. Of particular note is the No.240 “Medaka Extended
One Generation Rrproduction Test”, which specializes in medaka fish. Why was medaka, which lives only in Japan and southern Korea,
accepted all over the world? Although Japan’s position in the world economy cannot be ignored, I would like to explain it from its

biological characteristics.

B Biography
Norihisa Tatarazako

Professor, Graduate School of Agriculture, National University Corporation, Ehime University

School Education

1982-1986  Department of Forestry, Faculty of Agriculture, The University of Tokyo

1986-1988 Master’s Program in Forestry, Graduate School of Agriculture, The University of Tokyo
Doctorates degree of Agriculture

Employment History

1988-2001  Oji Paper Co., Ltd.

2001-2017 National Institute for Environmental Studies Environmental Risk and Health Research Center
2017- Current position

Memberships

* Vice Chairman of the Environmental Hormone Society
* Vice Chairman of SETAC Japan

* SETAC Asia Pacific Board Member

« Japanese Society of Toxicology: Secretary General

« Japan Environmental Chemistry Society: Councilor

Honors and Prizes

#2008 Japanese Geotechnical Society Ground Environment Award
*2014 Japan Society for Environmental Chemistry Academic Award
+2016 Japan Environmental Chemistry Society Paper Award

#2016 Japan Environmental Chemistry Society Technology Award
*2018 Japan Society for Water Environment Academic Award
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Nonclinical safety assessments of antibody-drug conjugates

O Kazuyoshi Kumagai

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

Antibody-drug conjugates (ADC) are a promising agent to improve a therapeutic index. Over a hundred clinical trials of ADCs for
advanced cancers are on-going and several ADCs have been approved. An ADC is composed of IgG and small molecule (payload) via
an appropriate linker and its toxicity is related with each profile and liker technology. Toxicity by ADCs is considered target-dependent
uptake or target-independent payload releases in blood and interstitial tissues, or resulted by uptake to non-target expressing cells. The
profiles of target expression in normal cells and payload toxicity are useful for risk assessments of ADCs. To date, approved ADCs
are against eight different target molecules and three classes of cytotoxic agents: calicheamicin, tubulin polymerization inhibitors, and
topoisomerase inhibitors. Safety profiles of ADCs are generally considered target-independent based on the comparable toxicity in
each ADC containing the same payload class. The approved ADCs have hemato-, ocular, and hepato-toxicity, and recent ADCs have
other issues including lung toxicity. Some target organs of toxicity are associated with target-independent uptake via Fc portions (e.g.,
FcyR-mediated) and non-specific endocytosis (e.g., micropinocytosis). Engineered IgG to modulate uptakes could be required for next
generation of ADCs with a highly cytotoxic payload. In this session, toxicity profiles of the approved ADCs and some examples to

modulate Fc functions will be presented.

B Biography
Kazuyoshi Kumagai, DVM, PhD, DJCVP, DJSTP, DJST
Scientist, Medicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.

School Education

19972003 BA, Veterinary Medical Science, University of Miyazaki

2010 PhD, Veterinary Medical Science, The University of Tokyo

2014-2016 Visiting Researcher, Department of Pathobiology and Diagnostic Investigation,
Michigan State University (Dr. Jack R Harkema Lab)

Employment History
2003— Medicinal Safety Research Laboratories, Sankyo Co., Ltd.
(2007- Daiichi Sankyo Co., Ltd.)

Memberships

* The Japanese Society of Toxicologic Pathology
* The Japanese Society of Veterinary Science

* The Japanese Society of Toxicology

Honors and Prizes

* 2011 Incentive Award of the Japanese Society of Toxicology

*2016 Paper of the Year Award of Society of Toxicology
(Inhalation and Respiratory Specialty Section)
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Practical points to consider in tissue cross-reactivity studies

OEtsuko Fujii, Atsuhiko Kato

Chugai Pharmaceutical Co., Ltd.

Therapeutic antibodies exert their effects through binding to cells and tissues in the human body, and binding in unintended sites may
cause toxic effects. Thus tissue cross-reactivity (TCR) studies are conducted as a part of the safety assessment for therapeutic antibodies.
Possible binding sites include the target antigen for the antibody and also off-target binding, and the FDA recommends the use of frozen
sections for immunohistochemistry (IHC). IHC is an effective method for comprehensive evaluation of possible binding sites, but there
are some issues for its application. As therapeutic antibodies are usually humanized or human antibodies, endogenous immunoglobulin
in human tissues can interfere with the assay. Additionally, as therapeutic antibodies are not intended for IHC, it can be difficult to
develop an assay. Another problem is, that some antigens are difficult to detect in frozen sections. Such issues can be addressed by the
use of a pre-complexing or labeling method, an additional study with an antibody suited for IHC, or with the use of FFPE sections.
However, the features of antibodies and antigens are diverse, and it is necessary to design TCR studies according to the features. In this
presentation, I would like to introduce some case studies, and propose the practical points to consider for designing a TCR study. As

there is ongoing debate on the value of information obtained in TCR studies, I would also like to discuss the significance of TCR data.

M Biography
Etsuko Fujii
Pathologist, Research Division, Chugai Pharmaceutical Co., Ltd.

School Education

1999 BA, Department of Veterinary Medicine, Faculty of Agriculture, Iwate University
2016 PhD, Department of Veterinary Medical Sciences, Graduate School of Agricultural and Life Sciences,
The University of Tokyo

Employment History
1999—present Pathologist, Research Division, Chugai Pharmaceutical Co., Ltd.

— 115 —

0
<
3
T
]
(28
c
3




(%]
<
3
-]
<]
@
£
3

The 37th Annual Meeting of the Japanese Society of Toxicologic Pathology Symposium

 52-3 | [

Preclinical safety guideline and risk assessment of oligonucleotide therapeutics

O Osamu Fueki

Pharmaceuticals and Medical Devices Agency

Currently, the mainstream of pharmaceuticals is chemically synthesized so-called small molecule drugs and biotechnology derived
macromolecule biopharmaceuticals. But in recent years, interest has been focused on the development of middle molecule drugs.
Middle molecule drugs include peptides, antibody fragments, oligonucleotide therapeutics (ONTs), etc. Among these, the development
of ONTs is most advanced, and several drugs are already on the market. Due to the novelty of their structure and mechanism of action,
there is no specific guideline for ONTs. Among existing guidelines, only ICH S6 (R1) states that principles outlined in this guidance
may also be applicable to oligonucleotide drugs. Therefore, the safety assessment of ONTs were principally conducted on a case-by-
case basis by referring to ICH S6 (R1) guideline. In order to solve this situation, Japanese Research Working Group for the ICH S6 &
Related Issues consisted of industry-government-academia members was established to hold discussions. The reports from Evaluation
Methods of Clinical Efficacy and Safety of Therapeutic Oligonucleotides team and the Oligo Safety Working Group were referred to
the discussion. The consensus of this research working group was issued in March 2020 as Guidelines for preclinical safety assessment
of oligonucleotide therapeutics. 1 expect that this presentation will be useful in considering nonclinical safety assessments of ONTs and

understanding concept of the guideline.

B Biography
Osamu Fueki

Senior Scientist (Toxicology), Pharmaceuticals and Medical Devices Agency

School Education

1983-1987 Department of Biology, Faculty of Science, Kumamoto University

1987-1989  Master’s Course, Department of Biology, Graduate School of Science, Kumamoto University
19922000 Department of Oncological Pathology, Nara Medical University

Employment History
2000-2004 Pharmaceuticals and Medical Devices Evaluation Center
2004— Pharmaceuticals and Medical Devices Agency

Memberships
* The Japanese Society of Toxicologic Pathology (Councilor)
* Nucleic Acids Therapeutics Society of Japan (Councilor)
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Non-clinical antibody/nucleic acid drug development strategy from a clinical perspective

O Setsuo Hasegawa®, Akihito Shimoi?

DPharmaspur Inc., ?Ina Research Inc.

While the creation of innovative drugs originating in Japan is expected, we are working to support venture drug discovery development.
Unlike drug development of the pharmaceutical company type, in venture drug discovery, out-licensing (license out) to a pharmaceutical
company is usually set as the goal, not final launching. In addition to data on pharmacological, pharmacokinetic and toxicity studies
in nonclinical studies, it is necessary to obtain safety and pharmacokinetic data in early human clinical studies, and if possible,
pharmacodynamic data.

In the case of venture drug discovery, there are restrictions on manpower, cost, etc., and it is an urgent issue how to proceed efficiently
and quickly while observing regulations. A development strategy from a clinical perspective is desired, which organizes the points
required for out-licensing, designs appropriate first-in-human clinical trials, and assembles necessary non-clinical trials. Furthermore, it
is essential to promote good communication with the pharmaceutical companies on the introduction (license in) side.

There is a barrier of species difference between nonclinical studies and human clinical trials, which has long been called the valley of

death. I would like to propose a bidirectional one-stop approach between nonclinical studies and early exploratory clinical trials.

l Biography
Setsuo Hasegawa

Representative Director, Pharmaspur Inc.

School Education
1972-1978  Tohoku University School of Medicine

Employment History

1978 Kanto Posts and Telecommunications Hospital

1987— Doctorate Degree, Nippon Medical School (Physiology I)

1991- Assistant Professor, Nippon Medical School (Internal Medicine I1I, Hematology)
2000— Director, Sekino Clinical Pharmacology Clinic

2013- Representative Director, Pharmaspur Inc.

Memberships

« The Japanese Society of Internal Medicine

* The Japanese Society of Hematology

« The Japanese Society of Clinical Pharmacology and Therapeutic
» The Pharmaceutical Society of Japan

Others
*1993-1994 studying abroad, The National Institutes of Health (NIH), United States
*2010-2015 Visiting Professor, Clinical Research, Innovation and Education Center, Tohoku University Hospital
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A perspective on DNA adductome analysis for evaluation of carcinogenesis

O Yukari Totsuka

Department of Cancer Model Development, National Cancer Center Research Institute

It is well known that gene mutations play a major role in the development of cancers. Chemical substances existing in the environment
form DNA adducts, which are considered to be triggers inducing mutations in the genome. Therefore, investigating the ability of
chemical substances to generate DNA adducts is regarded as one of the ways of predicting carcinogenicity. DNA adductome analysis
using Liquid Chromatography-Mass Spectrometry (LC-MS) allows comprehensive characterization of multiple DNA adducts. We have
improved the current adductome with High Resolution Mass Spectrometry (HRAM) to predict the chemical structure of unknown DNA
adducts. As a result of HRAM-adductome, a DNA adduct derived from N-nitrosopiperidin (NPIP) was found as a characteristic adduct
in area with frequent esophageal cancer in China. Therefore, it is suggested that NPIP may contribute to the development of esophageal
cancer in this area. Moreover, the HRAM-adductome can be applied as a safety evaluation method for chemical substances. When
biospecimens obtained from experimental animals exposed to nanoparticles or 1,4-dioxane were analyzed, multiple adducts related to
oxidative stress and inflammation were observed. It can be inferred that the mutagenicity-inducing mechanism of these chemicals is not
a direct action but an indirect action through a host reaction. Based on these observations, the toxicity prediction of chemical substances

using HRAM-adductome is currently under development.

[ | Biography
Yukari Totsuka

Laboratory Head, Department of Cancer Model Development, National Cancer Center Research Institute

School Education
1987-1991  College of Pharmacy, Nihon University
1991-1993  Graduate School of Meiji Pharmaceutical University

Employment History
1993-1997  Research Staff, Carcinogenesis Division, National Cancer Center Research Institute

1999 Awarded the degree of PhD in Pharmacology

2008— Section Head, Cancer Prevention Basic Research Project, NCCRI
2010- Laboratory Head, Division of Cancer Development Systems, NCCRI
2020— Laboratory Head, Department of Cancer Model Development, NCCRI

Memberships

* The Japanese Environmental Mutagen Society (Board member, Councilor)

* The Japanese Cancer Association (Councilor)

* Asian Association of Environmental Mutagen Societies (AAEMS): Executive Committee member

Honors and Prizes
#2003 Encouragement Award, The Japanese Environmental Mutagen Society
*2006 Encouragement Award, The Japanese Cancer Association
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Safety evaluation of flavoring agents by comprehensive toxicity test using reporter gene
transgenic animals

OYuiji Ishii

Divsion of Pathology, National Institute of Health Sciences

The in vivo mutation assay using a reporter gene transgenic animal is able to assess the mutagenicity taking into account the absorption,
distribution, metabolism, and excretion of exogenous chemicals. Especially, gpt delta animals having two reporter genes, gpt and red/
gam, can efficiently detect point mutation and deletion mutation, respectively. There were no differences between gpt delta animals and
its background animals in terms of toxicological response and spontaneous carcinogenicity. Accordingly, a 90-day repeated-dose test
using gpt delta rats allows us to evaluate not only mutagenicity in the target but also general toxicity. In addition, carcinogenicity in liver
also can be predicted by analysis of GST-P positive preneoplastic hepatic foci. Therefore, our comprehensive toxicity test using gpt delta
rats is expected to accelerate the safety evaluation of chemicals and contribute to the reduction of experimental animals. Since estragole
and 3-acetyl-2,5-dimethylthiophene gave rise to safety concerns of flavoring agents in EU, we applied comprehensive toxicity test to the
safety evaluation of flavoring agents. In this presentation, I will introduce the results of comprehensive toxicity tests for alkenylbenzen,
furan derivatives and acetamide. Furthermore, in addition to the examples incorporated comprehensive DNA adduct analysis and liver

micronucleus test, the usefulness and future prospects of this test will be discussed.

B Biography
Yuji Ishii
Section Chief, Division of Pathology, Biological Safety Research Center, National Institute of Health Sciences

School Education

1998-2002  Department of Analytical Chemistry, Hoshi University

2002-2004 Master’s Course, Department of Analytical Chemistry, Graduate School of Pharmaceutical Sciences, Hoshi University
2004-2007  Doctoral Course, Department of Analytical Chemistry, Graduate School of Pharmaceutical Sciences, Hoshi University

Employment History

2007-2009  Post-doctoral Researcher, Division of Pathology, National Institute of Health and Sciences
2009-2012 Researcher, Division of Pathology, National Institute of Health and Sciences

2012-2017  Senior Researcher, Division of Pathology, National Institute of Health and Sciences
2017- Section Chief, Division of Pathology, National Institute of Health and Sciences

Memberships
* The Japanese Environmental Mutagen Society (Councilor)

Honors and Prizes

*2012 JSTP Best Award

*2014 JSTP Excellent Award

#2016 Pfizer Highly Cited Paper Award
*2019 JEMS Incentive Award
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Studies on the characterization of in vivo markers of genotoxic or nongenotoxic
carcinogens from the early stages of treatment

OYuko lto"?), Kota Nakajima'-?), Yasunori Masubuchi'?), Satomi Kikuchi", Fumiyo Saito®, Yumi Akahori®),
Toshinori Yoshida", Makoto Shibutani®

YLVP, TUAT, ?UGSVS, Gifu Univ., ¥CERI

Evaluation of chemical carcinogenicity is crucial for assessment of chemical safety. However, standard carcinogenicity bioassays
are time-consuming and costly. Therefore, the development of new and rapid means for evaluation or prediction of the carcinogenic
potential of chemicals is necessary for efficient detection of carcinogens. The present study approached by means of the two aspects
to explore in vivo markers of genotoxic and nongenotoxic hepatocarcinogens from the early stages of treatment in the liver. One is
DNA methylation, which is one of the epigenetic regulatory mechanism of gene expression, and the other is reprogramming of energy
metabolic pathways toward carcinogenesis.

As a result, we identified 4 genes, Ldlrad4, Proc, Cdhl7 and Nfia, as potential in vivo epigenetic markers of nongenotoxic
hepatocarcinogens from the early stages of treatment. Among them, LDLRADA4, a negative regulator of TGF B signaling, and PROC,

a molecule participating in p21WVAFI/CIP!

upregulation by activation, were found to play a role for development of preneoplastic lesions
produced by nongenotoxic hepatocarcinogens. With regard to the approach on the reprogramming of metabolism toward carcinogenesis,
we found that there are differential responses between genotoxic and nongenotoxic hepatocarcinogens on reprogramming of energy

metabolic pathways toward carcinogenesis in liver cells from the early stage of hepatocarcinogen treatment.

B Biography
Yuko Ito, DVM, PhD, DJSTP, DJICVP
Pathology Group, Discovery Technology Dept., Chugai Pharmaceutical Co., Ltd.

School Education
2004-2010  School of Veterinary Medicine, Azabu University
2017-2020 Doctoral Course, Pathogenetic Veterinary Science, United Graduate School of Veterinary Sciences, Gifu University

Employment History
2010-2017 Department of Drug Safety Research, Otsuka Pharmaceutical Co., Ltd.
2020— Pathology Group, Discovery Technology Dept., Chugai Pharmaceutical Co., Ltd.

Honors and Prizes

*2014 JTP Incentive Award

*2018 Excellent Award, 34th Annual Meeting of JSTP
+2019 JTP Best-Paper-of-the-Year Award

(Original Article)

« Ito Y, Nakajima K, Masubuchi Y, Kikuchi S, Saito F, Akahori Y, Jin M, Yoshida T, Shibutani M. Expression Characteristics of Genes
Hypermethylated and Downregulated in Rat Liver Specific to Non-genotoxic Hepatocarcinogens. Toxicol Sci. 2019. 169(1): 122—136.

« Ito Y, Nakajima K, Masubuchi Y, Kikuchi S, Saito F, Akahori Y, Jin M, Yoshida T, Shibutani M. Differential responses on energy
metabolic pathway reprogramming between genotoxic and non-genotoxic hepatocarcinogens in rat liver cells. J Toxicol Pathol. 2019.
32(4): 261-274.

« Ito Y, Nakajima K, Masubuchi Y, Kikuchi S, Okano H, Saito F, Akahori Y, Jin M, Yoshida T, Shibutani M. Downregulation of
low-density lipoprotein receptor class A domain-containing protein 4 (Ldlrad4) in the liver of rats treated with nongenotoxic
hepatocarcinogen to induce transforming growth factor B signaling promoting cell proliferation and suppressing apoptosis in early
hepatocarcinogenesis. J Appl Toxicol. 2020. 40(11): 1467-1479.
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Establishment of liver carcinogenicity evaluation scheme for chemical substances
subject to Japan Chemical Substances Control Law

OMin Gi", Shugo Suzuki?, Masaki Fujioka®, Anna Kakehashi?, Hideki Wanibuchi?

DDepartment of Environmental Risk Assessment, Osaka City University Graduate School of Medicine,
YDepartment of Molecular Pathology, Osaka City University Graduate School of Medicine

Monitoring chemical substances and priority evaluation chemical substances are regulatory categories of chemicals under Japan
Chemical Substances Control Law. Monitoring chemical substance are confirmed to be persistent and highly bio-accumulative,
however, long-toxicity is unknown. Priority evaluation chemical substances are prioritized for assessment due to their potential risks
of long-term toxicity to human health or the environment. There are concerns about their impact on human health, and in particular,
carcinogenicity. As current experimental methods used to evaluate carcinogenicity are often time-consuming and expensive, there is a
great need to develop short-term and comprehensive animal models for risk assessment. Since liver is the most frequent target site for
carcinogenicity of chemicals, we are aiming to establish short systems that can detect liver carcinogenicity with high accuracy. We will
present our recent work on the development of “Ultra-short-term rat model for detecting genotoxic hepatocarcinogens” using expression
data of marker genes 24 hours after single administration of the test chemicals and “Short-term rat model for detecting nongenotoxic
hepatocarcinogens” using the expression data of marker genes in a 28-day repeated oral administration study. We showed that our gene
expression-based classification models can discriminate genotoxic and nongenotoxic hepatocarcinogens from other chemicals and are

useful for rapid detection of hepatocarcinogens.

B Biography
Min Gi

Associate Professor/Research Professor, Department of Environment Risk Assessment, Osaka City University Graduate School of
Medicine

School Education
1988-1993 China ShenYang Medicine College
1997-2001 Doctoral Course, Department of Pathology, Osaka City University Graduate School of Medicine

Employment History
2001-present  Osaka City University Graduate School of Medicine
2002-2004 University of Nebraska Medical Center

Memberships

« The Japanese Society of Toxicologic Pathology (Councilor)
* The Japanese Society of Toxicology (Councilor)

* The Japanese Society of Pathology (Councilor)

« Japanese Cancer Association (Councilor)
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Current status of peer review and pathology reports in Japan

O Takeshi Watanabe

Drug Safety Research and Evaluation, Takeda Pharmaceutical Company Limited

Histopathological evaluation is one of the key endpoints of a toxicology study, and the results obtained therein can have a significant
impact on the results and conclusions of the study. On the other hand, since the histopathological evaluation is relied on the professional
expertise of each pathologist, peer review process whereby the opinion from the other pathologists can be confirmed, has been
implemented at many facilities with the aim of ensuring the quality and accuracy of the histopathology data. Peer reviews are performed
in accordance with the best practices recommended by regulatory authorities and societies of toxicologic pathology. In this presentation,
speaker will introduce the processes how sponsor’s peer review is planned, performed and recorded by a Japanese pharmaceutical
company to show an example of peer review process in Japan. Regarding the pathology reports, unlike in the United States and Europe,
where pathology reports themselves are defined as pathology raw data, it is likely that each facility has its own way of preparing and
handling pathology reports in Japan, for instance, whether pathology report should be prepared, what should be described in pathology
reports, and whether pathology report should be attached to the final report. Therefore, speaker will also introduce an example how

pathology reports are currently prepared and handled in Japan.

B Biography
Takeshi Watanabe
Director, Drug Safety Research and Evaluation, Takeda Pharmaceutical Company Limited
School Education

1985-1989 Department of Animal Science, Faculty of Agriculture, Kyoto University
1989-1991  Graduate School of Agricultural Sciences, Kyoto University

Employment History
1991- Drug Safety Research and Evaluation, Takeda Pharmaceutical Company Limited

Memberships

* The Japanese Society of Toxicologic Pathology (Councilor)
* The Japanese Society of Toxicology

* The Japanese Society for Regenerative Medicine
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Review of the FDA guidance on Pathology Peer Review in Nonclinical Toxicology Studies
(2019) and practice of pathology peer review in the pharmaceutical industry in the U.S.

O Takayuki Tsuchiya

Merck & Co., Inc.

The pathology peer review (PPR) process has been a frequent topic for discussion in the last decade between regulatory bodies and
scientific societies since each national region started to form informal to formal procedures of PPR. OECD released “The draft Guidance
on the GLP Requirements for Peer Review of Histopathology” in 2010, and was finalized in 2014. In 2019, FDA issued a guidance
“Pathology Peer Review in Nonclinical Toxicology Studies: Questions and Answers - Guidance for Industry” and has been opened
for public comment. The contents of the FDA guidance generally adhere to the guidance by OECD with some complementary items.
Important items that may be impactful for PPR practice in industries in the guidance include: 1) documentation and retention of records
pertinent to peer review process and 2) procedures to assure that the study pathologist’s interpretive findings are not unduly influenced
during the PPR process. Concurrently, the use of digital pathology for primary histopathology diagnoses or PPR has been accelerated in
our practice due to recent FDA guidance “Enforcement Policy for Remote Digital Pathology Devices During the Coronavirus Disease
2019 (COVID-19) Public Health Emergency (April 2020)”. The author will review some key items from the draft FDA guidance and

provide the author’s points of view along with our current PPR practice as examples of pharmaceutical industries in the US.

B Biography
Takayuki Tsuchiya, DVM, PhD, DACVP
Executive Director, Pathology, Safety Assessment, West Point, Merck & Co., Inc.

School Education
1985-1991 Faculty of Veterinary Medicine, Nippon Veterinary and Life Science University, Tokyo
2005 PhD, Course of Veterinary Science, Azabu University

Employment History

1991.4-2004.12 Research Scientist, Toxicology Laboratory, Mitsubishi Kasei Corporation (current Mitsubishi Tanabe Pharma
Corporation)

2005.1-2009.6 Senior Research Pathologist, Pathology, Safety Assessment, Banyu Pharmaceutical Co., Ltd. (current MSD)

2009.7-2016.9 Senior Principal Scientist, Pathology, Safety Assessment, West Point, Merck & Co., Inc.

2016.10-2020.9 Director, Pathology, Safety Assessment, West Point, Merck & Co., Inc.

Certificates

* 1991 License of Veterinarian

+ 1998 Diplomate, Japanese College of Veterinary Pathologist

* 1998 Diplomate, Japanese Society of Toxicologic Pathologist
*2004 Diplomate, Japanese Society of Toxicology

*2013 Diplomate, American College of Veterinary Pathologists

Memberships

* 1992  Member, The Japanese Society of Toxicologic Pathology

* 1999 Member, The Japanese Society of Toxicology

#2003 Member, The Japanese Society of Veterinary Science
*2009 Member, The Society of Toxicologic Pathology

#2013 Member, The American College of Veterinary Pathologists
*2015 Member, The Society of Toxicology
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Possibility of utilization of digital images/whole slide images in nonclinical safety
assessment and GLP studies

O Etsuko Ohta

Global Drug Safety, Eisai Co., Ltd., Japan

In clinical setting, to provide high-quality pathologic diagnosis, the need for remote pathological diagnosis using Digital Images/Whole
Slide Images (WSI) (digital pathology) has increased, and the 2018 revision of medical fees has made digital pathology covered by
insurance. In the field of toxicologic pathology, pathologists are also required to provide rapid and high-quality diagnosis to identify the
toxicity profiles of various drugs and chemicals with diverse targets and modalities. For expedient and accurate evaluation of a large
number of slides, not only education but also timely discussion by sharing cases and experiences with peer reviewers and consultants
are essential. By obtaining WSI, specimens can be observed concurrently by multiple people in different locations. Digital pathology
improves diagnosis by enabling annotations and comments to be shared. Obtained WSIs also allow as build searchable historical
control materials and Al-based support which can be incorporated to the diagnostic process. Implementation IT-based diagnostic
support can improve the efficiency and quality of diagnosis. At present, use of WSI for primary observation in GLP studies is not
approved by regulatory authorities. However the use of WSI for discussion and non-GLP peer reviews has begun. In this presentation,
examples of current status and issues of the use of WSI and Al based support in the pathologic diagnosis and possibility of improvement

toxicological pathology will be discussed.

B Biography
Etsuko Ohta

Principal Scientist, Head of Pathology Examination, Biopharmaceutical Assessment Core Function Unit, Global Drug Safety, Eisai Co.,

Ltd., Japan

School Education

1996 BS, Dept. of Veterinary Medicine, Faculty of Agriculture, The University of Tokyo, Japan

2000 PhD (veterinary medicine), Graduate School of Agricultural and Life Sciences, The University of Tokyo

Employment History

2000-2009 Scientific Investigator, Pathology-Clinical Pathology, Safety Assessment, Tsukuba Research Institute, Banyu
Pharmaceutical Co., Ltd., Japan

2009-2012  Scientist, Tsukuba Drug Safety, Global Drug Safety, Biopharmaceutical Assessment Core Function Unit, Eisai Co., Ltd.,
Japan

2012— Principal Scientist, Global Drug Safety, Biopharmaceutical Assessment Core Function Unit, Eisai Co., Ltd., Japan

Memberships

» The Japanese Society of Toxicologic Pathology (Councilor)
« Japanese Society of Veterinary Science

« Japanese College of Veterinary Pathologists

« Japanese Association of Laboratory Animal Science

* The Japan Society of Hepatology
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The INHAND and SEND CT terminology and terminology unification for use by JSTP

OKatsuhiko Yoshizawa'?

YMukogawa Women’s University, ?International Terminology Committee, JSTP

INHAND is the international glossary of toxic pathology which was established as a joint project of the STP, BSTP, ESTP, and JSTP.
The nomenclature terminology for the rodent has been reviewed by working groups for each organ system and has already been
published. Further, the terminology has been revised due to differences in terms for each organ, and was republished on goRENI,
version 3.14 in November 2019. The pathology terminology for the dog, monkey, rabbit, mini-pig, and fish is also under consideration,
and is scheduled to be completed by 2020/2021. The toxicological data for drugs submitted to the FDA is required to be submitted as
a data file in the format of Standard for Exchange of Nonclinical Data (SEND). The terminology for SEND, a glossary called SEND
Controlled Terminology (SEND CT), has been published, and FDA data submission requires the use of this SEND CT. This glossary is
handled by a SEND team in the CDISC (Clinical Data Interchange Standards Consortium), and that team cooperates with the INHAND-
GESC of STP. The number of registered terms is still small, includes many terms that do not exist in INHAND, and there are other
terms that need to be considered; so it may be a glossary that needs additions and adjustments. The JSTP is currently trying to create a
searchable Excel file for pathology diagnostic terminology that includes INHAND, SEND CT, and other commonly used diagnoses with

plans to release it to JSTP members in near future.

B Biography
Katsuhiko Yoshizawa

Professor, Department of Innovative Food Sciences, School of Food Sciences and Nutrition, Mukogawa Women’s University

School Education
1984-1987 Department of Veterinary Medicine, Faculty of Agriculture, Tottori University
1987-1989 Master’s Course, Department of Veterinary Science, Graduate School of Agriculture, Tottori University

Employment History

1989-2009 Drug Safety Research Laboratories, Astellas Pharmaceutical Co., Ltd.

2009-2017 Assistant Professor, Pathology II, Department of Medicine, Kansai Medical University

2017-2020 Professor, Department of Food Sciences and Nutrition, School of Human Environmental Sciences, Mukogawa
Women’s University

2020-present  Professor, Department of Innovative Food Sciences, School of Food Sciences and Nutrition, Mukogawa Women’s
University

Memberships

* The Japanese Society of Toxicologic Pathology (Board member, Councilor)
* The Japanese Society of Toxicology (Councilor)

« The Japanese College of Veterinary Pathology (Board member, Councilor)
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“SENDing” pathological terms

O Hirofumi Hatakeyama®), Haruko Koizumi®), Shin-ichi Horikawa®", Konomi lino", Shin-ichi Sato"), Takayuki Anzai??),
Hijiri lwata®

DIna Research Inc., ?Showa University School of Medicine, ¥PDS Pathology Data Systems,

“Laboratory of Toxicologic Pathology, LunaPath LLC.

SEND (Standard for Exchange of Nonclinical Data) is a standard for nonclinical data for drug applications required by the FDA, and
the data should be created according to SEND Implementation Guide (SEND IG) developed by CDISC (Clinical Data Interchange
Standards Consortium). The latest version of IG is 3.1 (SENDIG v3.1) as of today, and it is applied for study types such as single and
repeated dose toxicity, carcinogenicity, and GLP TK study. The data should be subdivided and populated into specified “domains”.
Especially for pathological data that is descriptive, it is required to select base pathological processes from SEND CT (Controlled
Terminology) when creating SEND data. In addition, it should be explained in nSDRG (Nonclinical Study Data Reviewer’s Guide)
for base pathological processes that are not in the list of CT. As for the rules when selecting pathological terms for base pathological
processes, there are 2 points of view that present pathologists on the field with a choice; CDISC essentially makes it compulsory to map
into CT while the Society of Toxicologic Pathology recommends using INHAND for SEND data. This workshop introduces mapping

method and pathological terms we currently use in this transition period of SEND using specific cases.

B Biography
Hirofumi Hatakeyama

Director, Pathology & Clinical Laboratory Department, Ina Research Inc.

School Education
1995-2001 Department of Veterinary Medicine, Faculty of Dairy, Rakuno Gakuen University

Employment History
2001- Japan Food Research Laboratories Tama Laboratory
2006— Ina Research Inc.

Memberships
* The Japanese Society of Toxicologic Pathology (Councilor)

Honors and Prizes
«2011 JTP Incentive Award
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INHAND terminology in the SEND era: How is it working to date

(O Charlotte M. Keenan
C.M. Keenan ToxPath Consulting

The INHAND Proposal (International Harmonization of Nomenclature and Diagnostic Criteria for Lesions) was initiated in 2005. STP
and European Society of Toxicologic Pathology (ESTP), along with Registry of Industrial Toxicology Animal-data (RITA), established
a collaborative process to review, update, and harmonize existing nomenclature documents and databases. The British Society of
Toxicologic Pathology (BSTP) and the Japanese Society of Toxicologic Pathology (JSTP) joined the project in 2006, making this a
truly global initiative. Representatives from the Food and Drug Administration (FDA) have indicated an interest in using microscopic
pathology terminology developed by INHAND because the terms are developed by experts and are published in peer-reviewed journals.
INHAND GESC representatives attend meetings with representatives of FDA Center for Drug Evaluation and Research (CDER),
Clinical Data Interchange Standards Consortium (CDISC), and National Cancer Institute (NCI) Enterprise Vocabulary Services
(EVS) to assist with incorporating INHAND terminology as preferred terminology for SEND (Standard for Exchange of Nonclinical
Data) submissions to the FDA. To date there has been wide acceptance of INHAND nomenclature, based on input from industry and
government toxicologists as well as information technology specialists. Examples of harmonized terminology, how it can be accessed,

and how it can be mapped to SEND controlled terminology will be provided.

[ | Biography
Charlotte M. Keenan, V.M.D., Dipl ACVP, Fellow IATP

Current position
Principal Consultant, C.M. Keenan ToxPath Consulting

Areas of expertise
Inhalation toxicity and pathology, nomenclature, use of historical control data, pathology peer review and pharmaceutical product

development

Dr. Keenan received her veterinary degree (V.M.D.) from the University of Pennsylvania, School of Veterinary Medicine and completed
her residency training in the US Army Medical Corps at the Walter Reed Army Institute of Research. Her research projects included
visceral leishmaniasis and hepatitis A, along with management of the Institute’s clinical pathology and histology laboratories.

She worked in contract pathology at Hazleton Laboratories prior to joining the Dupont company at Haskell Laboratory. Since 1988 she
has worked in the pharmaceutical industry in toxicologic pathology and product development at Merck Research Laboratories, Johnson
and Johnson Research and Development, Adolor Corporation, and GlaxoSmithKline and is currently an independent consultant.
Charlotte has, in addition to regular duties as an anatomic pathologist, planned and executed discovery and development projects,
along with designing and/or directing investigations in pathology in support of product development in compliance with all regulatory
guidelines. In several of her positions she has had the opportunity to prepare regulatory documents and to interact with regulatory
authorities on compound-related issues.

Charlotte is a diplomat of the American College of Veterinary Pathologists. Charlotte has been an active member of the Society of
Toxicologic Pathology serving as Newsletter Editor, Associate journal editor, member of SSNDC committees, President (1999-2000)
and is currently Chair, INHAND Global Editorial Steering Committee. She is also a Fellow of the International Academy of Toxicologic
Pathologists.
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Developmental exposure to ethanol reversibly affects postnatal hippocampal
neurogenesis and reduces synaptic plasticity as a late effect after maturation in rat

(O Yasunori Takahashi’?, Risako Yamashita®, Satomi Kikuchi'?, Hiromu Okano'-2, Kazumi Takashima'?,
Ryota Ojiro"?), Toshinori Yoshida'?), Makoto Shibutani’?

DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
ICooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology

[Background] We have reported that hippocampal neurogenesis is a sensitive endpoint of developmental neurotoxicity. While
developmental exposure to ethanol (EtOH) is known to induce cognitive impairment and brain abnormalities in rodent models,
pathological mechanism on neurotoxic effects is not clear. In this study, we investigated the effect of developmental exposure to EtOH
on hippocampal neurogenesis in rats.

[Methods] Maternal animals were administered 0, 10, or 12.5% (v/v) EtOH via drinking water from gestational day 6 to postnatal day
(PND) 21, and offspring were examined by immunohistochemistry and gRT-PCR on PND 21 and PND 77.

[Results] On PND 21, granule cell lineages revealed increases of SOX2* cells and PCNA" proliferating cells and decrease of DCX"
cells by EtOH-exposure. In the hilus, GFAP™ astrocytes and somatostatin® or calretinin® GABAergic interneurons were increased, but
reelin+ interneurons tended to be decreased. On PND 77, ¢c-FOS™ granule cells, as well as expression of synaptic plasticity-related genes
and AMPA receptor genes, were decreased.

[Discussion] Developmental EtOH exposure transiently promoted proliferation of type-2a neural progenitor cells, suggesting an
involvement of calretinin™ interneuron signaling promoting neurogenesis. EtOH also transiently inhibited progenitor cell differentiation
into postmitotic granule cells suggesting an involvement of decreased reelin signal. Also, suppression of synaptic plasticity was

suggested as a late effect.

G2 |

Effects of a-glycosyl isoquercitrin on disruptive neurogenesis caused by developmental
exposure to valproic acid in rats

OKazumi Takashima'-?), Satomi Kikuchi'-?), Hiromu Okano'?), Yasunori Takahashi'?, Ryota Ojiro"2),
Risako Yamashita’, Mihoko Koyanagi®), Toshinori Yoshida'-?, Makoto Shibutani’-?
DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,

ICooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology,
3San-Ei Gen F.F.1, Inc.

[Purpose] This study investigated the effect of a-glycosyl isoquercitrin (AGIQ) as an antioxidant on a rat valproic acid (VPA)-induced
autism model with regard to hippocampal neurogenesis. [Methods] Pregnant rats were divided into groups of vehicle controls, VPA-
alone, VPA+0.25% AGIQ, and VPA+0.5% AGIQ. Dams were administered VPA by a single intraperitoneal injection at 500 mg/kg on
gestational day 12. AGIQ was dietarily administered to dams from 13th day of gestation to 21st day after delivery (PND 21), and to pups
thereafter. [Results] On PND 21, the numbers of SOX2" cells and DCX™ cells in the subgranular zone/granule cell layer decreased with
VPA-alone compared with vehicle controls. In the hilus of the dentate gyrus, the numbers of SST* cells and CALB2" cells increased.
AGIQ increased the number of DCX" cells at both doses, and hilar reelin® cells at 0.5% as compared with VPA-alone. On PND 63,
neurogenesis markers were unchanged with VPA. [Discussion] VPA injection suppressed neurogenesis targeting type 2a and type 3
neural progenitor cells in early postnatal life. Because the increase in SST* cells suggested a compensatory response and the CALB2*
cells play role in regulating the function of inhibitory neurons, the increase in CALB2" cells was suggested to be associated with the
increase in SST* cells. On the other hand, AGIQ alleviated VPA-induced disruptive neurogenesis through amplification of neural

progenitor cells due to increased reelin signals.
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Validation of histopathological examination techniques of the peripheral nervous system
using rats

O Tomoaki Tochitani, Yumi Tateishi, Takashi Hashimoto, Akihisa Ikeno, Mami Kouchi, Yuta Fuji, Yuka Yoshino,
Izumi Matsumoto, Kazuhiro Chihara, Izuru Miyawaki

Sumitomo Dainippon Pharma Co., Ltd.

[Background] STP published a position paper in 2018 regarding histopathological examination of the peripheral nervous system (PNS).
For the more detailed examination, the techniques needed must be validated beforehand. Here, we conducted a validation study of non-
routine examination techniques using rats.

[Materials and Methods] Male SD rats were dosed intraperitoneally with 4 mg/kg of oxaliplatin twice a week for 4 weeks. Thirty-
one days after the first dose, the rats were euthanized under anesthesia by perfusion with 4% paraformaldehyde, and the dorsal root
ganglion (DRG: L4-L5), sciatic and tibial nerves, and hindpaw planter skin were collected. For the DRG and sciatic and tibial nerves,
HE-sections were prepared. For the sciatic nerve, semi-thin sections stained with toluidine blue were also prepared. All the specimens
were examined microscopically, and image analysis was performed on the DRG and sciatic nerve. For the plantar skin, immunostaining
for PGP9.5 was done, and the intraepidermal nerve fibers are being analyzed.

[Results] In the oxaliplatin-treated rats though no changes were obvious on microscopic examination, image analysis showed a low
neuronal area in the DRG and a high G-ratio in the sciatic nerve.

[Conclusion] Using non-routine techniques, we could detect subtle changes in the rat PNS. In actual non-clinical studies, depending on

the toxicity of concern, subjected tissues must be properly selected and examined using validated techniques.

 G-4+ | [

Protective effect of AGIQ on hippocampal neurogenesis in LPS-induced developmental
neuroinflammation model

OHiromu Okano'?, Satomi Kikuchi'?, Kazumi Takashima'?, Yasunori Takahashi'?, Ryota Ojiro"?),
Mihoko Koyanagi®, Toshinori Yoshida'?, Makoto Shibutani'?
DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,

ICooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology,
3San-Ei Gen F.F.IL, Inc.

[Purpose] This study investigated the modifying effect of a-glycosyl isoquercitrin (AGIQ), an antioxidant, on LPS-induced disruptive
hippocampal neurogenesis in rats. [Methods] AGIQ was dietarily administered to dams from gestational day 18 to day 21 after delivery
(PND 21), and then to offspring thereafter. Offspring were i.p. injected with 1 mg/kg LPS on PND 3. [Results] On PND 21, LPS
decreased NeuN" mature granule cells, but 0.5% AGIQ recovered them. LPS also decreased PVALB* and GAD67" interneurons in the
hilus of the dentate gyrus, but AGIQ tended to recover them. On PND 77, LPS decreased DCX™ granule cell lineages and increased
subgranular zone PCNA" cells and hilar GAD67" interneurons, and 0.5% AGIQ tended to recover DCX™ and PCNA™ cells. LPS
increased Ibal™ microglia, CD68* M1 microglia and GFAP* astrocytes in the hilus on PND 21, but AGIQ tended to recover them.
LPS also increased CD163* M2 microglia, and 0.5% AGIQ further increased them. On PND 77, glial populations were unchanged
the number in any group. [Discussion] Neonatal LPS injection disrupted neurogenesis by inducing neuroinflammation during early
postnatal life; however, neuroinflammation ceased after maturation. The decrease in interneuron populations on weaning suggested the
cause of suppressed neurogenesis after maturation. AGIQ exposure exerted an anti-inflammatory effect by accelerating the transition of

microglial population from M1 to M2 for ameliorating disruption of neurogenesis on weaning.
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Histopathological evaluation of murine intranasal infection model of nontuberculous
mycobacterial (NTM) lung disease

OMinako Taijiri", Takayo Haruna?, Sayaka Hirukawa?, Emi Kashiwagi", Yoshiji Asaoka"), Miho Mukai'), Ryo Obara®,
Kenji Koyama®, Mikinori Torii"

YLaboratory for Drug Discovery and Development, Shionogi & Co., Ltd.,
ILaboratory for Drug Discovery and Disease Research, Shionogi & Co., Ltd.

NTM lung disease, which is characterized by granulomatous lesion, is mainly caused by inhalation of NTM-containing aerosol. In
this research, we developed intranasal infection model which is similar to clinical infection route, and pathologically evaluated its
usefulness.

[Materials and Methods] Study 1: C57BL/6J mice were inoculated intranasally or intravenously with laboratory strains derived from
clinical isolates. Study 2: C57BL/6J and BALB/c mice were inoculated intranasally with Mycobacterium (M.) avium 101 and M. avium
AS. The lung CFU and pathological change were evaluated at 8 to 12 weeks after infection in these studies.

[Results] Study 1: High CFU count and severe pathological lesion were noted in the lungs of mice infected intranasally compared
to those infected intravenously. In only intranasal infection, multifocal granulomatous inflammation was observed. Study 2: In mice
infected M. avium 101, multifocal granulomatous inflammation, mainly consisted of macrophages, was observed. In mice infected M.
avium AS, dominant lesion was lymphocytic inflammation, and granuloma surrounded by many lymphocytes was also observed.
[Conclusion] Intranasal infection mice indicated severe pulmonary granulomatous inflammation due to the high lung CFU count, and
the different pathological features were noted depending on the mycobacterial strain. These results suggest that this model is useful for

research of NTM lung disease which shows diverse pathological change in clinical practice.
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Histopathological changes of mouse normal lung-derived organoids after repeated
exposures to acrylamide

OYuta Irisawa", Akihiro Hirata®, Hiroki Sakai"), Toshio Imai®

DLaboratory of Veterinary Pathology, Gifu University, ?Department of Cancer Model Development, National Cancer Center Research Institute

[Introduction] It has been reported that the subcutaneous injection of organoids derived from murine normal tissues, exposed to
chemical carcinogens in vitro, into nude mice generates tumor-like lesions, suggesting the potential applicability in carcinogenicity
assessment of chemicals. However, a recent study showed that the tumor-like lesions were not induced by injection of lung organoids
exposed to a genotoxic carcinogen acrylamide (AA). In this study, we investigated whether there are any histopathological changes
in mouse normal lung-derived organoids after repeated AA exposures. [Materials and Methods] Organoids derived from the lung of
wild-type mice were dissociated into single cells by enzymatic treatment. The dissociated cells were seeded on Matrigel and incubated
in culture medium containing 0, 0.28, 1.4 mM AA and S9 mix for 24 hours. After removing AA-containing medium, the treated cells
were covered with an additional Matrigel and overlaid with the medium to resume 3D culture. AA exposures were repeated three
times after passaging of the organoids. After the third treatment, the organoids were cultured and grown for histopathological analysis
and tumorigenicity assays in nude mice. [Results] Histopathological analysis revealed that there were multi-layered changes in the
AA-treated organoids and the higher concentration of AA induced more severe change. Subcutaneous nodules were not formed by the

injection of AA-treated organoids in nude mice.
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Histopathological evaluation in doxorubicin-induced cardiotoxicity model mouse

O Yasuaki Oishi, Fumiyuki Nakane, Maki Takahashi, Hiroyuki Saito, Kumiko Kitta, Miyuki Takao, Suguru Hanari,
Akiko Noguchi, Sumiko Okuda, Atsuko Ichikawa, Akihiro Kanno, Yasuki Akie

CMIC Pharma Science Co., Ltd.

[Background and Aim] In recent years, clinical investigators have been interested in cardiovascular disorders caused by molecularly
targeted drugs. In order to development of cardiotoxicity assessment method, we performed the cardiotoxicity study in mice induced by
doxorubicin, an anthracycline anticancer drug.

[Materials and Methods] Doxorubicin 5 mg/kg was administered intravenously to 11-week-old male C57BL/6] mice once a week for 5
weeks. Electrocardiogram and echocardiography under anesthesia on the 2nd, 4th, and 5th weeks of administration, blood biochemical
examination, measurement of cardiac ATP level after necropsy, and histopathological examination in the heart were performed.

[Results] Echocardiography showed decreased cardiac function throughout the administration period, a high blood CK level, and a high
cardiac ATP level was observed, but no obvious changes were noted in the electrocardiogram. In the histopathological examination,
myocardial vacuolation, myofibrillar degeneration, and fibrosis between myocardial fibers mainly in the left ventricular papillary muscle
were noticed in the heart. In the presentation, we will also report results of the measurement of myocardial injury biomarker and the

expression analysis of cardiac apoptosis-related molecules.

 G-8* | [

Comparison of ion channel gene expression in the sinoatrial node and right atrial
cardiomyocytes of the dog and monkey

OTomoya Sano, Hironobu Yasuno, Takeshi Watanabe

Takeda Pharmaceutical Company Limited

There is limited data on the gene expression profile of ion channels in the sinoatrial node (SAN) in dogs and monkeys. In this study, the
expression of mRNA of various ion channels in the SAN of dogs and monkeys were examined using RNAscope®, in situ hybridization,
and was compared with those of the right atrium (RA) of each species. The regional specific Cav1.3, L-type voltage gate Ca?" channel,
and HCN4, hyperpolarization activated cyclic nucleotide gated potassium channel 4, mRNAs expression was demonstrated in SAN
cardiomyocytes of both dogs and monkeys. Additionally, the HCN1 gene in dogs was expressed only in SAN cardiomyocytes. The
gene expression profile of T-type voltage gate Ca*" channels (Cav 3.1 and 3.2) in SAN and RA are completely different between dogs
and monkeys. Dog hearts only expressed Cav3.2 and the expression score was comparable in SAN and RA. On the other hand, Cav 3.1
was detected in monkeys, and the expression of this gene in SAN was slightly higher than in RA. Although the Kir3.1, a voltage gated
potassium channel, and sodium/calcium exchanger 1 gene in dogs were equally expressed in both SAN and RA, the expression of these
genes in SAN of monkey were slightly higher than in RA.

In this study, we demonstrated SAN specific expression patterns using RNAscope®, and understanding the difference between gene
expression patterns in dogs and monkeys could be useful to explain the effect of pacemaking and/or hemodynamic effects in nonclinical

studies.
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Molecular pathological analyses of calcified atherosclerosis in Apoe-knockout mice

(O Masa-aki Shibata", Ryo Takahashi'), Asuka Takei?, Chinatsu Shiracka", Yoichi Kondo"

DDepartment of Anatomy and Cell Biology, Osaka Medical College, >Department of Plastic and Reconstructive Surgery, Osaka Medical College

Plaque calcification is frequently observed as an advanced atherosclerotic lesion. Therefore, understanding the relationship between
calcified lesions and unstable plaques is clinically important. [Methods] Calcified plaques in atherosclerosis of Apoe-knockout (Apoe-
KO) female mice fed normal diet were analyzed by immunohistochemistry for expression of osteoblast differentiation factors (BMP-2/4
and RUNX2) and an osteoblast marker (osteonectin). In addition, normal aorta and atherosclerotic lesions from formalin-fixed paraffin
embedded sections were obtained by a laser microdissection, and Runx2 was analyzed by a real-time RT-PCR. [Results] BMP-2, but not
BMP-4, was expressed specifically in smooth muscle cells of normal aorta. Expression of BMP-2/4 was elevated in both atherosclerotic
plaques and neighboring smooth muscle cells but was markedly decreased in the areas of ossification/chondrification. In real-time
RT-PCR analysis, Runx2, a downstream target of BMP signaling pathway, was expressed in normal aorta, and relative levels of Runx2
were significantly elevated in atherosclerotic lesions compared with the normal aorta. Double immunofluorescence staining for RUNX2
and osteonectin showed many osteoblasts expressing RUNX2 in early and progressive lesions, but the calcified lesions were mainly
composed of osteoblasts without RUNX2 expression. [Conclusions] Pathogenesis of the calcification in atherosclerosis of 4poe-KO

mice may be closely related to bone formation.

 G-10 | |

Histopathological changes of rat incisors induced by 28-day oral administration of
cyclophosphamide

OHiroko Kokoshima, Yuki Tomonari, Yutaka Nakahara, Takuya Doi

LSI Medience Corporation

[Background] Cyclophosphamide (CY) is an alkylating agent widely used as an antineoplastic drug. It is known that early
histopathological changes of rat incisors occur after a single dosing of CY. In this study, rat incisors after a 28-day repeated dosing of CY
were examined histopathologically. [Materials and Methods] CY was orally administered to six-week-old male and female Crl:CD(SD)
rats at dosage levels of 0, 4, and 10 mg/kg/day for 28 days. All animals were necropsied at the end of the dosing period and their left
maxillary incisors were examined histopathologically. [Results] In male and female rats given 10 mg/kg/day, dentin niche, dentin matrix
alteration, osteodentin formation in the pulp and the odontoblast layer, and single cell necrosis in the dental pulp of the tooth germ
were observed. In males, incidences and severities of these changes were higher than in females. [Conclusion] Single cell necrosis of
dental pulp cells has been reported as early changes after CY dosing to rats. In rat incisors, dental pulp cells adjacent to inner enamel
epithelium differentiate into odontoblasts. Accordingly, the changes of the dentin and odontoblasts were considered to have occurred
over time in response to continuous damage to the dental pulp cells. *Since the main purpose of this experiment was to investigate
immunotoxicity, all animals were treated twice with antigen (protein derived from shellfish), but no changes by this treatment were

noted.
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Enterochromaffin-like cell tumor induction in rats treated with chloroacetanilide
herbicides: Application of the IPCS framework for analysing the relevance of
a cancer mode of action for humans (IPCS cancer-HRF)

OMidori Yoshida

Food Safety Commission, Cabinet Office of Japan

[Background] Application of IPCS cancer-HRF (IPCS, 2007) is a useful tool for understanding human relevance of tumorigenic hazard
found in rodent bioassays. Several chloroacetanilide herbicides are known to induce enterochromaffin-like (ECL) cell tumors in the
glandular stomach in rats. [Aim, Materials and Methods] Human relevance of the induced stomach tumors was analyzed by the IPCS
cancer-HRF using published toxicology data of the chloroacetanilide herbicides. [Results and Discussions] ECL cell tumors were
increased in both sexes at high doses only. Postulated key events (KEs) were profound mucosal atrophy in the fundic region and parietal
cell loss and followed by hypochlorhydria, hypergastrinemia, ECL cell proliferation and ECL cell tumor formation. Initial KE leading
to the mucosal atrophy was not clarified. The obtained data suggested evidence of dose-response relationship, temporal association,
strength, consistency and specificity of tumor response with the postulated KEs, and biological plausibility. However, several
uncertainties and data gaps existed. Although continuous hypergastrinemia is a common KE of ECL cell tumor in rodents, the early
postulated KEs were different from those of other chemicals reported. Mutagenic MoA was negligible. In human relevance analysis, the
ECL cell tumor formation induced by these compounds was considered to be unlikely to humans, however any damages to the fundic

region of human stomach could not be excluded in both compounds.

 G-12 | [

Elucidation of canopy homolog 2 as a novel marker in mouse liver carcinogenesis

O Anna Kakehashi, Shugo Suzuki, Masaki Fujioka, Min Gi, Hideki Wanibuchi

Dept. Mol. Pathology, Osaka City University, Grad. Sch. Med.

Proteome analysis of mice preneoplastic lesions and tumors was performed following by the immunohistochemical and in vitro
functional analyses. Forty two 14-day-old C57BL/6J mice were intraperitoneally injected diethylnitrosamine (DEN) at a dose of 10
mg/kg b.w. and sacrificed 27 and 38 weeks later. Mouse liver preneoplastic lesions (basophilic foci; 27 weeks) and hepatocellular
adnomas and caricinomas (38 weeks) were microdissected and subjected to LC-MS/MS analysis, and novel potential markers of mouse
liver carcinogenesis were elucidated. Overexpression of canopy homolog 2 (CNPY2), a novel protein, which has been reported to
promote the growth of neurites in embryogenesis by stabilizing myosine, was observed in basophilic foci, adenomas and carcinomas
of mice treated with DEN. Immunohistochemistry revealed that overexpression of CNPY2 in mouse altered foci was coordinated with
elevation of cytoskeletal proteins cytokeratin 8/18 (CK8/18) and septin 9 (SEPT9), mitochondrial/endoplasmic reticulum proteins and
transcriptional factors prohibitin 1/2 (PHB1/2) and calreticulin (CALR). In addition, significant decrease in cancer cell viability and
invasion activity after knockdown of CNPY2 in human hepatocellular carcinoma cells (Huh7, HepG2). From these results, CNPY2 is
suggested to become a novel marker of mouse liver prencoplastic lesions which function is associated with CK8/18, SEPT9, PHB1/2

and CALR in control of cancer cell proliferation and invasion.
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Investigations of the mechanisms of acetamide-induced hepatocarcinogenesis
originating from chromosome aberrations

OKeniji Nakamura'-2), Yuii Ishii"), Shinji Takasu"), Takehiko Nohmi"), Makoto Shibutani?, Kumiko Ogawa"

DDivision of Pathology, National Institute of Health Sciences,
ILaboratory of Veterinary Medicine, Tokyo University of Agriculture and Technology

[Aim] Acetamide (AA), a food contaminant, is carcinogenic in rat liver. Our previous in vivo micronucleus test revealed that AA induced
chromosome aberrations (CAs) specifically in rat liver. In this study, to investigate the mechanisms of carcinogenesis originating from
CAs, we examined hepatocyte karyomegaly and cytoplasmic inclusion (CI) which were considered to be CAs-related changes, and
AA-induced hepatic tumors.

[Methods] Livers of male F344 rats fed a diet containing 0.625, 1.25 and 2.5% AA for 4 weeks (W), or 2.5% AA for 26-30W were
examined histopathologically. Immunohistochemical and DNA amount analyses in the liver were also conducted at 4W.

[Results] CI and karyomegaly were observed histopathologically from 0.625% and 1.25% at 4W, respectively. Immunohistochemical
analysis showed that CI abnormally expressed lamin B1, emerin and BAF, and co-expressed y-H2AX and 53BP1. DNA amount analysis
showed that octaploid cells were increased from 1.25% corresponded to the expression of karyomegaly, and diploid cells were also
increased at 2.5%. Also, hepatocellular adenoma and/or carcinoma (HCC) were observed in 22/25 AA-treated rats at 26-30W, and the
ratio of HCC was significantly higher.

[Discussion] The increase of diploid cells and the changes in CI may cause loss of heterozygosity and chromothripsis, respectively,
and thereby CAs of acetamide appeared to cause tumorigenesis and malignant transformation. Currently, whole genome sequences of

hepatic tumors are analyzing.

 G-14* |

Search for signal factors involved in hepatocarcinogenesis associated with non-alcoholic
steatohepatitis (NASH)-derived cirrhosis in mice fed a choline-deficient, methionine-
lowered, high fat, amino acid-defined diet (CDAA-HF-T(-))

O Akari Abe", Noriko Kemuriyama?, Megumi Yuki'®), Kinuko Uno®, Sae Nakane®, Yui Takahashi?, Emiri Nakamura?),
Shuji Ogawa®, Ryuhei Sano®, Atsushi Watanabe®, Katsuhiro Miyajima’2?), Dai Nakae'??)

DDepartment of Nutritional Science and Food Safety, Graduate School of Agriculture, Tokyo University of Agriculture,
YDepartment of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo University of Agriculture,
YDepartment of Food and Nutritional Science, Graduate School of Agriculture, Tokyo University of Agriculture,

“Department of Nutritional Science and Food Safety, Graduate School of Applied Bioscience, Tokyo University of Agriculture,
SPathology Department, Advantec Co., Ltd.

[Aim] We have developed a mouse model of NASH using CDAA-HF-T(-), containing trans fatty acid-free shortening as a lipid source.
The present study searched for signal factors in order to elucidate underlying mechanisms. [Methods] Six-week-old, male C57BL/6J
mice were fed a control diet or CDAA-HF-T(-) (lipid 45%, methionine 0.1%) for 52 or 63 weeks. The liver was histopathologically
examined, and the RNA-Seq. analysis was performed using the control liver, and tumoral and adjacent tissues of the CDAA-HF-T(-)
at the end of week 63. [Results and Discussion] In the CDAA-HF-T(-) liver, multiple giant masses were formed, and hepatocellular
adenomas and carcinomas, and hemangiosarcomas were observed. In the non-tumor area, fibrosis were prominent with numerous foamy
cells, conceivably phagocytic macrophages. The IPA analysis revealed the overexpression of the Rho Family GTPase signaling, and
GP6 and Tec Kinase, while factor related to the lipid metabolism and amino acids degradation were downregulated. Cell cycle-related,
growth-promoting signal factors were overexpressed, and the Wnt signaling pathway was complicatedly regulated in the tumoral tissue,
compared with adjacent non-tumoral tissue. These results contribute to the mechanism-based treatment and prevention of NASH, and

hepatocarcinogenesis associated with NASH-derived cirrhosis.
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Effects of sake-lees-derived profine supplementation in rat models of acute hepatic

injury

O Akiko Takenouchi®), Masahiro Yoshioka?, Takafumi Iguchi®, Kazuhiko Yamashita®, Yoshiharu Okamoto®),
Katsuhiko Yoshizawa®

DDepartment of Innovative Food Sciences, School of Food Sciences and Nutrition, Mukogawa Women’s University,
YDepartment of Nutritional Science, Koshien University,

9Department of Functional Food Research and Development, YAEGAKI Bio-industry, Inc.,

9Joint Department of Veterinary Medicine, Faculty of Agriculture, Tottori University

In the patients of acute liver injury, it is important to delay the progression and severity of hepatic damage. In this research, the
antioxidant effects of the additive Profine (PF), a product derived from Japanese sake lees, were tested in two different types of acute
liver injury in rat models, as follows: a green tea extract (GTE)-induced liver injury model and a carbon tetrachloride (CCls)-induced
liver injury model. Seven-week-old male Sprague-Dawley rats received a single intraperitoneal injection of 50% CCls or 200 mg/kg
GTE. Serum and liver samples were collected 48 hrs after the CCly or GTE injection. In separate groups, 2 mL of 2, 4, or 8% PF in
water was orally administered multiple times before and after CCls or GTE injection. Serum biomarkers of hepatotoxicity (AST, ALT,
T-BIL), histopathology, and/or immunohistochemistry of apoptosis, oxidative stress and hypoxia were examined. These marker levels
were decreased in PF exposure groups compared to CCls-injected group. Suppression of GTE-induced hepatotoxicity was also seen with
2, 4, and 8% PF administration. Our experimental results demonstrate that PF reduced the severity of liver injury in these models by its

antioxidant activity.

 G-16 | [

Involvement of Sox9 in liver fibrosis of non-alcoholic steatohepatitis (NASH) dietarily
induced in mice

(O Sae Nakane", Noriko Kemuriyama?), Akari Abe®, Megumi Yuki®®, Kinuko Uno?, Shuji Ogawa®, Ryuhei Sano®,
Atsushi Watanabe®), Shinji Takasu®), Takashi Umemura®”), Katuhiro Miyajima'-234), Dai Nakae"234

YDepartment of Nutritional Science and Food Safety, Graduate School of Applied Bioscience, Tokyo University of Agriculture,

IDepartment of Nutritional Science and Food Safety, Faculty of Applied Bioscience, Tokyo University of Agriculture,

3Department of Nutritional Science and Food Safety, Graduate School of Agriculture, Tokyo University of Agriculture,

YDepartment of Food and Nutritional Science, Graduate School of Agriculture, Tokyo University of Agriculture,

SPathology Department, Advantec Co., Ltd., Division of Pathology, National Institute of Health Science,

DFaculty of Animal Health Technology, Yamazaki University of Animal Health Techology

[Aim] The bile ductular reaction has been suggested to induce liver fibrosis, but not been elucidated whether it is a cause ora
consequence. The present study aimed to clarify whether the bile ductular reactioninduce liver fibrosis as a part of mouse non-alcoholic
steatohepatitis (NASH), using the expression of SRY-box9 (Sox9) as a biomarker. [Methods] Male C57BL/6J mice (6 weeks old)
were fed a basal diet or a choline-deficient, methionine-lowered, L-amino acid-defined, high fat diet containing 0.1% methionine (fat
45 kcal%) (CDAHFD Met0.1) for 3, 7 and 14 days. Additional mice were fed the basal diet, CDAHFD Met 0.1 or CDAHFD Met 0.6
for 13 weeks. Liver Sox9 expression was immunohistochemically assessed. [Results] In the liver of mice fed CDAHFD Met 0.1 for 3
and 7 days, only steatosis was observed. Sox9 was present only in the bile ductepithelia. On the 14th day, steatosis became remarkable
with slight fibrosis, and the extra-bile ductSox9 expression was observed. At the end of week 13, fibrosis became prominent, and the
Sox9 expression was marked and diffuse. In the CDAHFD Met 0.6 case, steatosis and slight expression of Sox9, but not fibrosis, were
observed. [Conclusion] The present results demonstrated that the Sox9 expression were induced and increased before or at the same time
with fibrosis in the liver of mice with NASH. It is thus suggested that the Sox9 expression is not a consequence, but is involved in the

development and progression of liver fibrosis.
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Altered signaling pathways in the non-obese subtype of non-alcoholic steatohepatitis in
mice fed with a choline-deficient, L-amino acid-defined, high fat diet

ONoriko Kemuriyama®), Akari Abe", Sumire Hidaka"), Ikumi Sadatome™, Megumi Yuki'®, Kinuko Uno?,
Shuji Ogawa?, Ryuhei Sano", Atsushi Watanabe"), Katsuhiro Miyajima"), Dai Nakae"

YDept. Nutr. Sci. Food Safety, Facul. Biosci., Tokyo Univ. Agricul., ?Dept. Food Nutr. Sci., Grad. Sch. Agricul., Tokyo Univ. Agricul.,
YPath. Dept., Advantec Co., Ltd.

[Background] It was previously believed that nonalcoholic steatohepatitis (NASH) was a hepatic manifestation of the metabolic
syndrome, and that obesity played an important role in its development. However, patients especially in East Asia have been noted to
develop NASH despite having a normal body weight.

[Methods] In this study, we analyzed the role of dietary methionine content in the development of NASH and its effects in mice fed with
a choline-deficient, methionine-lowered, L-amino acid-defined high fat diet (CDAHFD).

[Results and Discussion] Despite developing increased insulin sensitivity and not being obese, CDAHFD methionine insufficient
induced steatosis, inflammation, fibrosis, and hepatocellular proliferative nodular lesions. Gene profile analysis also revealed that,
when compared to obese NASH mice fed with CDAHFD with sufficient methionine, NASH mice fed with CDAHFD with insufficient
methionine had an upregulation of Rho GTPases signaling, reduction of oxidative phosphorylation. These results indicates that insulin
resistance and obesity may not necessarily be essential for the development of NASH. In addition, the severity of the disease in the
CDAHFD with insufficient methionine may partially be due to the upregulated Rho family GTPases pathway. The signaling factors/

pathways detected in the present study can serve as novel molecular targets to control NASH, especially its non-obese subtype.

 G-18 |

Involvement of IL-21 in the in vitro liver fibrosis by human hepatic stellate cells

OHina Mandokoro", Noriko Kemuriyama?, Chihiro Sawada?, Kinuko Uno®, Syuji Ogawa®, Ryuhei Sano®,
Atsushi Watanabe®), Katsuhiro Miyajima'??), Dai Nakae'->%)
DDept. Nutr. Sci. Food Safety, Grad. Sch. Agricul., Tokyo Univ. Agricul.,

IDept. Nutr. Sci. Food Safety, Facul. Appl. Biosci., Tokyo Univ. Agricul.,
3Dept. Food Nutr. Sci., Grad. Sch. Agricul., Tokyo Univ. Agricul.

[Background and Aim] This study aimed to establish an in vitro evaluation system of liver fibrosis using a human hepatic stellate cell
line, LX-2, and to assess the involvement of IL-21 and IL-21 receptor (IL-21R). [Materials and Methods] LX-2 was stimulated with
TGF-B (10 ng/mL) or IL-21 (10, 50 ng/mL) for 48 hours. Hepatic stellate cells activation was evaluated by the fibrosis-related gene
expression profile and morphological changes. In addition, effects of a TGF-B type 1 receptor inhibitor, SB431542, was assessed.
[Results] In LX-2, TGF-B stimulation exhibited a spindle-shaped cell elongation and a network-like arrangement, and increased the
expression of fibrosis-related genes (COL1A1, a-SMA, TGF-B, TIMP-1, MMP-2) and the IL-21R gene, all of which were suppressed
by the SB431542 pretreatment. The expression of the MMP-2 gene was significantly attenuated even by SB431542 alone. IL-21
stimulation elevated the expression of the COL1A1 gene, which was suppressed by the SB431542 pretreatment, but did not affect the
cell morphology or the expression of other liver fibrosis-related genes. [Conclusion] It is indicated that our system is useful as an in
vitro valuation system of hepatic fibrosis. MMP-2 is regulated by the TGF-f type 1 receptor. In addition, it is suggested that the IL-21

signaling system may play an important role in the mechanism underlying liver fibrosis.
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Vitamin E treatment could induce tumor formation as well as degenerate hepatocytes in
a high fat diet-induced non-alcoholic steatohepatitis (NASH) mouse model

O Shin-ichi Nakamura'?), Chisato Takagi", Tetsuro Matsuura’, Kiyokazu Ozaki")

DLaboratory of Pathology, Faculty of Pharmaceutical Sciences, Setsunan University, ?Kyoto Institute of Nutrtion & Pathology Inc.

Vitamin E (VE) is expected to ameliorate NASH, but there have been also contrary reports that did not ameliorate NASH, and the effect
of VE on NASH is unclear. The aim of this study was to investigate the efficacy of VE treatment below human therapeutic doses using
a novel NASH mouse model that we have reported at the 33rd JSTP Annual Meeting. [Methods] Male heterozygous (jvs/+) JVS mice
were used, and fed a high-fat diet (HFD-60) from 3 weeks of age. The mice were allocated to 3 groups: 2 treatment groups fed HFD-
60 including high and low doses of VE, and a control group fed only HFD-60. All mice were sacrificed at 60 weeks of age. [Results]
Impaired glucose tolerance, hepatic dysfunction, hyperinsulinemia, and hypercholesterolemia were observed in all groups. AST in the
high VE+HFD-60 group tended to be higher than in the other 2 groups. Histologically, NASH developed in all groups, but there was no
difference in the degree of steatosis, lobular inflammation and fibrosis. However, the incidence of hepatocyte degeneration/necrosis and
tumor formation was significantly increased in the high VE+HFD-60 group compared to the other 2 groups. The incidence of hepatocyte
degeneration/necrosis was also increased in the low VE+HFD-60 group. [Conclusion] Our results suggest that VE treatment below
human therapeutic doses exacerbate NASH and induce hepatocyte degeneration/necrosis in the NASH mouse model, and that higher

dose of VE also may increase the frequency of tumor formation.

| G-20% [

Modification of liver pathology by dietary iron overload in a rat model of fatty liver
—Based hepatocarcinogenesis model

O Machi Atarashi, Takeshi Izawa, Eri Mizuguchi, Mitsuru Kuwamura, Jyoji Yamate

Osaka Prefecture University

Non-alcoholic fatty liver disease (NAFLD) can progress to cirrhosis and hepatocellular carcinoma (HCC), and is being the leading
cause of HCC. Hepatic iron overload is seen in one-third of NAFLD patients, but its detailed role remains to be elucidated. Here we
investigated the pathological role of dietary iron overload in a rat model of NAFLD-liver tumor model. Six-week-old male F344 rats
were divided into six groups: Cont, diethylnitrosamine (DEN), Western diet (WD), WD+DEN, high-iron (Fe)*WD and Fe+WD+DEN
groups. Rats in Cont and DEN groups were fed a standard diet (DC-8), while those in WD and WD+DEN groups were fed a WD
with sugar water drinking for 26 weeks. Rats in Fe+WD and Fe+WD+DEN groups were fed a high-iron and WD diet. Rats in DEN,
WD-+DEN, and Fe+WD+DEN groups were given a single intraperitoneal injection of DEN (200 mg/kg) at 8 weeks of age. The 4
groups with WD feeding had increased serum lipid parameters with centrilobular and macrovesicular steatosis in the liver. The area and
number of GST-p-positive foci increased in the 3 groups with DEN, with development of hepatic tumors in 2/6 rat of WD+DEN group.
The Fe+WD+DEN group had increased fibrosis but no tumor development. Our rat model can develop liver tumor in the background
of metabolic syndrome-based fatty liver. Further study is in progress to investigate the mechanism of increased fibrosis and decreased
tumor formation in the Fe+WD+DEN group.
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Involvement of the enterohepatic axis in non-alcoholic steatohepatitis (NASH) induced
by a choline-deficient, methionine-lowered, amino acid-defined (CDAA) diet in rats

OKinuko Uno", Katsuhiro Miyajima?, Noriko Kemuriyama®?, Dai Nakae?

YDepartment of Food and Nutrition Science, Faculty of Agriculture, Graduate School of Tokyo University of Agriculture,
DDepartment of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo University of Agriculture

[Aim] Non-alcoholic steatohepatitis (NASH) is a lifestyle related disease. Although number of patients is increased worldwide, no
definitive treatment is as yet available. Recently, the association of changes in the intestinal tract and hepatic pathology has been
reported in patients with NASH. The present study aimed to elucidate the involvement of the enterohepatic axis in NASH using a rat
model featuring a choline-deficient, methionine-lowered, amino acid-defined (CDAA) diet. [Materials and Methods] Male Fischer 344
(F344) rats, 6 weeks old, were fed the CDAA diet for 3 days, and 2, 4, 13, 26 and 52 weeks. At necropsy, blood was collected for the
biochemistry and flow cytometry. The liver and intestinal tract were excised for the histopathological and gene expression analyses.
[Results and Discussion] The CDAA diet induced NASH lesions in a time-dependent manner; i.e., the elevation of blood AST and
ALT activities, and the hepatic manifestation of fatty change, infiltration of inflammatory cells and fibrosis. The blood flow cytometry
revealed the changes of CD4/CDS8 balance and inflammatory-related cytokine levels. Inflammation- and fibrosis-related genes in
the liver, and intestinal barrier- and inflammation-related genes in the small intestine were up-regulated. It is thus indicated that the
enterohepatic axis is involved in NASH of rats fed the CDAA diet, of which detail should be assessed to contribute to the control of
human NASH.

 G-22 | |

Searching biomarkers for early detection of liver carcinogens using rat liver specimens

O Jun-ichi Akagi, Young-Man Cho, Takeshi Toyoda, Yasuko Mizuta, Tetsuya Ide, Kumiko Ogawa

Div. Pathol., Natl. Inst. Health Sci.

The phosphorylated form of histone variant H2AX at Ser 139, called y-H2AX, is strongly induced by DNA double-strand breaks
(DSB) and is widely used as a biomarker of DNA damage. We have found that the y-H2AX-positive index of hepatocyte was positively
correlated with the Ki-67-positive index of hepatocyte in the livers of rats treated with hepatocarcinogens, therefore, hepatocarcinogens
that do not exhibit hepatocyte proliferative stimuli were not efficiently detected by the increase of y-H2AX-positive index as an
indicator. In this study, we sought novel biomarkers that could complement y-H2AX to detect non-proliferative liver carcinogens,
and found that the increases of CD13 (aminopeptidase N) and EpCAM-positive cells in the o-aminoazotoluene treated group, which
showed a significant decrease in the Ki-67-positive index of hepatocytes. These factors were also positive in the 2-nitropropane and
N-nitrosomorpholine treated groups. Moreover, EpCAM-positive hepatocytes was also increased in N-bis(hydroxypropyl)nitrosamine,
p-cresidine, and di-(2-ethylhexyl)phthalate treated groups. On the other hand, there were no increase of neither CD13- nor EpCAM-
positive hepatocytes in 4-chloro-o-phenylendiamine and N-ethyl-N-nitrosourea treated groups, which are non-hepatocarcinogenic
genotoxic carcinogens. These results suggest that CD13 and EpCAM could be useful biomarkers to complement y-H2AX for the early

detection of hepatocarcinogens.
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A possible role of Nrf2 in ON/OFF regulation of acute liver regeneration

O Shinji Takasu", Kana Matsumoto™?®, Yuiji Ishii"), Kumiko Ogawa", Takashi Umemura'-?

UDivision of Pathology, National Institute of Health Sciences,
DFaculty of Animal Health Technology, Yamazaki University of Animal Health Technology,
9School of Veterinary Nursing and Technology, Nippon Veterinary and Life Science University

[Introduction] Nrf2 is a transcriptional factor that regulates expression of detoxification and antioxidant enzymes. Recently, it has been
reported that Nrf2 plays an important role in liver regeneration. In our previous study, Nrf2 might be involved in ON/OFF regulation
of acute hepatocyte regeneration. In the present study, the molecular mechanisms underlying ON/OFF regulation of liver regeneration
after partial hepatectomy (PH) were examined. [Materials and Methods] PH was performed in 10 or 11-week-old male Nrf2-deficient
mice and their wild type (WT). The expression of IL-6/STAT3 at 2 or 7 days and c-Met at 7 days after PH was examined according to
the fact that reaching a peak of hepatocyte proliferation and returning to normal level were observed in WT mice, respectively. [Results]
In WT mice, the expression level of p-STAT3 was elevated at 2 days and decreased at 7 days. In Nrf2-deficient mice, although the
p-STAT3 expression level was increased at 2 days, the level remained high at 7 days. The change of IL-6 mRNA expression in WT
mice was consistent with p-STAT3 level. In contrast, no relation between IL-6 and p-STAT3 expression was observed in Nrf2-deficient
mice. There were no significant changes of p-c-Met in both genotypes. [Conclusion] Nrf2 might control ON/OFF regulation of acute
hepatocyte proliferation via IL-6/STAT3 pathway. Participation of the phosphorylation of c-Met in the molecular signal to switch OFF in

acute hepatocyte proliferation was not found in the present study.

 G-24* [

Ellagic acid as a chemopreventive agent for pancreatic carcinogenesis in hamster model

OHiroyuki Kato, Aya Naiki-lto, Masayuki Komura, Satoru Takahashi

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

[Background and Aim] Ellagic acid (EA), naturally polyphenolic compound contained in berries, is reported anti-cancer activities
on several cancers in vivo, and EA suppresses resistin (Res) secretion, one of the adipocytokine. In this study, we investigate the
chemopreventive effect of EA by using hamster model against pancreatic ductal carcinoma (PDAC), and examined the effects of EA
and Res on proliferation and invasion with PDAC cell lines. [Materials and Methods] Syrian golden hamsters (n=47) were given high
fat diet and with or without EA (0.01%, 0.1%) for 15 weeks after four times subcutaneous administrations of N-nitrosobis(2-oxopropyl)
amine. [Results] The incidence and multiplicity of PDAC development were significantly decreased in EA 0.1% group compared to
control. The proportion of normal duct was increased and that of PDAC was decreased in EA 0.1% compared to control in duodenal
lobe. In vitro, EA treatment suppressed proliferation, migration and invasion in PDAC cells. Expression of a series of proteins in
the STAT3 pathway was decreased by EA treatment. Meanwhile, Res treatment promoted migration and invasion abilities, but not
proliferation in PDAC cells. [Conclusion] EA suppresses PDAC development by suppressing proliferation and invasion, and may inhibit

the effect of Res which accelerate invasiveness in PDAC.
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The role of CD44 in progression from acute kidney injury to chronic kidney disease

OKohei Matsushita, Takeshi Toyoda"), Takanori Yamada'?, Tomomi Morikawa"), Kumiko Ogawa"

DDivision of Pathology, National Institute of Health Sciences,
ILaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology

[Aim] Disruption of renal tubular regeneration after acute kidney injury (AKI) leads to chronic kidney disease (CKD). We have shown
sustained expression of CD44 in the disrupted tubules from immediately after injury in AKI to CKD model rats. Here, we examined the
pathological role of CD44 during AKI to CKD.

[Methods] Six-week-old male SD rats were subjected to ischemia/reperfusion in the left kidney and necropsied after 1, 3, 5, 7, 14 and 28
days. Dilated/atrophic tubules at day 3, 7 and 28 were collected by microdissection for microarray/pathway analysis.

[Results] Tubular necrosis was detected at day 1. Dilated tubules were observed at day 3 to 7. y-H2AX-positive cells were increased at
day 1 and 3. Enlarged nuclei in dilated tubules at day 3 were frequently positive for p21, a marker of cell cycle arrest. Tubules after day
7 were positive for B-galactosidase. Fibrosis with dilated/atrophic tubules was detected after day 14. Expression of CD44 was detected
in dilated/atrophic tubules from day 3 to 28. Pathway analysis showed downregulation of mitochondrial oxidative phosphorylation
related genes at day 7 and 28 and induction of genes relating to extracellular matrix by CD44 from day 3 to 28.

[Discussion] Our results suggested that activation of DNA damage response in the disrupted tubules leads to cell cycle arrest followed
by cellular senescence and mitochondrial dysfunction. CD44 may contribute to development of CKD from an early stage by producing

extracellular matrix.

 G-26 | |

Pathological features of kidney in a mouse model of Alport syndrome

O Atsuko Murai", Yoshinori Tsuboi?, Naoko Wada®, Kaori Nishihara®, Atsuhiko Kato"

YPathology Group, Discovery Technology Dept., Chugai Pharmaceutical Co., Ltd.,
DFrontier 1 Group, Discovery Pharmacology Dept., Chugai Pharmaceutical Co., Ltd.,
ITransgenic Animal Group, Discovery Technology Dept., Chugai Pharmaceutical Co., Ltd.

[Background and Aim] Alport syndrome (AS) is an inherited progressive disease caused by mutations in COL4A3, COL4A4, or
COL4AS. AS is characterized by abnormalities in the glomerular basement membrane (GBM), because the GBM contains type IV
collagen. In this study, we examined the pathological features of model mice of Alport syndrome. [Materials and Methods] 17 week-old
male COL4A3 knockout C57BL/6N mice (C57BL/6N-Col4a3°™!®k Alport mice) and a background strain, 3 of each, were subjected
to the examinations. [Results] Alport mice had increased urine albumin. Histopathologically, PAM staining revealed that GBM was
focally negative and contained eosinophilic material. Enlarged podocytes, sclerotic glomeruli, foamy cells and fibrosis were observed.
Electron microscopy showed that GBM was thickened, with being laminated and granules, called crumbs. Podocytes exhibited increased
organelles and foot process effacement. The invagination of podocytes into GBM was observed. The foamy cells seemed to be tubules
containing vacuoles in lysosomes. [Discussion] Pathological features in Alport mice were similar to those in human patients. We think
the area of GBM without PAM staining corresponds to the thickened area. Foamy cells are a characteristic of AS. The vacuoles of foamy
cells found in the present study were smaller than those in human patients. The invagination of podocytes into the GBM may be caused

by the transformation of podocytes.
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Early detection of renal carcinogens by immunohistochemistry for y-H2AX: Evaluation of
dose-dependency

O Takeshi Toyoda®, Kohei Matsushita"), Takanori Yamada'?, Jun-ichi Akagi"), Tomomi Morikawa"), Kumiko Ogawa®

UDivision of Pathology, National Institute of Health Sciences,
DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology

[Background] We aim to develop a novel method for early detection of renal carcinogens using y-H2AX, a DNA damage marker. In this
study, we performed immunohistochemical analysis of the kidney of rats receiving genotoxic and nongenotoxic renal carcinogens to
evaluate the dose-dependency ofy-H2AX formation.

[Methods] Six-week-old male F344 rats were administered 0, 0.015, 0.03 and 0.06% tris (2,3-dibromopropyl) phosphate (TBPP) in the
diet and 0, 300, 600, 1,200 mg/kg/day d-limonene (LIM) by gavage for 28 days. Immunohistochemistry for y-H2AX in renal tubular
epithelial cells was performed.

[Results and Discussion] The numbers of y-H2AX-positive cells per 1,000 cells in the 0, 0.015, 0.03, 0.06% TBPP groups were 0.9
+2.0,2.0+1.6,4.5+ 4.7, and 13.2 £ 5.7** in the cortex (COR) and 0.8 + 1.0, 11.9 £ 4.0, 37. 5 + 11.4**, and 68.3 £ 15.5** in the
outer stripe of outer medulla (OSOM), respectively (**; P<0.01 by Dunnett). In the 0, 300, 600, and 1,200 mg/kg/day LIM groups, the
results were 0.4 + 0.8, 6.2 £2.9, 12.8 + 3.0**, and 20.5 + 6.8** (COR) and 0.4 + 0.8, 2.8 £ 2.0, 4.4 + 2.1, and 9.7 £+ 6.0** (OSOM).
These results demonstrated that increases in y-H2AX formation in the renal tubules induced by renal carcinogens show a clear dose-
dependency regardless of the genotoxicity. Our results also suggest that y-H2AX is useful for early detection of chemical carcinogenicity
to the kidney.

G-28* [

Longitudinal observation of renin-positive cells by immunohistochemical methods on the
kidneys in juvenile Crl:CD (SD) rats

OHirokai Sato"), Jun Watanabe"), Hirofumi Hatakeyama®), Yoshihiro Takei"), Haruko Koizumi"), Tetsuyo Kajimura®,
Akihito Shimoi", Shin-ichi Sato", Hijiri lwata?

UIna Research Inc., ?Laboratory of Toxicologic Pathology, LunaPath LLC.

[Purpose] Toxicity studies using juvenile animals may require to be performed in cases such as non-clinical safety studies for pediatric
medicines. Understanding the developmental process is important for toxicity assessment because organ development progresses
rapidly in juvenile animals. Renin secretion, which is involved in systemic blood pressure and water regulation, is one of the important
functions of the kidney, but there are few reports confirming the expression of renin in juvenile rats with immunohistochemical method.
Therefore, we confirmed the expression of renin in the development of juvenile rat kidney by immunohistochemical method.

[Methods] The kidneys from 2 or more Crl:CD (SD) rats/sex/age at 4, 14 and 21 days of age were routinely processed and fixed in
formalin, and immunohistochemically stained with anti-renin antibody.

[Results] The renin-positive cells were confirmed from 4 days of age in both males and females, and existed near the glomerulus and in
small blood vessels including afferent arterioles in the cortex until 21 days of age. The distribution of renin-positive cells in the juvenile

period spread from the deep cortex to the entire cortex with the development of the kidney.
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Luteolin suppresses bladder cancer growth via regulation of p21 and mTOR pathway

O Aya Naiki-Ito, Hiroyuki Kato, Masayuki Komura, Satoru Takahashi

Department of Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical Sciences

[Background] Luteolin is a natural flavonoid with strong anti-oxidative properties. Here, we determined whether these properties
contributed to the anticancer effects of luteolin. [Methods] Human bladder cancer cell line, T24 was treated with luteolin, and cell
viability, cell cycle, intracellular reactive oxygen species (ROS) production and protein expression were analyzed. Furthermore, we
examined the impact of dietary luteolin on the growth of BC31 (rat bladder cancer cell line) subcutaneous xenografts and bladder
carcinogenesis in N-butyl-N-(4-hydroxybutyl) nitrosamine (BBN)-induced rat bladder cancer model. [Results] Luteolin decreased ROS
production, cell survival and induced G2/M cell-cycle arrest with p21 up-regulation and down-regulation of phospho(p)-S6, which is
downstream of mTOR signaling. The tumor volume of BC31 was significantly decreased by the oral administration of luteolin with
increased p21 and decreased Ki-67 and p-S6. Luteolin also led to a trend in decreased bladder tumor dimension and significantly
decreased Ki67 and p-S6 in BBN model. The level of luteolin metabolite, luteolin-3’-O -glucuronide, in plasma and urine were strongly
associated with the inhibition of cell proliferation and mTOR signaling. Moreover, a significant decrease in the squamous differentiation
of bladder cancer was attributed to plasma luteolin-3’-glucuronide concentrations. [Conclusion] Luteolin suppressed bladder cancer

growth by up-regulating p21 and inhibiting mTOR signaling.

 G-30 | |

Suppressive effect of apocynin on nicotine induced preneoplastic lesions of rat urinary
tract

(O Shugo Suzuki'?, Hiroyuki Kato?, Aya Naiki?, Min Gi"), Hideki Wanibuchi®, Satoru Takahashi?

DDepartment of Molecular Pathology, Osaka City University Graduate School of Medicine,
IDepartment of Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical Sciences

[Aim] Tobacco smoking is a major risk factor for human cancers including urinary bladder carcinoma. In our previous study, nicotine,
a major component of tobacco smoke, enhanced bladder cancer development in a rat two-stage carcinogenesis model. Short-term
administration of nicotine also induced cytotoxicity in rat bladder urothelium. In the present study, we focused on oxidative stress by
nicotine treatment, and utilized nicotinamide adenine dinucleotide phosphate (NADPH) oxidase inhibitor, apocynin (APO). [Materials
and Methods] Six-week-old rats were treated with nicotine (40 ppm) in drinking water co-administered with APO (0, 250 or 750
mg/kg) in diet for 4 weeks. Rats were sacrificed and urinary bladder and kidneys were removed. Histological, immunohistochemical
and scanning electron microscope (SEM) analyses were performed. [Results] The apocynin treatment induced no clinical toxic
effects. Reduction of reactive oxygen species (ROS) by apocynin was confirmed by immunohistochemistry of 8-OHdG in the
bladder urothelium. Incidences of simple hyperplasia, cell proliferation and apoptosis were reduced by apocynin treatment in the
bladder urothelium. However, apocynin did not affect the incidence of simple hyperplasia, apoptosis or ROS generation in the kidney
pelvis urothelium where 8-OHdG positivity induced by nicotine was lower. [Conclusion] Oxidative stress may play a role in the cell

proliferation of the bladder urothelium induced by nicotine.
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 G-31% [

Time-course analysis of cyclophosphamide induced urinary bladder injury in mice using
scanning electron microscope

OMasayuki Kimura, Chisato Hayakawa, Yusuke Kuroda, Seigo Hayashi, Kazuya Takeuchi, Satoshi Furukawa

Biological Research Laboratories, Nissan Chemical Corporation

[Background] Cyclophosphamide (CP) is known to induce cystitis in rodents, microscopically. However, there has been few reports
of their ultrastructural findings. In this study, we investigated the sequential ultrastructural changes of CP-induced cystitis in mice by
scanning electron microscope (SEM) and light microscope. [Materials and Methods] ICR mice were received a single i.p. dose at 200
mg/kg CP, and 2.5% glutaraldehyde or Bouin solution were injected in the bladder at 12, 24 or 72-h after the dose. Then the bladders
were sampled and SEM or HE stained specimen were prepared. [Results] In SEM examination, at 12-h, the bladder surface showed
extensively rough and the superficial cells which were shaped like leaf were desquamating. Cell debris and inflammatory cell like
cells were observed in the deeply depressed areas. At 24-h, urothelial cells were proliferated from the edge to the center of these areas,
indicating regeneration. At 72-h, the surface showed smooth and the bladder almost completely restored. In the largely damaged areas,
piling up of small, round urothelial cells increased around aggregation of erythrocyte like cells, forming crater like lesions. In the
HE-stained examination, these lesions were considered to be urothelial cell regeneration around hemorrhagic focus. [Conclusion] SEM
could comprehensively and 3-dimensionally analyze and was useful to investigate detail of the urothelial injury and its healing process

by combining with light microscope.

 G-32* [

Investigation of distinguish the seminiferous tubules of stage seven-twelve on paraffin-
blocked specimens in C57BL/6 mice testes

O Xiaoyu Xiu, Rongrong Tan, Huaisen Zhu, Yanan Su, Henglei Lu

Centre for Drug Safety Evaluation and Research (CDSER), Shanghai Institute of Materia Medica (SIMM), Chinese Academy of Sciences (CAS)

[Objective] To distinguish the seminiferous tubules of stage seven to twelve in mice. [Methods] Five 10 weeks old male C57BL/6
mice were killed by cervical dislocation. Testes were collected and fixed in modified Davidson’s fixative, replaced the fixative with
10% neutral buffered formalin after 24 hours. Then dehydrated, paraffin embedded, sectioned and stained with Gamma-H2AX (GH)
immunohistochemical staining. [Results] The distribution characteristics of GH were different in the spermatocytes: in leptotene, it
distributed as spots to cover the whole nucleus; in zygotene, it concentrated in the chromatin; in pachytene, it distributed as single
spots on the periphery of nucleus; in diplotene, it appeared as single spots within the nucleus. Tubules containing more preleptotene
spermatocytes with smaller staining area of GH are at seventh stages, containing more preleptotene spermatocytes with larger staining
area of GH are at eighth stages; Tubules containing more leptotene spermatocytes with the largest staining area of GH are at ninth
stages, containing more leptotene spermatocytes with smaller staining area of GH are at tenth stage; Tubules containing more zygotene
spermatocytes with larger staining area of GH are at eleventh stages, tubules containing more zygotene spermatocytes with smaller
staining area of GH belong to twelveth stage. [Conclusion] Immunohistochemical staining with GH can distinguish the seminiferous

tubules of stage seven to twelve.
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Histopathological evaluation of ovarian changes in rats treated with Doxil

OYoshikazu Taketa®, Misato Takano", Kenji Nakano?, Kumiko Takaya®?, Moe Matsueda?, Etsuko Ohta"

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

[Introduction] Doxorubicin hydrochloride (DRH), which is an anti-cancer drug, has been reported as ovarian toxicant targeting follicles.
Doxil (DOX) is the liposomal formulation of DRH and the overall toxicity profile is reported to be different from DRH. The present
study was undertaken to investigate histopathologic changes of the ovary in rats treated with DOX.

[Methods] DOX (5 mg/kg) was intravenously administered to female SD rats (7-week old) for 1 cycle or 2 cycles of 3 times/7 days with
28 days interval (dosing on Days 1, 4, 7, 36, 39, and 42), and necropsied on Days 11, 18, 25, 32, 46, or 53. Histopathologic examination
of the reproductive organs and immunohistochemistry of CD31, a-SMA, and LY VE-1 in ovaries were conducted.

[Results and Discussion] In ovaries of the animals necropsied on Days 11, 18, 46, and 53, there was hemorrhagic cystic degeneration
of corpora lutea, which was characterized by focal necrosis/degeneration of luteal cells and cystic dilatation with hemorrhage in the
center of corpora lutea. These histological characteristics were similar to those induced by anti-angiogenic agents. Immunohistochemical
examination showed that there were CD31 or a-SMA positive cells, but LYVE-1 positive cells were rarely observed in normal corpora
lutea. The present findings in corpora lutea of rats were considered to be related to EPR effect of liposomal formulation. The present

study provide the new findings of ovarian toxicity induced by DOX.

|

Dietary effect of mead acid on DMBA-induced breast cancer in female Sprague-Dawley
rats

OYuichi Kinoshita®, Masahiro Yoshioka?, Yuko Emoto®, Akiko Takenouchi¥, Kei Hamazaki®, Katsuhiko Yoshizawa®

UDivision of Central Laboratory of Medicine and Pathology, Wakayama Medical University Hospital,
IDepartment of Nutrition, Koshien University, >Ethics Review Center, Kansai Medical University,
YDepartment of Innovative Food Sciences, School of Food Nutrition, Mukogawa Women’s University,
SDepartment of Public Health, Faculty of Medicine, University of Toyama

[Background] In our previous study, we clarified that mead acid (MA, 20:3 n-9) suppressed development and growth of N-methyl-N-
nitrosourea (MNU)-induced breast cancer. In present study, we evaluate the dietary effects of MA on 7,12-dimethylbenz[a]anthracene
(DMBA) induced breast cancer in female Sprague-Dawley rats. [Methods] The 2.4% and 4.8% MA diets were commenced with the
rats were 6 weeks of age. DMBA was administrated by a single oral ingestion when the rats were 7 weeks of age, and the rats were
maintained on the respective diets until 19 weeks of age. Tumor weight, histopathology, cell kinetics, and fatty acid composition in
breast tissue and serum were examined. In the control (CTR) diet group, the DMBA-exposed rats were fed a basal diet (0% MA).
[Results] There were no significant differences in tumor incidence and weight, cell kinetics and in the N-6/N-3 ratio of fatty acid
composition in breast tissue between the groups. Only the N-6/N-3 ratio of fatty acid composition in serum was significantly decreased
in the 2.4% diet group. [Conclusion] This study, unfortunately, showed the difference from the MNU-induced breast cancer model. MA
has been reported that shows different effects depending on the target. It seems that cause of the different results is the differences of

developmental mechanisms between MNU and DMBA. Further studies using other breast cancer models are recommended.
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Inhibitory effects of chitosan oligosaccharide supplementation on breast cancer model in
rats

(O Masahiro Yoshioka", Akiko Takenouchi?, Seiji Kurozumi®, Kimihiko Sato®, Yuichi Kinoshita®), Takashi Yuri",
Kazuo Azuma®), Yoshiharu Okamoto®, Katsuhiko Yoshizawa2®

DDepartment of Nutrition, School of Nutritional Science, Koshien University,

IDepartment of Innovative Food Sciences, School of Food Sciences and Nutrition, Mukogawa Women’s University,

9Koyo Chemical Co., Ltd., ¥Division of Central Laboratory of Medicine and Pathology, Wakayama Medical University Hospital,

9Joint Department of Veterinary Medicine, Faculty of Agriculture, Tottori University,
®Administration Food Sciences and Nutrition Major, Graduate School of Human Environmental Sciences, Mukogawa Women’s University

[Aim] Chitosan oligosaccharide (COS) is a functional food which has an antioxidative effect and suppresses several cancers. But its
effect against breast cancer is not clear. In this study, therefore, the inhibitory effect of COS on the N-methyl-N-nitrosourea (MNU)-
induced breast cancer model in female Sprague-Dawley rats was examined. [Methods] Starting at 6 weeks of age, 2%COS was fed for
2.5 weeks, followed by 1%COS for 1.5 weeks, and tap water for 2 months. One week after COS treatment was started, rats received a
single 50 mg/kg intraperitoneal dose of MNU or saline. Rats were sacrificed 11 weeks after MNU or saline treatment. Inguinal breast
tissues and breast tumors were collected and evaluated histopathologically. [Results] The number of tumors and the frequency of
tumor occurrence decreased in rats which were fed with COS. Significant differences in PCNA-positive cells and apoptotic cells were
not detected between MNU alone and MNU+ COS groups. [Conclusion] These results support the COS suppression of breast cancer,
especially by inhibiting the initiation of MNU-induced tumors.

 G-36 | [

Characteristics of murine normal mammary tissue-derived organoids

(O Toshio Imai®, Yukino Machida?, Mie Naruse®

DDepartment of Cancer Model Development, National Cancer Center Research Institute,
IDepartment of Veterinary Pathology, Nippon Veterinary and Life Science University,
3Central Animal Division, National Cancer Center Research Institute

[Background] Organoids are composed of stem and differentiated cells and construct natural cell-cell communications. One of the
most important advantages of organoids is that they can be established from normal tissues and maintained at least for several months.
Therefore, they can be applied for toxicology researches. In the present study, we established murine normal mammary tissue-
derived organoids and examined their characteristics. [Materials and Methods] Mammary fat pads were excised from female BALB/
c-Trp53(+/-) mice and cultured in Matrigel. They were treated with DMBA, PhIP or the vehicles for 3 times, followed by their
subcutaneous injection to nude mice. After 8 weeks of the injection, subcutaneous tissues were excised. [Results] Organoids treated
with vehicles were remained with Matrigel in the nude mouse subcutis. They were histologically observed as small ducts, which
were composed of epithelia and o-smooth muscle actin-positive myoepitheliums. DMBA-treated organoids formed nodules, and they
were diagnosed as adenocarcinomas/squamous cell carcinomas. There was no obvious difference between PhIP- and vehicle-treated
groups. [Conclusion] Normal mammary tissue of BALB/c-Trp53(+/—) mice-derived organoids were differentiated into epithelia and
myoepitheliums. DMBA showed carcinogenicity by their in vitro treatment, but PhIP did not. The carcinogenic characteristics of DMBA

and PhIP were similar to those observed in the previously reported in vivo experiments.
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Histopathologic features of aberrant craniopharyngeal structure in the pituitary of
Sprague-Dawley rats

(O Tsubasa Saito, Osamu Hashiguchi, Jun’ichiro Shiota, Isamu Suzuki, Yuko Yamaguchi

BoZo Research Center Inc.

[Background] Aberrant craniopharyngeal structures (ACS) are known to be remnants of the oropharyngeal epithelium of
craniopharyngeal ducts (Rathke’s pouch). We studied the incidence by weeks of age and its histopathological characteristics using the
background data from Crl:CD (SD) rats over the past 10 years. [Materials and Methods] Pituitary sections from the control groups of
SD rats used for histopathological examinations between 2010 and 2019 were subjected to this study. [Results and Discussion] The
incidence of ACS was as follows: 0.9% (6/672 males and 6/637 females) at <10 week (wk)-old, 0.8% (3/698 males and 9/752 females)
at 11 to 20 wk-old, 1.0% (3/192 males and 2/219 females) at 21 to 30 wk-old, 0% (0/46 males and 0/35 females) at 31 to 41 wk-old, and,
0.8% (4/443 males and 3/441 females) at >90 wk-old. The incidences were 0.1% or less throughout the wk of age examined, and there
were no apparent differences in age/gender. Histopathologically, ACS were observed between the pars intermedia and pars nervosa, or
within the pars nervosa. Several epithelia forming the ACS had vacuoles, or eosinophilic abundant cytoplasm, or eosinophilic crystals.
[Conclusion] ACS were confirmed congenital lesions because there was no fluctuation in the incidences among the age examined. These

results may provide useful knowledge for understanding the development and histopathological features of ACS.

 G-38 |

Establishment of a new in vitro assay system for the percutaneous genotoxicity of metal
nanoparticles

OKenta Shishido", Noriko Kemuriyama?, Syuji Ogawa®, Miyu Onishi?, Minami Kuwabara?, Yoko Hatano?),
Atsushi Watanabe", Ryuhei Sano", Katsuhiro Miyajima'->%), Dai Nakae'??
DDepartment of Nutritional Science and Food Safety, Graduate School of Agriculture, Tokyo University of Agriculture,

IDepartment of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo University of Agriculture,
YDepartment of Food and Nutritional Science, Graduate School of Agriculture, Tokyo University of Agriculture

[Background and Purpose] This study aimed to construct a new in vitro evaluation system for the percutaneous genotoxicity. [Materials
and Methods] In a conventional micronucleus test using Chinese hamster lung fibroblasts (CHL/IU), the number of micronuclei was
counted for magnetite nanoparticles (10-200 micro g/ml), Fe,O, and Fe,0,-COOH, after a 24-hour treatment without S9 mix, and after
a 3-hour treatment with or without S9 mix. To establish a method using normal human epidermis-derived keratinocyte (NHEK), the
induction of micronuclei was assessed after a 24—72-hour treatment with mitomycin C (MMC), a positive control material. [Results]
In CHL/IU treated by magnetites for 24 hours, the frequency of micronuclei in binucleate cells was comparable to that in the negative
control. When treated by magnetites for 3 hours, the frequency of micronuclei in binucleate cells was higher in the presence of S9 mix
than in its absence, while magnetite did not exert apparent effects. In NHEK, the number of binucleate cells was extremely low after 24
hours, but the proportion of micronucleated cells were significantly increased in the absence of S9 mix, when MMC was exposed for
3 or 6 hours during a 72-hour incubation. [Conclusion] Magnetites were negative for clastogenicity in the conventional micronucleus
assay using CHL/IU. A new micronucleus assay with NHEK may be feasible after a 72-hour incubation, providing a clue to the

development of a new in vitro assay for the percutaneous genotoxicity.
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In vivo screening of subcutaneous tolerability for the development of novel excipients

O Yuichi Takai, Stephanie Powlin, Yasuyuki Awasaki, Toshiaki Yamauchi, Tomoya Sano, Haruyuki Takahashi,
Hackam Ranneh, Yuta Arai

Takeda Pharmaceutical Company Limited

For the development of safe subcutaneous (SC) formulations, it is essential to optimize compositions of active pharmaceutical ingredient
(API) and excipients to minimize the risk of local irritation, because clinical adverse injection site reactions could be a critical issue for
subjects and patients. For the SC route, there are a limited number of excipients registered in the FDA Inactive Ingredient Database.
Depending on the physicochemical properties of API, additional excipients may be needed to improve API stability and solubility.
However, sometimes these excipients have not been used for injectable drugs. Thus, due to lack of safety data for such excipients for SC
dosing, we need to evaluate local irritation of novel excipients as early as possible during formulation development. In this presentation,
we would like to show our rat SC local tolerability study design and data from several novel excipients. Candidate novel excipients
such as various surfactants, polymers and lipids were injected subcutaneously at 1 mL/animal. The injection sites were observed for
2 days and macroscopic and microscopic examinations were conducted. Local tolerability was evaluated by the severity, incidence
and pathophysiology of each finding. For example, necrosis and inflammation, indicative of tissue injury, were considered irritative.
Careful monitoring of local tolerability of novel excipients at the early optimization phase is important for the safe development of SC

formulations.

 G-40 | [

Effects of delgocitinib ointment 0.5% on the normal mouse skin and epidermal tight
junction proteins in comparison with topical corticosteroids

O Akiko Anagawa-Nakamura, Katsunori Ryoke, Yuzo Yasui, Shoichiro Sugai, Toshiyuki Shoda

Jappan Tobacco Inc.

Delgocitinib Ointment 0.5% (DEL) is the world’s first topical Janus kinase inhibitor product and was approved for treatment of
atopic dermatitis (AD) in Japan. Although topical corticosteroids (TCSs) have been the mainstay of pharmacotherapy in AD over
the past decades, long-term use of TCSs causes skin atrophy and alteration of the epidermal tight junction (TJ) leading to epidermal
barrier dysfunction. In order to investigate and compare the effects on skin atrophogenicity and alteration in epidermal TJ, DEL or
representative TCSs in clinical use of different potencies were applied dermally once daily to the ear pinna of normal ICR mice for 14
days and ear pinna thickness, histopathology and immunohistochemistry for epidermal TJ proteins claudin-1 and -4 were evaluated.
All the TCSs caused decreases in ear pinna thickness with epidermal thinning, sebaceous gland atrophy and atrophy/decreased number
of the subcutaneous adipocytes and decreased immunohistochemical staining intensity for epidermal claudins. In contrast, DEL
did not cause any of those changes. In conclusion, once daily topical DEL for 14 days did not cause the skin atrophy or decreased
immunohistochemical staining of epidermal claudins, which are common safety concerns associated with TCSs. These characteristics

suggest that DEL has an improved safety profile over currently available TCS therapies particular for the long-term AD treatment.
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Research on the behavior of cytotoxic T cells in the tumor microenvironment of the
rasH2 lung chemical carcinogenesis model by using PD-1 and CD8 as indicators

O Teruaki Hagiwara, Hiroto Miyata, Tomomi Hara, Mayumi Kawabe, Yukinori Mera

DIMS Institute of Medical Science, Inc.

[Aim] The cytotoxic T cells having antitumor effect causes the expression of PD-1 through exhausting T cell by contacting the
neoantigen. In a model that combines two-stage chemical carcinogenesis and rasH2 mice, lung tumors develop in 5 weeks under
the same tumor microenvironment as spontaneous tumors.In this study, we examined the behavior of cytotoxic T cells, lymphocytes
involved in the pharmacological action of immune checkpoint inhibitors, in above lung tumor model by using PD-1 and CD8 as
indicators. [Methods] Tg-rasH2 mice given ENU once i.p., then BHT orally once a week for 5 weeks. Necropsy was performed 5, 7, and
9 weeks after starting the experiment. Each pulmonary lobe was cut out at a fixed position, and the relative tumor area was calculated
by image analysis. After making serial sections from endpoint lung tumors, CD8 and PD-1 were examined immunohistochemically.
[Results] CD8-positive cells were found mainly on the margin of lung tumors. But, PD-1-positive cells were observed not only on
the margin but also inside the tumor. Most of the PD-1-positive cells inside the tumor were negative on CDS8. These results were not
uniformly expressed in each tumor of individual mouse. [Conclusion] Most of the PD-1 positive cells inside the lung tumor were CD8
negative. Therefore, immune cells other than CD8, might be there. These studies suggested that this model is useful for revealing the

mechanism of action of the tumor immune system in the tumor microenvironment.

 G-42" |

Fluctuations of oxidative stress in tumorigenicity test using nude rats

OMayuko Suguro, Taiki Sugiyama, Takamasa Numano, Yuko Doi, Norio Imai, Toyohiko Aoki

DIMS Institute of Medical Science, Inc.

[Aim] In the safety evaluation for regenerative medicine, tumorigenicity tests using immunodeficient animals are employed. As
compared to mice, tests using immunodeficient rats have not been advanced despite of advantage to implant clinical application sites.
In this study, nude rats were transplanted with HeLa cells and the oxidative stress was examined for collecting data on rat tumor
microenvironment at tumorigenesis. [Methods] HeLa cells (1x107 cells/animal) were s.c. given to male F344/NJcl-rnu/rnu rats (7
weeks old, 6/group) without (Gr.02) or with matrigel (Gr.03). Naive group (Gr.01) was set as control. The tumor volume was measured
weekly. Rats were necropsied at the 17th week of the experiment. Hematology and plasma measurement of Diacron-Reactive Oxygen
Metabolites (d-ROM) as a marker of oxidative stress were examined. Histopathology (HE) and immunohistology (anti-human Ki-67
antibody) of tumor were performed. [Results] In the cell transplant groups (Gr.02, 03), tumor reached 100% at the 7th week. In
hematology, WBC tended increasing and neutrophil increased in the non-matrigel group (Gr.02). As to d-ROM, Gr.02 showed an
increasing tendency, and Gr.03 showed an increase. Tumor at the implantation site was solid malignant, and positive for anti-human
Ki-67 antibody. No effect of matrigel was observed. [Conclusion] Fluctuation in the oxidative stress marker or in WBC counts was

observed, suggesting that the oxidative stress is associated with tumorigenesis in nude rats.
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Examination of the useful marker of cellular proliferation, phosphorylated
histone H3 (PHH3), in various organs of female Sprague-Dawley (SD) rats using
immunohistochemical staining

O Taishi Shimazaki, Yuzo Yasui, Yusuke Kemmochi, Akiko Anagawa-Nakamura, Kaoru Toyoda, Eriko Taniai-Riya,
Akemi Takahashi, Yoshifumi Miyakawa, Toshiyuki Shoda

Yokohama Research Center, Central Pharmaceutical Research Institute, Japan Tobacco Inc.

[Introduction] Phosphorylation of serine 10 or 28 of histone H3 is associated with chromatin aggregation and occurs between the G2
phase and the M phase of the cell cycle. The anti-phosphorylated histone H3 (PHH3) antibody recently has been a focus of attention as
a useful marker for determining the degree of tumor growth and prognosis in human cancer diagnosis. We performed IHC staining for
PHH3, PCNA, Ki-67 and BrdU and compared the staining results of each marker. [Materials and Methods] 10-week old female SD rats
were sacrificed one hour after intraperitoneal administration of BrdU. After collecting various organs, IHC for PHH3, PCNA, Ki-67 and
BrdU was conducted. [Results] Each proliferation marker showed positive in various tissues with high proliferative activity (intestinal
crypt, immune system tissue/lymphoid follicle, vaginal/uterine epithelium, etc.). While PCNA, Ki-67 and BrdU positivity was found in
cells other than those in the M phase, PHH3 positivity was found almost consistently in cells in mitosis. [Conclusion] PHH3 positive
cells were observed only in cells in the M phase unlike the other proliferation markers. The M phase from metaphase to telophase can be
easily detected in HE-stained specimens, but it’s difficult to detect in prophase. Since all cells in the M phase can be detected by using
PHH3, it is suggested that it will be more useful than HE-staining of specimens and the other markers in evaluating proliferative activity

such as mitotic index.

 G-44* [

Pathological features of metastatic tumor cells depending on the organ engrafted and its
modelization by cancer organoid

OMasaki Yamazaki', Shigeto Kawai?, Etsuko Fuijii”), Kiyotaka Nakano?, Masami Suzuki'?

DResearch Division, Chugai Pharmaceutical Co., Ltd., ?Forerunner Pharma Research Co., Ltd.

In histopathological evaluation for tumor, it is sometimes difficult to judge primary or metastatic tumor due to the difference of
morphological feature between primary and secondary sites. The morphological observation was conducted for tumors engrafted in
different organs with utilizing a human colorectal cancer cell line derived from a patient derived xenograft (PLR123). Furthermore,
we tried to model the morphological difference by cancer organoid. PLR123 was inoculated orthotopically in cecum. Then, cecum as
primary site, and lung and liver as secondary site were analyzed histopathlogically. Furthermore, PLR123 was injected into tail vein, and
lung and liver were histopathologically observed. Finally, the feature of the cancer organoid (PLR123) was evaluated in the different
culture condition. In orthotopical model, tumor including obvious ductal structure with differentiated cells in cecum and liver. While,
undifferentiated cell nests were observed in lung. Similar tendency was observed in iv engrafted model. In cancer organoid, tumor
cells exhibited clear ductal structure in the culture condition with low growth factor and oxygen partial pressure, while undifferentiated
tumor nest like structure was observed in the condition with high growth factor. It was shown that the tumor morphology was different
depending on the difference of organ microenvironment engrafted in even in the same tumor cells, moreover the difference can be

modelized by cancer organoid.
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Inhalation carcinogenicity of 2-bromopropane in rats: Morphological characteristics of
the tumor

OHideki Senoh, Shotaro Yamano, Kenji Takanobu, Yumi Umeda, Shigetoshi Aiso

Japan Bioassay Research Center, Japan Organization of Occupational Health and Safety

A 104-week inhalation exposure study of 2-Bromopropane (2-BP) carcinogenicity in rats revealed a high incidence of tumor
development in various organs. We will exhibits the morphological characteristics of the tumor. [Materials/Methods] F344 rats (6
wk old, male and female, 50 animals/group each) were exposed to 2-BP at concentrations of 0, 67, 200 and 600 ppm for 104 wk of 6
hr/d, 5 d/wk. [Results/Discussion] Numerous tumors were observed. In males, the Zymbal’s gland and skin/appendage tumors were
observed, and rare small and large intestine tumors and malignant lymphomas were observed. In females, mammary adenocarcinomas
were most cases, and mammary fibroadenomas were observed. Many Zymbal’s gland tumors were malignant and showed destructive
growth. The skin/appendage tumors were sebaceous adenoma, basal cell tumor/carcinoma, keratoacanthoma, and squamous cell
papilloma/carcinoma, and each tumor had migrated. Almost all female rats in high-concentration group were moribund/dead due to
adenocarcinomas of the mammary gland, however the tumors were small, and the tumors were atypical. Small and large intestine
adenocarcinomas were atypical, and some tumors showed invasive growth. On 2-BP inhalation exposure, tumors are common in lipid-
secreting epithelia, such as sebaceous gland and Zymbal’s gland. (GLP study, conducted as an operational grant of MHLW. No conflicts

of interest to be disclosed.)

 G-46 | |

Inhalation carcinogenicity of 2-bromopropane in rats: Tumor incidences

OKenji Takanobu, Shotaro Yamano, Hideki Senoh, Yumi Umeda, Shigetoshi Aiso

Japan Bioassay Research Center, Japan Organization of Occupational Health and Safety

[Background] Carcinogenicity of 2-bromopropane (2BP) were examined by inhalation exposure of rats to 2BP aerosol.

[Methods] According to the OECD Test Guidelines (TG451), 50 male and female F344 rats/group (6 weeks old) were exposed to
2BP at 0, 67, 200 and 600 ppm (v/v) for 6 hours/day, 5 days/week, and 104 weeks. After exposure, histopathological examination was
performed according to a conventional method.

[Results and Conclusions] By 85 weeks, all males and females in the 600 ppm group were moribund/died. And most of them were
caused by tumors. The most common tumors in males were Zymbal’s gland tumors, skin/skin appendages tumors. Mammary gland
tumors were more common in females.Tumors that increased in males were Zymbal’s gland tumors, skin/skin appendages tumors,
forestomach tumors, intestine tumors, thyroid tumors, subcutaneous tissue tumors and malignant lymphomas.Tumors that increased in
females were mammary gland tumors, vaginal tumors, and LGL leukemias.From the above, it was shown that 2-BP systemic inhalation
exposure caused various tumors in multiple organs and clear evidence of carcinogenicity to rats.

This study was contracted by Ministry of Health Labour and Welfare of Japan (GLP study).
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INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for
Lesions—An update 2021

O Shim-mo Hayashi", CM Keenan?, A Bradley®, DG Goodman®), Takanori Harada®, R Herbert®, Hijiri Iwata”,
M Jacobsen®, R Kellner®), B Mahler®), E Meseck'?, T Nolte'), S Rittinghausen®, J Vahle'?, Katsuhiko Yoshizawa'®)

DNational Institute of Health Sciences, ?CM Keenan ToxPath Consulting, ¥Charles River, ¥Independent Consultant,
9The Institute of Environmental Toxicology, NIEHS, ?Laboratory of Toxicologic Pathology, LunaPath LLC., ¥Astra Zeneca,
9Fraunhofer ITEM, '"Novartis, !"Boehringer Ingelheim, ?Eli Lilly, ’Mukogawa Women’s University

The INHAND Proposal (International Harmonization of Nomenclature and Diagnostic Criteria for Lesions in Rats and Mice) has been
operational since 2005. A Global Editorial Steering Committee (GESC) helps coordinate overall objectives of the project. Development
of harmonized terminology for each rodent organ system or non-rodent species is the responsibility of the Organ Working Groups
(OWG) or Non-rodent Working Groups (NRWG) respectively, drawing upon experts from North America, Europe and Japan. Great
progress has been made with 15 rodent organ systems published: Respiratory, Hepatobiliary, Urinary, Central/Peripheral Nervous
Systems, Male Reproductive and Mammary, Zymbals, Clitoral and Preputial Glands and Hematolymphoid System in Toxicologic
Pathology and the Integument and Soft Tissue, Female Reproductive System, Digestive System, Cardiovascular System, Skeletal
System, Special Senses and Endocrine System in the Journal of Toxicologic Pathology as supplements and on a web site www.goReni.
org. Recommendations of the Apoptosis/Necrosis Working Group have been published. There are 5 non-rodent working groups non-
human primate, dog, minipig, rabbit and fish with manuscripts in press. A new group has been formed to address terminology in non-

rodent ocular toxicity studies.

 G-48 | [

Strategic use of SEND

O Takayuki Anzai'%%), Reto Aerni?), Hijiri Iwata®), Hiroshi Onodera*®), Shinichi Horikawa®

YShowa University School of Medicine, ?PDS Pathology Data Systems, ¥Global SEND Alliance,
“Laboratory of Toxicologic Pathology, LunaPath LLC., ¥National Institute of Health Science

The Standard for Exchange of Nonclinical Data (SEND) is intended to ensure compliance with US FDA'’s regulations for the digitization
and standardization of nonclinical study data. The Clinical Data Interchange Standards Consortium (CDISC) has developed the SEND
Implementation Guide while the Pharmaceutical Users Software Exchange (PhUSE) is studying how to implement SEND. As for the
terminology of pathology, the International Harmonization of Nomenclature and Diagnostic Criteria (INHAND) is working with CDISC
to this end. These initiatives are preferable in helping industry players to move in step. Unfortunately, many challenges remain in the
actual implementation of SEND, including differences in specifications, quality control methods, and levels of precision or perfection
among pharmaceutical manufacturers and clinical research organizations (CROs). To solve these issues, the Global SEND Alliance
(G-SEND) was established in August 2018 as a model to assist joint SEND data creation by CROs. In this presentation, we will have a
close look at the world’s first initiative in organized SEND data creation among CROs, as well as how G-SEND works. We will also see

and consider real-world examples of the strategic use of SEND for pharmaceutical companies.
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Identifying challenges and solutions for pathologists in preparation for SEND conversion
of histopathological findings

(O Takanobu Sakurai", Masaru Tsuboi®), Shin-ichi Horikawa?, Shin-ichi Sato?, Dai Nakae®, Hijiri Iwata®),
Takayuki Anzai®®)

YDrug Safety Testing Center Co., Ltd., ?Ina Research Inc., ¥Tokyo University of Agriculture,
“Laboratory of Toxicologic Pathology, LunaPath LLC., ¥Showa University School of Medicine, ®PDS Pathology Data Systems

Pathologists have increased their involvement in SEND since we need to launch on a new challenge that is to map not only neoplastic
findings but also ‘non-neoplastic findings’ to controlled terminology after the FDA in the U.S. has started to accept SENDIG v3.1. In
such circumstances, individual facilities have been making various efforts to promote the efficiency of SEND creation by sampling
histopathological findings with SEND in mind. Under this situation, G-SEND, Global SEND Alliance™, in which we participate has
distributed a questionnaire to pathologists in G-SEND and summarized the issues emerge when converting histopathology findings into
SEND format. More specifically, we focused on the following issues: method of managing Glossary/Master Dictionary, utilization of the
Common Findings List, the arrangement of histopathological terms, and the order of recording findings.

On this occasion, this presentation reports specific issues that were found out from the questionnaire, and solutions that have been
discussed within the G-SEND members. It also reports the comparison of the current status of ‘SEND Controlled Terminology’ and

‘INHAND’ that often becomes controversial when the Glossary/Master Dictionary is reviewed.

*1. G-SEND, Global SEND Alliance, is a non-profit consortium currently consisting of 22 organizations from 6 countries.

 G-50 | |

Roles and preparations for pathologists for addressing SEND
—Efforts of G-SEND—

ONorio Imai"), Toyohiko Aoki", Yuko Doi", Shin-ichi Horikawa?, Shin-ichi Sato?, Dai Nakae®, Hijiri Iwata®,
Takayuki Anzai®®)

YDIMS Institute of Medical Science, Inc., ?Ina Research Inc., ¥Tokyo University of Agriculture,
“Laboratory of Toxicologic Pathology, LunaPath LLC., ¥Showa University School of Medicine, ®PDS Pathology Data Systems

Many facilities have increased their experience in preparation of SEND data and started to establish role-sharing within the facilities
since the submissions of SEND data became mandatory by the FDA in the U.S. Among those roles, pathologists are being required
to play many parts in SEND preparation other than the personnel for SEND. This is because SENDIG v3.1 has applied, and besides
the neoplastic findings, non-neoplastic findings have to be mapped to controlled terminologies.Under the circumstance, G-SEND, the
Global SEND Alliance™, in which we participate, has summarized the roles of pathologists for SEND data creation in chronicle order

and discussed the issues and solutions for each process shown below:

1. Sampling histopathological findings with SEND in mind

2. Methodology for creating a SEND dataset of histopathological findings and its optimization

3. Creating explanations for MISTRESC values of the MI domain which do not utilize controlled terminology (Section 3.3 of nSDRG)
This presentation shows the common issues that were summarized by G-SEND based on issues raised from each facility and proposes
the solutions achieved by G-SEND. It also reports the approaches toward concerns that were voiced by pathologists dealing with
SEND.

*1: G-SEND, Global SEND Alliance, is a non-profit consortium currently consisting of 22 organizations from 6 countries.
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Reality of the pathologist’s involvement in SEND
—Points in mapping for SENDIG v3.1—

O Hirofumi Hatakeyama®), Haruko Koizumi®), Shin-ichi Horikawa®", Konomi lino", Shin-ichi Sato"), Takayuki Anzai??),
Hijiri lwata®

DIna Research Inc., ?Showa University School of Medicine, ¥PDS Pathology Data Systems,

YLaboratory of Toxicologic Pathology, LunaPath LLC.

There are several options when choosing terms for pathological examinations such as INHAND, SEND CT, in-house dictionary, and

legacy studies. On the other hand, there are restrictions for SEND where submission of nonclinical data on drugs in standardized

electronic format is required. In addition, it is a challenge for personnel, including pathologists, who are involved in SEND to create data

that comply with the FDA review per the standards and guidelines such as SEND IG v3.1. We have experienced to map pathological

findings and found out the following points through the creation of SEND data:

- Add explanations in nSDRG for the findings such as alveolar macrophages that do not have the exact match with the corresponding
CT and they were not included in the synonyms, even though they have the same meaning histopathologically.

- Points to consider when populating terms indicating chronicity such as acute and chronic. Points to consider when populating terms
indicating distribution or laterality such as focal and unilateral.

- Points to consider when populating [MIDTHREL] with findings that relate to causes of death.

- Points to consider when populating terms indicating lesion grades.

- Examples of mapping when performing special staining/immunostaining.

This presentation reports the issues mentioned above that emerged during the creation of SEND data for pathological findings in

accordance with SENDIG v3.1 as well as the solutions we discussed along with specific examples.

 G-52 | [

Virus response measures in case of infection with a novel or previously unknown virus in
employees at research facility

O Takayuki Anzai'?), Takaaki Matsuyama®), Hijiri lwata®, Reto Aerni?, Hisayoshi Takagi®, Hiroshi Onodera®*

YShowa University School of Medicine, ?PDS Life Science, ¥Laboratory of Toxicologic Pathology, LunaPath LLC.,
“National Institute of Health Science, >Japan SLC, Inc.

Severe acute respiratory syndrome coronavirus 2 (or COVID-19) was first identified in November 2019, and caused outbreaks in Asia
in January 2020. Shortly afterwards in March 2020, WHO recognized the global outbreak as a pandemic. However, it is more infectious
than the other coronaviruses that have been identified thus far, as is evident from the rate at which the number of cases multiplied
within a short period of time. Given such a situation, both public and private institutions are making efforts for protection against
the infection. Infection prevention measures are necessary, and research facilities that are workplaces of scientists are no exception.
Research facilities in general already have adequate infection prevention measures in place in the operating areas. Advanced prevention
is followed especially to prevent the transmission of infections from laboratory animals to humans, or vice versa. In addition, there are
strict international rules for the handling of biological samples, such as blood and organs. Nevertheless, there is currently no defined
guideline for the prevention of human-to-human transmission within research facilities, or for an emergency response in case of
confirmed infection with an unknown virus, among the employees. This report aims to present suggestions for possible measures to be
implemented in the event of an infection with a highly infectious virus such as SARS-CoV-2, or an unknown bacterium or virus, within

the research facilities.
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Case report of unilateral anophthalmia observed in a Wistar Hannover rat

O Yuta Baba, Akiko Okada, Eito Ikeda, Genki Hashimoto, Mika Nagaike, Kosei Inui

Safety Sciences Group, Safety Science Research Laboratory, Central Research Institute, Ishihara Sangyo Kaisha, Ltd.

Anophthalmia was observed in a 7-week-old male Wistar Hannover rat (RccHan™:WIST) that was a F1 offspring obtained in a one-
generation reproduction toxicity study. The right eye of this animal did not open even after 14-day of birth, and it was euthanized at
25-day-old by design. At necropsy, there was a Harderian gland-like tissue in the right orbit but no eyeball and optic nerve. The left
eyeball, Harderian gland and optic nerve were normal. The corresponding tissues in the orbit were examined histopathologically.
Histopathologically, there was no eyeball component in the right orbit. The Harderian gland-like tissue was composed by the Harderian
gland encapsulated by serosa without atypia. Its serosa connected with the surrounding skeletal muscle and connective tissue. It was
surmised that the Harderian gland might expand to compensate a cavity. Nerve bundles were observed between the muscle fibers in
the connective tissue, but it was considered not to be the optic nerve because the eyeball was lacked. There was no finding indicating
inflammatory change.Thus it was suspected that there were congenital unilateral anophthalmia due to developmental abnormality for
instance differentiation abnormality from a neural plate to optic vesicle. Although this animal belonged the test substance-treated group,
this change was considered to be incidental because similar findings were not observed in other animals including the litters and the

high-dose group in this study.

 G-54 |

Neuropathological studies on hereditary hindlimb paralysis in Wistar Hannover rats

O Naofumi Takahashi, Akira Sato, Yasushi Nishioka, Chinatsu Fujiwara, Shinya Miyazaki, Yoshitaka Katoh,
Tsuyoshi Ito, Aya Koyama, Atsushi Shiga, Hiroaki Aoyama, Takanori Harada

The Institute of Environmental Toxicology

[Background] We have recently noticed some Wistar Hannover rats showing hindlimb paralysis and abnormal respiratory sound from
about 12 weeks old, which is difficult to distinguish them from treatment-related effects in toxicity studies. We previously reported a
mutation in Reepl, a known responsible gene for human hereditary spastic paraplegia, in these rats. In this study, neuropathological
analyses for pathogenesis were performed. [Methods] Female Wistar Hannover (GALAS) rats with or without the signs were
histopathologically examined for CNS, PNS and respiratory organs after systemic perfusion fixation. [Results and Discussion] In the
dorsal funiculus of spinal cord, axonal swelling was noted frequently in the gracile fasciculus, and fine vacuoles in the corticospinal
tract. Anti-NF immunostaining and Kluver-Barrera’s stain revealed decreased stainability in both areas, suggesting destruction of
axon followed by myelin. The axonal injury was more severe in the distal portion of both nerve tracts. In the peripheral nerves, axonal
degeneration was specifically seen in the distal side. Therefore, the cause of hindlimb paralysis was considered to be distal axonal injury
in the CNS and PNS. Respiratory abnormalities were suspected to be due to diaphragmatic muscular atrophy. The Reep! gene is known
to be involved in vesicular transport used for axonal transport, and it is speculated the mutation in this gene caused abnormal axonal

transport, resulting in distal axonal injury.
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A case of spontaneous neurocutaneous melanosis in the brain, skin and spinal cord of a
cynomolgus monkey

OJunwen Qiao

Centre for Drug Safety Evaluation and Research (CDSER), Shanghai Institute of Materia Medica (SIMM), Chinese Academy of Sciences (CAS)

Neurocutaneous melanosis is extremely rare lesion in cynomolgus monkey. We encountered a spontaneous melanosis in a 3.0-year-old
female cynomolgus monkey. We describe the morphological characteristic of the lesion and its unique distribution and patterns. The
animal showed no abnormalities in clinical observation, body weight, hematology, blood chemistry, or organ weights. Upon necropsy,
the appearance of temporal lobe of cerebrum, cerebellum, midbrain, pons and medulla of the brain were almost black with irregular
boundary. In addition, a focal area of skin, covering the skull, had a 0.5 cm x 0.5 cm size of scar. No other gross abnormalities were
noted. Microscopically, the brain and spinal cord lesions were characterized by presence of multifocal aggregations of melanocytes
containing dark brown pigment, which formed cord-like structure. The cells are spindle or round in shape, and are distributed primarily
in the leptomeninges and subarachnoid space in the brain and spinal cords, as well as in the superficial layer of cerebral cortex that
showed a unique perivascular pattern. Small number of glial cells and neurons also had intracytoplasmic dark brown pigment. The
skin showed great amount of well-differentiated and regularly-arranged melanocytes in the subcutis. As these proliferative melanocytes

appeared mature, and did not showed evidence of any neoplastic characteristics, and was diagnosed as neurocutaneous melanosis.

G-56* [

A case of bronchiolo-alveolar carcinoma with intracytoplasmic fat accumulation in a
Wistar Hannover rat

O Shinya Miyazaki, Chinatsu Fujiwara, Yoshitaka Katoh, Tsuyoshi Ito, Atsushi Shiga, Aya Koyama,
Naofumi Takahashi, Takanori Harada

The Institute of Environmental Toxicology

[Background] Tumors with intracellular fat accumulation are rare except those of adrenal or adipocyte origin and have not been reported
in the lung. We encountered a lung tumor with fat accumulation. [Case] A 5 mm diameter white tumor mass detected in the left lung lobe
of a Wistar Hannover male rat (93 weeks old) in a chemical toxicity study. This lesion was unrelated to the test substance. [Results] The
tumor cells had pale round various sized nuclei with distinct nucleoli and abundant cytoplasm. They proliferated in a solid or ductal/
glandular fashion, disrupting existing alveolar structure and infiltrated into the bronchial wall. The majority of tumor cells contained
various sized vacuoles, resembling adipocytes. These tumor cells were positive for cytokeratin, surfactant protein-D and PCNA and
negative for vimentin and S-100 in immunostaining. Furthermore, the intracytoplasmic vacuoles were positive for adipophilin but
negative for PAS staining. [Discussion] The results of immunohistochemistry indicated the tumor cells could be derived from type II
alveolar epithelial or Clara cells. We diagnosed this tumor as bronchiolo-alveolar carcinoma based on their morphological features. The
vacuolated tumor cells were positive for adipophilin, suggesting that their vacuoles must be fat. The cytoplasmic fat accumulation in
these tumor cells might be associated with the specific mechanism for production of phospholipid-rich surfactants by type II alveolar

epithelial and Clara cells.
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Spontaneous swim bladder tumors in wavy medaka

(O Satoshi Furukawa, Yumiko Hoshikawa, Kota Irie, Yusuke Kuroda, Kazuya Takeuchi

Toxicology & Environmental Science Department, Biological Research Laboratories, Nissan Chemical Corporation

Spontaneous swim bladder tumors are rare in teleosts, with only a few cases described in a handful of species. We encountered swim
bladder tumors in wavy medakas and described their detailed histopathological features. The swim bladder tumors were detected in three
out of 28 wavy medakas aged about 2 years old, all of which displayed abnormal swimming patterns caused by their spinal curvature.
The tumors were located in the dorsal abdominal cavity. The swim bladder lumen was not detected in the region where it was originally
assumed to be located, and that region was replaced with adipose tissue. The tumors were non-invasive, expansile, and encapsulated
solid masses composed of a homogenous population of well-differentiated, densely packed, gas glandular epithelium-like cells. The
tumor masses were connected to the rete mirabile, but the tumor cells did not infiltrate into them. Histopathologically, these tumors were
diagnosed as adenomas originating from the gas glandular epithelium of the swim bladder. Spontaneous swim bladder tumors are rare in
medaka, with an incidence of 0.02%; however, in the present study of wavy medaka, the incidence was much higher (10.7%). The long-
term physical effects on the gas gland caused by swim bladder deformation considered to be a secondary effect of the spinal curvature
may be an important factor in the proliferation of the gas glandular epithelium in the wavy medaka, resulting in the higher incidence of

swim bladder tumors.

G-58* |

Spontaneous aortic dissection in a mouse

Shin-ichi Nakamura'2), O Kiyokazu Ozaki"

DLaboratory of Pathology, Faculty of Pharmaceutical Sciences, Setsunan University, ?Kyoto Institute of Nutrtion & Pathology Inc.

Several mouse models are known to cause aortic aneurysms or aortic dissections, but spontaneous cases are rare. Here we report a case
of spontaneous aortic dissection in a mouse. The animal is a male BKS.Cg-Dock7™ +/+ Lepr® /+ (db/+) mouse. The mouse arrived at 8
weeks of age and died suddenly at 11 weeks of age. At necropsy, there was a large amount of blood in the thoracic cavity. The heart and
aorta were subjected to histopathology. [Results] Medial necrosis of the ascending aorta was seen with cleft formation. A small amount
of blood cells was observed in the cleft. Morphologically mesenchymal-like cells were found in the inner surface of the cleft, but no
obvious vascular endothelial cells were observed. There was no apparent change of small to medium arteries of the heart. [Discussion]
Medial necrosis with cleft formation was suggested that the tunica media was dissected for some reason, and the mouse was died from
loss of blood. This lesion required a differential diagnosis between aortic aneurysm and aortic dissection. However, because there were
no obvious endothelial cells lining the cleft, it was determined to be an aortic dissection. No vascular lesions suggestive of hypertension
have been observed, and the mechanism of aortic dissection of this case is unknown. At present, we have examined the presence or

absence of endothelial cells lining the cleft by immunohistochemistry.
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| G-59* [

Spontaneous nephroblastematosis in a 6 weeks old Sprague-Dawley rat

OKengo Namiki, Noriaki Ishigami

Ono Pharmaceutical Co., Ltd.

[Background] Spontaneous nephroblastematosis is rare in rats, and there are few reports about it. We encountered a case of
nephroblastematosis in a 6 weeks Crl:CD(SD) rat and report its histopathological features.

[Materials and Methods] The animal was one of the control groups in a 4-day repeated dose toxicity study in 6 weeks SD rats. There
were no abnormalities in hematology and blood chemistry in this animal. At necropsy, there were no abnormalities in the systemic
organs including the kidneys.

[Results] In the corticomedullary junction of the kidney, mainly outer stripe of outer medulla, tumor cells with deeply stained basophilic
nuclei were observed invasively and focally between normal renal tubules. The tumor cells were composed of blastema like cells with
poor cytoplasm, and glomerule like structures, renal tubule like structures, and rosette formation were also observed in some area. Few
mitotic and apoptosis-like cells were also observed in the lesion. No stromal cell proliferation, necrosis, or hemorrhage was observed.
The maximum diameter of the lesion was approximately 2 mm.

[Conclusion] The lesion showed histological features similar to the early lesion of nephroblastoma. We, however, diagnosed the lesion
as nephroblastematosis because no visible mass was found at necropsy. Immunohistochemistry and electron microscopy are currently

ongoing.

| G-60* [

Spontaneous renal tubular cell tumor in a female 11-week-old SD rat

O Toshio Kobayashi, Yutaka Oshima, Yasuhiro Tsubokura, Hisako Tanigawa, Kimika Yamamoto, Katsumi Miyata,
Satsuki Hoshuyama

Chemicals Evaluation and Research Institute, Japan

[Background] Spontaneous renal cell tumors in rats are rare lesions, and were reported as less than 0.2% in 2-year carcinogenicity
studies. Here we report a case with renal cell tumor originated from tubular epithelium of a female 11-week-old SD rat in a 4-weeks
repeated-dose toxicity study. [Materials and Methods] A chemical was repeatedly dosed to 5-week-old SD rats for 4 weeks and then
the rats were reared for another 2 weeks without treatment. The rat showed no abnormal changes in clinical signs, body weight gains or
urinalysis, and no abnormal changes were noted in kidney-related parameters of hematological and blood chemical tests. At necropsy,
the right kidney was enlarged with multiple cysts (v 4 mm). No treatment-related changes were observed in the kidney. [Results and
Discussion] Histopathologically, multiple cystic structures are covered by mono- to multi-layer cells with round nuclear and abundant
eosinophilic cytoplasm. The cyst continues to tubular proliferative lesion consists of amphophilic polyhedral cells with degenerated
area. Additionally, lobular proliferative regions of eosinophilic vacuolar calls are observed with lymphocyte infiltration in interlobular
area. Based on these features, the tumor was diagnosed as amphophilic-vacuolar (AV) type renal cell carcinoma. The AV tumors are
regarded as spontaneous, rarely occurred in young rats, and sporadically in littermates. Present case was characterized by the formation

of multiple cystic structures.
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 G-61* |

Spontaneous ovarian choriocarcinoma in young Crl:CD1 (ICR) mouse

OMao Mizukawa, Hiroko Sato, Satomi Nishikawa, Akane Kashimura, Hironobu Nishina, Tetsuya Sakairi

Mitsubishi Tanabe Pharma Coporation Safety Research Laboratories

[Background] Choriocarcinoma is a rare tumor in humans and animals. It is a type of germ cell tumor that has been reported to occur
in organs of the reproductive system, such as the ovary, uterus, and testis. In mice, 11 cases of spontaneous ovarian choriocarcinoma
have been reported (all in B6C3F1 mice). Most of cases, tumors were observed in aged animals. Here, we report a case of spontaneous
ovarian choriocarcinoma in a young female ICR mouse used in a toxicity study. [Materials and Methods] A female Crl:CD1 (ICR)
mouse was orally administered a compound for 2 weeks in a toxicity study. At the end of the dosing period, the mouse was euthanized
by exsanguination at 8 weeks of age. The ovary was examined by HE stain. [Results] Macroscopically, the left ovary was cystically
enlarged. Microscopically, the cystic mass contained abundant blood plasma and erythrocytes. In the edge of the mass, large
pleomorphic tumor cells with bizarre shaped nuclei were detected. Tumor cells contained a single large nucleus and had abundant
eosinophilic to amphophilic cytoplasm. [Conclusion] Based on the histological features, we diagnosed hyaline choriocaricinoma. No
microscopic lesions were observed in the right ovary or other reproductive organs. The mouse had no prior pregnancies. The ovarian

choriocarcinoma was considered to be of non-gestational origin.

G-62* |

True hermaphroditism in a Sprague-Dawley rat

O Takanori Yamada"), Kengo Harada"), Takeshi Toyoda?, Kumiko Ogawa?, Chisato Nakayama®), Yoshiaki Tagawa®,
Manabu Okuyama®

DPharmaceuticals Research Laboratories, SANWA KAGAKU KENKYUSHO CO., LTD., ?Div. Pathol., Natl. Inst. Health Sci.

[Background] True hermaphroditism is a rare congenital anomaly characterized by the presence of ovarian and testicular tissues in
the same individual. In this report, we describe a case of true hermaphroditism with bilateral ovotestes in a presumed male SD rat.
[Methods] The case was found among a group of male Crl:CD (SD) rats in a 2-week study for background data. The animal showed no
clinical signs and was euthanized at 8 weeks of age as scheduled. At necropsy, although the external genital organs were male, the testes
on both sides were markedly reduced in size and weighed less (0.2 g%) than the average (1.22 + 0.18 g%) in this study. Female genital
organs such as the ovary, uterus, and vagina were not observed. Histopathological investigation was performed for reproductive organs.
[Results and Discussion] Microscopically, atrophic tubules without spermatogenesis were diffusely and bilaterally observed in the testes.
Follicle-like structures occasionally with degenerative oocytes were detected beneath the tunica albuginea of the testes. Although both
granulosa cells and Sertoli cells were present in some follicles, no corpus luteum or stromal glands were noted. In the epididymis, single
cell necrosis of epithelial cells and loss of sperm were observed, whereas there were no lesions in the seminal vesicle or prostate. Based
on these results, the present case was diagnosed as true hermaphroditism, characterized by bilateral ovotestis with male external genital

organs.

— 161 —

@
@
>
@
o
=
n
@
173
@
S
=
&
=
=}
S




@
@
>
@
o
=
3
@
173
@
El
=
[
=
=}
S

The 37th Annual Meeting of the Japanese Society of Toxicologic Pathology General Presentation

| G-63* [

A benign mixed tumor of the mammary gland in a juvenile male Crl:CD (SD) rat

O Yumiko Kamiya, Tsubasa Saito, Moeko Aoki, Mizuho Takagi, Kochi Kakimoto, Yuko Yamaguchi

Pathology Department, Bozo Research Center Inc.

[Background] Spontaneous mammary tumors in young male rats are very rare. Here, we report the detail of a mammary tumor in
a young male rat with very unique histological features. [Case] The animal had a nodule in the right axilla from 6-wk-old and was
autopsied at 7-wk-old. [Results] At necropsy, the size of its nodule was 40 x 25 x 25 mm. Histologically, the nodule was observed as a
well-circumscribed mass and consisted of an epithelial component showing island-like proliferation of epithelial cells with cribriform or
tubular pattern and abundant stromal component. The epithelial cells had a round nucleus and poor cytoplasm. Epithelial cells with the
cribriform pattern showed a high Ki-67 expression and were surrounded by myoepithelial cells, but had no distinct basement membrane.
The stromal component consisted of stromal cells, with a round to short-spindle nucleus and poor cytoplasm, and mature adipocytes.
They were positive for vimentin and partly positive for S-100. In areas of the stroma, there were rich matrixes which were pale
eosinophilic and finely fibrous. Atypia was absent in both epithelial and stromal cells. [Discussion] Based on the above findings, this
case was diagnosed as a benign mixed tumor (BMT). The findings including the cribriform pattern, discontinuous basement membrane,
myoepithelial arrangement, and a high proliferative activity observed in the BMT resembled those of normal terminal end buds (TEBs),

suggesting that the origin of this tumor is TEBs.

 G-64* [

A case report of sex differentiation disorder rat with testicular tumors arising from the
abdominal undescended testes

O Akiko Okada, Kosei Inui, Yuta Baba, Eito Ikeda, Naoko Hongo, Mika Nagaike

Safety Sciences Group, Safety Science Research Laboratory, Central Research Institute, Ishihara Sangyo Kaisha, Ltd.

The present case was an RccHan: WIST rat subjected to a long term study. At the arrival, the external genital region looked to be female.
From 72-week of age, bloody fluid was observed on the tray, and the animal was euthanized due to anemia, abdominal distention,
decreased motor activity and emaciation at 75-week of age. Necropsy revealed bloody ascites of 70 mL. The vagina ended blindly at a
depth of 5 mm, and the uterus and oviducts were unclear. Two masses were observed corresponding to the ovarian regions. The right
mass approximately 40 mm leveled yellowish white to dark red, and sponge-like appearance containing blood at the cut surface. The
left one approximately 15 mm was yellowish white and its cut surface showed milky white solid. Male reproductive organs could not be
confirmed. For histopathology, HE and special stains, and immunohistochemistry were performed. Additionally, in order to identify the
sex, FISH analysis was conducted using FFPE spleen and GI tract samples. Histopathologically, the both masses were sex cord/stromal
tumors arising from the abdominal undescended testes. FISH analysis demonstrated that this animal had a Y chromosome. Although
hormone measurement and genetic analysis for androgen receptor has not been conducted, these results indicate that the present case

was the complete androgen insensitive syndrome.
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| G-65" |

Spontaneous seminoma in Japanese medaka (Oryzias latipes)

OYusuke Kuroda, Masayuki Kimura, Chisato Hayakawa, Seigo Hayashi, Kazuya Takeuchi, Satoshi Furukawa

Nissan Chemical Corporation

[Background] Seminoma have been reported in a handful of species. Conversely, spontaneous seminoma is rare in the Japanese medaka.
We encountered spontaneous testicular tumors in two adult male medakas. [Materials and Methods] The two medakas were euthanized
and the hematoxylin-eosin (HE) stained specimens were prepared. [Results and Conclusion] In Case I, this medaka was a wavy medaka
with congenital spinal curvature and from the breeding stock that had been maintained at our laboratory. Macroscopically, the abdomen
was considerably distended by the tumor. Histologically, the tumor cells were arranged in solid and cord patterns and resembled
spermatogonia, spermatocytes and spermatids. The tumor had partly invaded the muscular tissue and showed metastasis to the liver,
kidney and eye. In Case II, this medaka did not exhibit any abnormalities in appearance. This tumor was also composed of three types
of neoplastic germ cells same as Case I, however, the tumor cells were arranged in a lobular pattern. The tumor did not exhibit either
invasion or metastasis to other organs. The tumors were diagnosed as seminomas based on their histopathological characteristics. When
the growth patterns of the two tumors were compared, because the growth patterns of the tumor cells were different, and the solid/cord
tumor of Case I had structural atypia, and the metastasis and infiltration were also observed, it is suggested that the tumor of case 1 was

highly malignant.

| G-66* |

A case of peculiar thyroid gland lesion characterized by giant C-cell complexes in a
beagle dog

O Junichi Sugiyama, Hideki Tanaka, Shota Yoshida, Satoshi Suzuki, Shohei Kanie, Kazuhiko Besshi

Discovery and Preclinical Research Division, Taiho Pharmaceutical Co., Ltd.

[Background] C-cell complexes (CCC) in the thyroid gland are one of the most common spontaneous findings toxicity studies using
dogs. CCC are considered to be remnants of ultimobranchial bodies. In the present report, we histopathologically investigated the
abnormal thyroid gland including extremely giant CCC in a dog. [Materials and Methods] The 6-month-old male beagle dog was
subjected to the necropsy at the end of the administration period, and large lobed tissue (approx. 40 x 20 mm) was found in the
equivalent site originally to the right thyroid. It was fixed in 10% neutral-buffered formalin, embedded in paraftin, sectioned, and stained
with hematoxylin-eosin. Immunohistochemistry was also performed on the sections. [Results] In the lobed tissue, there were two large
masses surrounded by abundant adipose tissue. One was an abnormal thyroid-like tissue (approx. 13 x 5 mm) in which C cells were not
observed, although some CCC were observed at the one edge of the mass. The other was the CCC itself (approx. 13 x 5 mm), and the
cap-shaped abnormal parathyroid tissue was located at the tip of the mass. Between the giant CCC and cap-shaped abnormal parathyroid
tissue, a large ultimobranchial cyst was observed. [Conclusion] There was no report of such a thyroid gland that was composed of
extremely giant CCC, abnormal thyroid-like tissue that lacked C cells, and large ultimobranchial cyst in dogs. We consider that this is a

rare case and caused by an error of the fourth pharyngeal pouch.
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[

A case of pemphigus foliaceus in a cynomolgus monkey

O Shinichi Onishi®), Minto Nakagawa"), Saori Matsuo", Junko Shinozuka®), Mio Hiramatsu?, Takehito Isobe"),
Toshihiko Watanabe", Atsuhiko Kato"

DResearch Division, Chugai Pharmaceutical Co., Ltd., ?Chugai Research Institute for Medical Science

[Background] We examine the histopathology in the case of a cynomolgus monkey with spontaneousredness and scaling of the skin.
[Materials and Methods] A male monkey, housed and cared fornormally, exhibited redness and scaling accompanied by itching, along
with eosinophilia. A scratchtest detected no pathogens. The condition was briefly relieved by a shampoo, but returned. Necropsywas
conducted due to the poor prognosis. Skin and oral mucosa were fixed with 10% formalin andboth HE and immunohistochemically
(IgG and C3) stained. A serum antibody test for desmoglein wasperformed. [Results] The basal and spinous layer was thickened
and intercellular edema was observedin the epidermis. Eosinophils, neutrophils, and lymphocytes mildly infiltrated the dermis
andepidermis. Perivascular edema observed in the dermis was surrounded by eosinophils. There was nolesions in the oral mucosa. The
intercellular area in epidermis was positive for IgG and C3. The serumantibody test was negative for desmoglein. [Conclusion] This
monkey was diagnosed as pemphigusfoliaceus based on our histopathological analysis, even though the commonly associated serum
antidesmogleinantibody was not present. In human medicine, there is a subtype of pemphigus foliaceuscalled pemphigus herpetiformis,
characterized by eosinophil infiltration, epidermal intercellularedema, and an absence of serum anti-desmoglein antibody. We concluded

that this case was similar topemphigus herpetiformis in humans.

G-68* [

An ectopic acinar cell carcinoma of unknown origin in the thoracic cavity of a F344 rat

O Chinatsu Fujiwara, Shinya Miyazaki, Yoshitaka Katoh, Tsuyoshi Ito, Aya Koyama, Naofumi Takahashi,
Atsushi Shiga, Takanori Harada

The Institute of Environmental Toxicology

[Background] We report an unusual tumor characterized by acinar cell differentiation in the thoracic cavity. [Case] A well-demarcated
brown mass (35 mm in diameter) was found in the thoracic cavity of a female F344 rat (100 weeks old) used in a chemical toxicity
study. The mass was located caudal to the lung in the midline and protruded toward the abdominal cavity without continuity with the
abdominal organs. This case was unrelated to the test substance. [Results] The tumor mass was divided into various-sized solid lobules
by connective tissue. Polygonal tumor cells with round clear nuclei proliferated in a solid or trabecular manner and formed acinus-like
structures. The tumor cells arranged in acinar form had nuclei distributed in the basal side and PAS-positive eosinophilic granules in
the apical portion. Nuclear atypia, anisokaryosis and mitosis were frequently noted, and the tumor cells infiltrated into the surrounding
tissue and vessels, indicating malignant features. Immunostaining revealed tumor cells were positive for Cytokeratin and negative for
aSMA, GFAP and Vimentin. The eosinophilic granules were positive for Trypsin. [Discussion] Based on these results, we diagnosed
this tumor as an acinar cell carcinoma originating from the ectopic pancreas or salivary glands. However, further investigations
are required to identify the exact cell origin because acinar cells of the pancreas and salivary glands have many morphological and

immunohistochemical similarities.
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