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W-1*  Pulmonary dust foci as rat pneumoconiosis lesion induced by titanium dioxide nanoparticles in
13-week inhalation study

O Shotaro Yamano, Kenji Takanobu, Hideki Seno, Yumi Umeda

Japan Bioassay Research Center
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W-6*  Toxicities of various arsenicals on immortalized normal human bladder epithelial cells
O Arpamas Vachiraarunwongl), Min Gil’z), Tohru Kiyono3 ), Shugo Suzukiz), Kana Shibanoz), Guiyu Qiuz),
Pharapirom Aroonratz), Anna Kakehashiz), Masaki Fuj iokaz), Hideki Wanibuchi®

1)Depar‘[ment of Environmental Risk Assessment, Osaka Metropolitan University, Graduated School of Medicine,
2)Department of Molecular Pathology, Osaka Metropolitan University, Graduate School of Medicine,
3)Exploratory Oncology Research and Clinical Trial Center, National Cancer Center Japan

IATP Maronpot Guest Lecture

£1H88 18258 (5K) 16:50 - 17:50 #EERE (Kik—IL)
BE:# ik @EUERSESEERER)

IATP  The challenge of toxicologic pathology: inheritance of tradition and innovation for the next
generation

O Sabine Francke
Center for Food Safety and Applied Nutrition (CFSAN), U.S. Food and Drug Administration (FDA)
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Drug induced lysosomal storage disease in Beagle dogs
(O Rongrong Tan, Henglei Lu, Luoyi Huang, Shuyang Wang, Ziyue Cui, Shujing Wang, Jin Ren

Center for Drug Safety Evaluation and Research, Shanghai Institute of Materia Medica,
Chinese Academy of Sciences
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Changes in synaptic plasticity-related signaling of the hippocampus in rats facilitating fear
memory extinction by AGIQ
OQian Tangl’z), Rena Okadal), Kazumi Takashimal’z), Hiromu Okanol’z), Xinyu Zoul’z),
Yasunori Takahashil’z), Ryota Ojirol’z), Shunsuke Ozawal’z), Mihoko Koyanagi3), Toshinori Yoshidal’z),
Makoto Shibutani'?)
1)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,

2)Cooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and
Technology,

3Global Scientific and Regulatory Affairs, San-Ei Gen F.E.L., Inc.
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P-11 A spontaneous malignant meningioma in a Sprague-Dawley rat
O Tiantian Cui", Minbo Hou"), Wenyu Li", Xiaoqgian wul), Yingying Zhangl), Zhuang Qianl),
Jianjun Lyu2), Xijie Wangl), Toko Ohira"
l)Shanghai InnoStar Bio-tech Co., Ltd., nnoStar Bio-tech Nantong Co., Ltd.
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P-12  induced-UIP ¥ X ETF VAR PCLS (FHRHE LR FRINIC KD FREEETEDNTN
O#F & =Wl kT
L RILRY: RFEBRESIIER MRS IRy
P-13* Gene expression of pro-inflammatory and tumorigenic cytokines in lung tumors induced by
MWCNT in rats
(ONahida Sultana, Katsumi Fukamachi, Tomoya Ozaki, Hideaki Kurachi, Dipankar Chandra Roy,

Masumi Suzui

Department of Neurotoxicology, Nagoya City University Graduate School of Medical Sciences
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S) HU ko
P-15* The lung carcinogenicity of single-walled carbon nanotube in male Fischer 344 rats

sra ahar Sheema ’, Aya Naiki-Ito ’/, Hiroyuki Kato ’, Anna Kakehashi®, Hiroyuki Tsuda ™/,
O Asraful Nahar Sheema', Aya Naiki-Ito", Hiroyuki Kato"), Anna Kakehashi®, Hiroyuki Tsuda'>
Satoru Takahashi®

1)Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ., 2)DepA Mol. Pathol., Osaka Metropolitan Univ. Grad. Sch. Med.,
3)Nanotoxicology Lab Project, Nagoya City Univ.
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P-17  rasH2 YD ZABHEEREDAETIL : iPD-15E, HICD137 7 IR MK, YRXATSF .
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P-18* A spontaneous subcutaneous histiocytic sarcoma in a Sprague-Dawley rat of 2-year
carcinogenicity study
O Yihao Li", Jianjun Lyul), Yaqun Zhangl), Zhuang Qianl), Xiaoqun Zhongl), Wenyuan Hu",
Zhenlong Yanl), Jing Hul), Xiaojun Chenl), Ruinan Pengl), Minbo Hou 2), Ya Wangl), Hui Lil),
Jianya Gel), Toko Ohira?)
DInnoStar Bio-tech Nantong Co., Ltd., 2)Shanghai Innostar Bio-tech Co., Ltd.
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Histopathological observation of a new EGFR inhibitor (C797s) for the treatment of NSCLC
by oral gavage to SD rats
OMu Dul), Rui Zhang 1), Hui Guol), Xiangjiang Liul), Beibei Wangz), Yanan Hez), Jun Yinz),
Wu Wenyuz), Yasuhiko Hirouchi"

DJoinn Laboratories (Suzhou) Inc., DJoinn Laboratories (Beijing) Inc.
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Pathological observation of spontaneous malignant lymphoma in NOD/SCID mice
O Yanan He, Beibei Wang, Jun Yin, Lei Zhao, Xiaojing Liu, Yu Xiang, Mu Du, Rui Zhang

Joinn Laboratories (China) Co., Ltd.
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A case of megakaryocytic emperipolesis increase in cynomolgus monkeys given an anti-CD 47
antibody
O Tian Tianl), Yanchuan Liz), Rongxia Lil), Jian Yinl), Qi Liul), Fang Zhoul), Yanyan Hanl),
Xiuying Yangl)

DeTr Biotechnology (Suzhou) Co., Ltd., 2MHubei Topgene Xinsheng Biotechnology Co., Ltd.
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P-37* Chemopreventive effects of angiotensin-ll receptor blocker on rat non-alcoholic steatohepatitis
and fibrosis
O Xiaochen Kuang, Aya Naiki-Ito, Masayuki Komura, Hiroyuki Kato, Satoru Takahashi
Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ.

P-38  2-Hydroxylpropyl-B-cyclodextrin-induced hepatic toxicity in ICR mice
O Tiansheng Zhoul), Jiamin Nil), Yuanyuan Duanz), Fei Zhoul), Xixing Zhao"
DWuXi AppTec (Suzhou) Co., Ltd., ?WuXi AppTec (Chengdu) Co., Ltd.

P-39*% gptdelta 5w hZEBA\-2EHNSHRERIC KD 2-isopropyl-N-2,3-trimethyl buthylamide (ITB) D5
Oyt EWM, fH 2D, A &ubY, A wHED maE w2 N R,
A D, NI A%TD
R RVAVE e e e o N G e LU S Nl LUE
VHGUR TR BRI BT %
P-40* Drug induced abnormal cystic lesions of Ito-cell-like cells in Sprague-Dawley rats
(O Hui Guo, Mu Du, Weijuan Zhang, Rui Zhang, Yasuhiko Hirouchi

Joinn Laboratories (Suzhou) Co., Ltd.
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P-42* hL-FABP tg ¥ X%ZF\fc L-FABP O NAFLD/NASH /\+1 #<v—h—& LCTOERMYICEET 2185
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ENE i)
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YHAZ LT () mLEEs. YHAZ LT () EBHSED

P-45* YD RICHIT DR S 1 RAIBEEDIREY
Ol TE. =i sl gk ks, =g Frd, Ohk s b B EE Bl
KR se—, i 0 R ERSk, JBH - FH
(W) R B SRR e

—31—



The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology

P-46 [MIS{LRFBEIZRS Y AFF#EICH TP RNAscope %Z L\ heat shock protein &G FHIRDF/NERN

pakin):
OffiE -, A EE BA WmEs P AEE MR S8 R B,
I VN

Axcelead Drug Discovery Partners #3234k

P-47 Thioacetamide&25(C K%Y )UEFIEDHHIEE R i
Omtg 2mb, Al FERTD, BE %2, w0 ED
V7255 288 () B%HR. 27279 283K (f) AT 7Ll L—y—

P48 S NTHIRRIEARI DT D DHERE LIS A S U OBEAMORE
OflE #il6, fiNl Bge, AN BT, HH KR
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P-49*  AIE{REETIC KBTS HFROEE(L L MIEALT, AST & OERSEMT
Ofindt ¥ IR s, BUF e, W BA. I LR 24 &
RBESERE: BREE RIS

IRAST—HR 6. ubbRas

P-50 EREMIX<KEESRDI o-toluidine DERAPILEIIC K D EERERIE ERRNDEE
O%k REHD, Bt RV, EW EED B 7o) o gD
RPN TN SN2 TG S S
VRBEAN R BRI BREY R 2 SRl
P-51% F U5 RFIVADSY M0 BRERERSHICHF D DNA XF U LHITHEIEICTER LIBRD A DRER
O/ME =AM, Wy #5, @mis e, EiF HEmbY, 2 Bk, Qian Tang'?,
Xinyu Zou?, M i Y, s 2
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P-52 BRI EICHIF DB L RZRREHRODE U T FRIIE DIRE| & CD44 £ DESE
OfF P BH Ry AR sAG &I PSS NI AT
EV RIS AR e R EER
P-53 Establishment of an immune complex-induced glomerulonephritis rat model and associated
detection methods
O Jianjun Lyul), Shaoqiu Zhengl), Ya Wangl), Yaqun Zhangl), Zhuang Qianl), Xiaoqun Zhongl),
Zhenlong Yanl), Xiaojun Chenl), Yihao Lil), Ruinan Pengl), Hui Lil), Jianya Gel), Jing Hul),
Minbo Houz), Toko Ohira”
DInnoStar Bio-tech Nantong Co., Ltd., 2)Shanghai Innostar Bio-tech Co., Ltd.

P-54* HEREBFSUZHMEBRREOMR YD AETILOEH
Offizk Iy H, il B A R, Rl 5
Y PN e T EE S
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P-55* S afE BEBHEBNUBEKAEH 2EERKETIVY D ADBIEICMIFTHEICDLT
— RIB R AR —
O B2, ml /72, i wE) Ak EEY. S5 e, k| %3,
EnE R
DSOS SRR e A R,
VYR ISR R SRR
VR AER  BERIER AR AR
VHAZ LTS GEEES. Y BARZ LTS RS
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OfH ®Rd, BT 37 AR BARL &I WL NI AT
FEL 7 R ot ET i AR ARS8 LR
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P-57* The changes of testes in Sprague-Dawley rat and Beagle dog induced by estrogen receptor
inhibitor
Rongxia Li, Tian Tian, Jian Yin, Qi Liu, O Fang Zhou, Yanyan Han, Xiuying Yang
CTI Biotechnology (Suzhou) Co., Ltd.

P-58* 4hFEHISw N Crl:CD (SD) [CBI(F B IEENUIMNEDREEBFNERT—Y
OfciE BAED, Bl ). B s, g wrD s fEieb Mk fE—D,
Mg D, Hm 3
Dkt 4 70 —F 2 Rl sty 525 2 B BT FE

P-59 AZIAYILOFERERED 165l
OE M. A #hnl, 25 ¥ 55 @8, AL &9 A ke, Bl
MRASHH HAR Y AT e
P-60* Deep learning-based image analysis model for classification and quantification of testicular
lesions in rats
Ok KD, Al #3D, %3 #E=Y. Rohit Gargz)\ Pranab Samanta®, Tijo Thomas?,
EH f2h

VARSI EERASH ERHER EIEROUIRI MR =Tt y— VR
2 ATRA Matrix Private Limited

IRAST—FKR 8. AW

P-61 IUFREUAHBAZAEIC KD S v MIERIRMERDEHIEE & U TORIBEBFNN U BB b2 s
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O aMED, #H Rt BT PO #0 WED A 72 HE 32,
Fil Y, N AETD
V) ] 7 P L AR ETT R, 2 AR I AR BT AR

P-62* A spontaneous benign pituicytoma in a Han-Wistar rat of 2-year carcinogenicity study
OMinbo Hou), Tiantian Cui, Xiaoqgian wul), Wenyu Li", Yingying Zhangl), Yaqun Zhangz),
Jianjun Lyuz), Xijie Wangl), Toko Ohira"
1)Shanghai Innostar Bio-tech Co., Ltd., DnnoStar Bio-tech Nantong Co., Ltd.
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P-63*

P-64

P-65%

P-66

P-67

P-68*

P-69%

P-70%

P-71*

Differential diagnosis of a tumor in tumorigenicity test of a neural precursor cell
O Yaqun Zhangl), Jianjun Lyul), Yanchuan Li?), Zhuang Qianl), Xiaoqun Zhongl), Wenyuan Hu?,
Jing Hul), Zhenlong Yanl), Xiaojun Chenl), Yihao Lil), Ruinan Pengl), Ya Wangl), Hui Lil),
Minbo H0u3), Toko Ohira®

DInnoStar Bio-tech Nantong Co., Ltd., 2Hubei Topgene Xinsheng Biotechnology Co., Ltd.,
3)Shanghai Innostar Bio-tech Co., Ltd.

NOG YU RICHBIF DKL iPS HHEZDFAEERL (BB T) [CER8 S NIIRIERZ AL
O Zxh), il =EHERY, ol ), &% mb
VLSIMZARFERIZETT  RERIFsess. Y LSIMZARHRIZei e tEres

FEY XYY VERMERHEEEFIVICBIIRRPY A FYOEREEIC DL TORS
OfA% H3ED, 39 HF2. B Bk, il £FY, il EEY. ka8 BAY,
ERE wpb
Dins ks kb ISR ERIgER A e R,
Rl 57y S SN SN T L S TS AR
VYRS SRR A R
DR AL R, O IBLIRNT & > & — BB B
TUAIA YV VEREBHBILEY U A ET VDR EDREEZE(L
O =D, WH FHmTD, E »ea?, kil 8FE2, LR KED, g gD
DrppgUsE (Be)  ZAtERRZets. 2 hobasE (B AUSERIRIFZEEE. 3 (BR) oM Rl RESE AT

BHEVY O ARIBRDZEIC K B Patient derived xenograft [C 5T 2R INFHNDHE
Ot B2 Wi @20 20 B2, e AW, &k e
Vi SMSERA S b5 Y A L— Y b ) F—F AR, 2 B A AR AR T
Vb A A, IR, Y AR BB LR S
A spontaneous rhabdomyosarcoma in a Wistar Han rat
O Wenyu Li", Minbo Hou"), Tiantian Cui®), Xiaoqgian wul), Yingying Zhangl), Jianyan Yan"),
Dandan Zhangl), Jianjun Lyuz), Toko Ohira"
1)Shanghai InnoStar Bio-tech Co., Ltd., 2NnnoStar Bio-tech Nantong Co., Ltd.

ALKSPEERIE T ZA V1 2 VEEFRMMRMET T ILY D A ICRKRIHEZEET D
Okl #—. Hd J, HHE KR sk &
KM bkt AR R SEBERT JE

A spontaneous malignant giant cell tumor of bone in a Wistar rat
O Yingying Zhangl), Minbo Hou"), Tiantian Cuil),Wenyu Li", Xiaoqian wul), Zhuang Qianl),
Zhiwen Wangl), Jianjun Lyuz), Toko Ohira"
1)Shanghai InnoStar Bio-tech Co., Ltd., DlnnoStar Bio-tech Nantong Co., Ltd.

A spontaneous myxosarcoma in an aged Wistar rat
O Xiaogian Wul), Tiantian Cui®, Minbo Hou", Wenyu LiV, Yingying Zhangl), Jianyan Yan"),
Yaqun Zhangz), Jianjun Lyuz), Toko Ohira"
1)Shanghai InnoStar Bio-tech Co., Ltd., nnoStar Bio-tech Nantong Co., Ltd.
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RAG—HR 10. RER

P-72%

Spontaneous Zygomycosis in a cynomolgus monkey
OFei Zhou"?, Xixing Zhaol’z), Tiansheng Zhoul’z), Xihua Wangl), Jiamin Ni?), Lei Wangz), Long Jingz)
Dwuxi AppTec (Chengdu) Co., Ltd., DWuXi AppTec (Suzhou) Co., Ltd.

IRAY—HR 11. Tt

P-76%

P-77%

P-79

/94 XTBEF 5 D90 HEREROIRSIC K DSHHHA
OfA  #i—. KH PR AR sAEL 8H Rt NI AT
37 B i T AR TR R B

ERERHEAI ETIVIC K ZRIBRBZNIREDBEN LIRS
OB EHA, 40w, BE H%E
=4k ()

Immunohistochemical results of ecto-5'-nucleotidase (CD73) monoclonal antibody in a panel of
frozen tissues
Yanyan Han, Tian Tian, Rongxia Li, Jian Yin, Qi Liu, Fang Zhou, O Xiuying Yang
CTI Biotechnology (Suzhou) Co., Ltd.

Case report: spontaneous amyloidosis in a Beagle dog
O Jian Yin, Tian Tian, Xiuying Yang, Rongxia Li, Qi Liu, Fang Zhou, Yanyan Han
CTI Biotechnology (Suzhou) Co., Ltd.

B8N | FFPEEEIOEESHICE S <7 04 REREREORE
Orth AL g
WFRUR TR RYAT BRE#E AR S

[Fo i — xS R EAMRER U T > EERSAMSREAMRE — JSTPEFEAZEZERICELD
Common Finding List D%
Offcité MEFD. #IE FIAD, S FRED, I AFETY B HBS, Ak fHmo,
e AED ik B2 Bl s, Emm #10
D LSIM &R ERRZERT. 2 37 0 AREE, SUniversity of Wisconsin-Madison. ) [ 7 IS i £ L RS

g—=gt, RV F—F £ &—, DAxcelead Drug Discovery Partners, > Altasciences Preclinical Seattle,
KRR N RS = U

SEND#IEZEZ 12/\VOJ X FOBRK
Ol D ks %D s eV ) B—D0 e =D, 2 =42, 5l #d
V(B 4 F 03—, VIR ERE. Y8 R SRR SE T

INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for Lesions
— New Mission — 2023
(OShim-mo Hayashil’z), Ute Bach3), Alys E Bradley4), Mark Cestas), Dawn Goodmané), Takanori Harada7),
Matt J acobsens), Charlotte Keenan9), Rupert Kellnerlo), Beth Mahler’ ), Thomas Nolte! 1),
Susanne Rittinghausenlo), Junko Satolz), John Vahle!? ), Katsuhiko Yoshizawa!®

DNational Institute of Health Sciences, 2)Tokyo University of Agriculture and Technology, 3 )Bayer, “Charles River,
SNational Institute of Environmental Health Sciences, 6)Independent Consultant,

The Institute of Environmental Toxicology, 8 Astra Zeneca, ”’'CM Keenan ToxPath Consulting,

10Fraunhofer ITEM, 11)Boehringer Ingelheim, 2SI Medience, BE} Lily,

14)Muko,gawa Women’s University
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P-81 Analysis for the death cause of BALB/c mice in a kinase inhibitor tolerability study
O Xueyan Pu
Toxicology & Pathology Department, Roche R&D Center (China) Ltd.
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Case 1) What dose level is considered as NOAEL with regard to the liver ?
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Case 2-2) What dose level is considered as HNSTD?
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Case 3) What dose level is considered as NOAEL with regard to the heart ?
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Pulmonary dust foci as rat pneumoconiosis lesion induced by titanium dioxide
nanoparticles in 13-week inhalation study

(O Shotaro Yamano, Kenji Takanobu, Hideki Seno, Yumi Umeda

Japan Bioassay Research Center

[Background] Most toxicological studies on titanium dioxide (TiO,) particles to date have concentrated on carcinogenicity and
acute toxicity, with few studies focusing of pneumoconiosis. The present study examined rat pulmonary lesions associated with
pneumoconiosis after inhalation exposure to TiO, nanoparticles (NPs).

[Methods] Male and female F344 rats were exposed to 6.3, 12.5, 25, or 50 mg/m? anatase type TiO, NPs for 6 h/day, 5 days/week for 13
weeks using a whole-body inhalation exposure system.

[Results] Histopathological analysis revealed that the spots were alveolar lesions, characterized predominantly by the agglomeration
of particle-laden macrophages and the presence of reactive alveolar epithelial type 2 cell (AEC2) hyperplasia. We defined this
characteristic lesion as pulmonary dust foci (PDF). The PDF is an inflammatory niche, with decreased vascular endothelial cells in the
interstitium, and proliferating AEC2 transformed into alveolar epithelial progenitor cells.

[Conclusions] These PDFs histopathologically resemble some pneumoconiosis lesions in workers and lung disease in smokers,
suggesting that PDFs caused by exposure to TiO> NPs in rats are an early pneumoconiosis lesion and may be a common alveolar
reaction in mammals.

[Reference] Yamano, S., Goto, Y., Takeda, T. et al. Pulmonary dust foci as rat pneumoconiosis lesion induced by titanium dioxide
nanoparticles in 13-week inhalation study. Part Fibre Toxicol 19, 58 (2022). https://doi.org/10.1186/5s12989-022-00498-3
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HETRWALRY BElE SRR

[TFR] A IZDHTOREZIZBWT, 79K/ 4 FO—FTH 5 Luteolin (Lut) ASBOPFFE N L A & — T2 MHI L. Z
DB & L T dihydropyrimidine dehydrogenase (DPYD) Ol AT 53 2 & it L7zo £ 72, DPYDIX 5-FU D3 fiffiE &
LTHISNT WA, FIRMILORE, BMIZHHG L TwAHEER L. AL TR, WERNENT2 S DPYD D Fif
T FNIZOWTHEMZR A S = X LT #4179 L & B, 5-FU & DPYD I CT&H % Lut O BE R 512 X 2 W Pl xh 5
IZOWVWTT Y AEF IV THE L7,

[J7i: & 45 %] Pdx1-Cre;KrasG12D/+;Trp53flox/flox (KPPC) ¥ 7 A 12 5-FU (40 mg/kg/week i.p.) B 5, Lut BB 5 (100
ppm L), PEALGHE, SHEBEO 4B EZRE L. 4B ORG E21T570 WINOBKICB W THHEOBELRD, a
-Amylase FtE ORI AE L 5-FU B G- BE L BE R G BECE Do 720 T2, BERIIS-FURGHERL LB CTHELRETIRADL
Naholzhs, HHEGHETRAERET 278072, KPPCY 7 ADEIETIEDPYDRES A SN h o728 FFZBWT
DPYD DFHAME T LTz, F/2. DPYD A L7z MEEMIEM (AsPCI-DPYD) 12 & %~ 7 ARz FRAIES % T
RNA-seq & 17 o 7245 5. AsPC1-DPYD Tld mock iZ%F L T MEPIA. MMP9 7 & @ metallopeptidase ® mRNA 563 57 & & 12,
B2 TREABIESS (S B A el X ) MEPIA. MMP9 @O BB S A 13BN L T iz MEPIAIZ DWW CHHIFEIR 2 1K
L7z g, BITHAEICZLIZ R S N o 7225 REREOA ZRBIA R & iz,

[#576] W 1281 5 DPYD D588 L A1d. MEPIA X MMP9 O%HL% A L TRIMAEZ Ui L T 2 FAVRIE S 7z 72,
Lut(ZFI23B1) % DPYD OFBUIH % /- L TS-FUDRIRZ M L TV 2 W2 A L. BERHRIFIC B 248 HEAVRIE X
n7z.
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Pt r7=Z ROy MFED AR ICHIF D chromoanagenesis DEISDATREE

O J|L™ aH B2V A &S5 K BED 8R M7 jEx ERARs FA NI AEFD

D ]

SRS AR GET ERER, YRR TR R BRI R, Y YR B AR KL BAE R

(A A 2 BMIZETND 77 I F(AA) T v MFBIZRWEDAVEE R T HAIZINETIZAADT v M
B AE SIS KRBV DI Z FE S & T A RO E L F R TH2 I L2 W oI Lz FE. COMRR/IENTIER I T
chromoanagenesis & FEIEN 5 LR DB R ZALISHIE OB AALICH HFE5 T HEEZ5NTWA, RUFETIE. AADIFFE
S AP BT % chromoanagenesis D B2 B 5 212§ 5720, AA SFFNTIEE OFFEUIZ OV TR L 72,

(V5 ) Mk 6 JBER D F344 T v M IC AA & 2.5% DL T 26 ~ 30 BB R G- L 15 S NS 1D W TR BALR S MR
TIERRA LGt L ONNGS 12 X B85 RN % Flt L 72,

GG 3] AR E A O fG 4. IS IX T v b 2SPCri22 PRICEED B, £ 9 29 Bl HHHBLRIE (HCA) . 51 B125HTF
MlEdE (HCC) Th o7z &7 MENT Z TR L7245 R, AAFH IR Tld copy number gain 2SI L. KB a2 ¥ —%
LR A YR CEBIEICED 2, E 510, THFLROIRD D ABIET Myc (7933) % & Lo FUIR CRIBUE (HCA; 5/8EH.
HCC; 6/7HER) 123 ¥ —HOMMATED S 1, Hic-Myc ik % H v 72 ik b4 4« TlX HCA 0 39.2%. HCC 9 86.2% T
B OB e W% 58D 720 — . diethylnitrosamine FFFE T HEES 12 B W T FIEE D IFBUEIFED SN0 o 726

[(Z52] AARESIFIEE CRlo O/ KM O 2 ¥ —HERIE, BEESAMFRICIB1T 5 chromoanagenesis DB 5- &2 RIE T 5 b D
EEZ N, T, WFEOFREIIZI E B c-Mye ¥ ¥ 237 OFRBUIEMAHS$5 2 LAURE Iz,

y H2AX & Ki-67 Z W CEGE R ENAYBE DR HIEL | #iHZFE(C LD BEHHIEDE H

O's o) 8 R2 84 By 54K B39 AL #mA0 ILE BFE BX " BR fseY

DEHERIR SRR FERSER WHEBHE Y KR A RSP EEE B A 2 S,
D EMERSE RS b PESASER Y BT &b WAL, Y RIA RSFRSFEE  RAIeR o T REs

Ba] VU YBIEH2AX (yH2AX) &, SIS AROFM~ORHPE I N TS, RIFJETIE. yH2AX & Ki-67
VT, I v MAHRRORBINE % Zone BN L 72,
[77:] 6o Crl:CD (SD) (SPF) M v M 135PLICxf L. 22 OfbF W 245 Lz, G H4EMCREEL. »
H2AX & Ki-67 12 & 2 0 qe i & fif7T U720 I/NZEZ MRS, /N3, HOElRIs (Zone 1-3) I L, i~ — 5 — O
WREEZRE Lz S0 OB % BIRSE € 7V TdH 5 Naive Bayes. Random Forest, k-Nearest Neighbor algorithm (2 AJJ L
10 02 FEMRREDEC & 0 BRI FE 25 AME O RHIE 2 17 - 720
[R5 3] — B LW E TlX Zone 12> 5 Zone 31228F T yH2AX AN L. Zone 325 Zone 1A T TKi-67 2584 L 72, &
ERHETRERAWE N FHHEETT yHRAXOHER LA D 57225, TN OLEWE LI EEO ) L 3BT LA ZRO %
Mo7ze Ki-67Tld, BEHEENFEFPAWE 1EHO S B10HETHER LAYRD - 7225 ZnUA oL WE 11 FEH O
) H8BIT EAZRD LD 572 (W TNDH P<0.05, ANOVA) . BIRBMEIFFEASAEOFHIN R L 72 3 > OfMAE €7 v
® 9 %, Random Forest A% b RAFZAER & o o 720 BRBMENTHE DS AW E O FEREEE y H2AX TEEE95.0% (76/80 fA)
FERE90.9% (50/55 1K) . FAIEME90.0% & 72 V. Ki-67 TIEE96.2% (77/80181K) . HriE81.8% (45/55M81K)  #%
BIEfR#90.4% & 7 o 726
[£%] yH2AX. Ki-67 W N BEEHFETFESALEORBMBANL A~ ==L LTHALEZ BNz, ZHHEYINNIZ
Zone 3705, MNEHEGEIZ Zone 1 2 HIEE AW HREMEAVRIE SN 7z0 yH2AX & Ki-67 Z W RFAH ETIVICE D, Bl
JECRIRHB IS AMEOE B EZ HEPH T X 2 T REMEAVRIE S /e,

£}
F
i
?
v
E|
£
7
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W-5*
IXAFIVZ IV VEEFEHET v NBEMD AICHIF D DNAXFILEES

Olx 5% % R2. #%5K BRY. BE 1E="Y. Arpamas Vachiraarunwong?. Guiyu Qiu®), 28 FE5",
=7 S IUNE - B RN =< =<t

VRBRASIRFRF e BRI, 2 KBUATL R R

R

SERGER B A2 A

[FE]EFICeFI e MCBWTUERESAZTISRBIT I EDRMON TS, I E TILERA ZEEE e Fo X241k
PR C & % Dimethylarsinic acid (DMA) 257 v MERFEPAZE LD EZHLNIILTWED, L2LAED D, FOFED
AFICBIT LIV 2 AT 14 v 7 ABRFOEGIZOWTREANTH %,

[H] e FOEELRPCHD TH 2 DMADIGIZ L D FRENI2T v MERAAIZEBIT 5 DNA X F VLR OH I
DWTIRNT L7720 S 5ICDMAG BB EZBERICBIF ALY Y 2 4254 v 7 ARFEOFMIZOWTHRET 2 1T- 770

[J53:] MEPEF344 5 » MICK L C200 ppm @ DMA % 24K LG-§ 2 2 L THIEL 2T v MERSAICOWT, 7/ 4
T A FDNAXF AT E 4 707 LA IS X 28R TRBMIT 2 E_ L. WREE OB AIT> 72, 72, 200 ppm D
DMA % 4B Bk S L72F344 5 v b OFEBRE EIC B0 2 BIETRBICOW T, fIR#E & DR %17 - 72,

[#55%] DMAFEIES v MEDSA TIE. WL IR L C246 BIETICBW T T O € — 7 — IO E A F ML 08 s 158
HOWMTFHRDHN/e TNOHOBMETIX. ¥ 7 FIUREREOTEEAL, BER TG, & v 37 EoRMRERBHS O
BRE~OBG A ME SN TVD, /2. 4BMODMAKLG 2175725 v bOBERRE LEICBWTL, LiE#ETOI 5
4D DEIET DB DMA SFEFIEME AT A & AR IR IR I bRz & Wik U CHE R % il 7o,

[#%5w] DMAFEIE T v MERESA BV T, BPAOBRORIA 5 DNA A F VLR EDEG 35 2 &A% R s
7.

Toxicities of various arsenicals on immortalized normal human bladder epithelial cells

O Arpamas Vachiraarunwong®, Min Gi'-?, Tohru Kiyono®, Shugo Suzuki?, Kana Shibano?, Guiyu Qiu?,
Pharapirom Aroonrat?, Anna Kakehashi?, Masaki Fujioka?, Hideki Wanibuchi?
YDepartment of Environmental Risk Assessment, Osaka Metropolitan University, Graduated School of Medicine,

YDepartment of Molecular Pathology, Osaka Metropolitan University, Graduate School of Medicine,
Exploratory Oncology Research and Clinical Trial Center, National Cancer Center Japan.

[Background] Arsenic is a human carcinogen, and chronic exposure to arsenic is associated with increased bladder cancers. However,
the mechanisms underlying its bladder carcinogenicity remain unclear, partly due to complexity of its urinary metabolites.

[Aim] To evaluate the toxic effects of various arsenical metabolites using a newly established normal human bladder epithelial cell line
immortalized with TERT (HBladEC1T).

[Materials and Methods] Cytotoxicity of inorganic arsenicals (1As¥ and iAs™) and their organic metabolites (MMAY, MMA'l, DMAY,
DMA™, and DMMTAY) on HBladECIT were evaluated by WST-8 assay. Altered gene expressions by arsenicals were determined by
microarray analyses.

[Results] LC50 values of iAsY, iAs™, MMA™Y, DMA™", and DMMTA" were found at uM levels, but that of MMA"Y and DMAVY were
found at mM levels, indicating that toxicities of inorganic arsenicals, trivalent organic arsenicals, and pentavalent organic thiol-
containing DMMTAY are much stronger than that of pentavalent organic arsenicals. Gene expression analyses revealed that Nrf2-
mediated oxidative stress response pathway was activated commonly by all arsenicals. However, these arsenicals compromised the
activities of the cell proliferation, differentiation, and apoptosis pathways in a chemical-specific manner.

[Conclusion] It is necessary to evaluate the combination effects of urinary arsenical metabolites in the arsenic bladder cancer risk

assessment.
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The challenge of toxicologic pathology: inheritance of tradition and innovation for the
next generation

(O Sabine Francke

Center for Food Safety and Applied Nutrition (CFSAN), U.S. Food and Drug Administration (FDA)

The challenges for the next generations of toxicological pathologists appear plenty considering the rapid application of emerging
scientific technology in toxicological risk assessments and safety evaluations, moral policy changes that largely eliminate the laboratory
animal model upon which the practice of toxicological pathology was historically based, and ever-changing regulatory requirements.
When contemplating the current and future challenges in toxicologic pathology a good understanding of the profession’s history is a
useful place to start. This lecture will provide a focused review of the traditions inherited, (and then refined or lost) over decades of
conducting toxicological pathology. This historical reflection on toxicological pathology traditions, coincides and is intimately linked
to the recent (1971 —2021) 50-year Anniversary Celebration of the Society of Toxicologic Pathology (STP). Similarly, a working
understanding of the changes pertaining to the regulatory environment within which the work of the toxicologic pathologist has been
intimately embedded over decades, will be highlighted. The training and qualification requirement for toxicological pathologists are
being reviewed, within the context of first slowly shifting (1990 —2010) but now rapidly changing (2015 —2022) employment options
for toxicological pathologists. Examples of existing and future / futuristic scientific applications of emerging tools utilized in toxicologic
pathology settings are introduced. From here challenges and opportunities for the profession will be further explored. This lecture aims
for the conscious integration of traditional historical processes and skill sets which defined the toxicologic pathologist as member of the

profession for over more than 5 decades, with a critical view of future scientific demands by the consumer societies we serve.

N BSEE

Sabine Francke DVM, Dr. VetMed, PhD, DABT, FIATP

Center for Food Safety and Applied Nutrition (CFSAN) of the Food and Drug Administration (FDA) in the Office of Food Additive
Safety (OFAS)

Dr. Sabine Francke is the Senior Pathologist of the Center for Food Safety and Applied Nutrition (CFSAN) of the Food and Drug
Administration (FDA) in the Office of Food Additive Safety (OFAS). Dr. Francke functions as the Agency’ s recognized Expert for
Toxicologic Veterinary Regulatory Review Pathology and serves all FDA Centers and other Government Agencies by addressing
controversial pathology issues of regulatory submissions and supporting pathology related regulatory research efforts. Dr. Francke
conducts independent slide reviews and participates in international Pathology Working Groups (PWGs) to provide a regulatory
perspective to global complex preclinical safety issues.

Dr. Francke is a recognized Fellow and a President Past (Jan. 2013- Dec. 2014) of the International Academy of Toxicologic
Pathologists (IATP), a “past-president” of the Association of Government Toxicologists (AGT), Member of the North American
Society of Toxicologic Pathology (STP) and the European STP (ESTP), the American College of Toxicology (ACT) and a Diplomate
of the American Board of Toxicology (DABT).

Dr. Francke has held many functions to professional bodies including Regulatory Liaison to the Science and Regulatory and Policy
Committee (SRPC) of the STP. In this role, Dr. Francke has served on many STP working groups and has co-authored numerous best
practice-, points to consider and opinion publications.
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FESHDS | EHC C I ISR DR

OFls &' fkox —E23 fok Ea2 P @520 BcH BEED

VAW RIINLRE RFBREZIIZER a0 2e0 ittt ¥ BB RS KRERESRWER 5T EwS.
VR BESHA Gy 2 7RISR

RO ROFEARTH D, T - BREERBICRPT I EDOTE WML, OB MES Ly P77 — 713,
=GO CEFMAEL LV, FIZIE BRENZ @5 MR W S oW, g3 A - IR Z A B 05 W) 7 AR
D<o TOMEMBEICLDGISRI SNIMEORELZHMTE TR VIzD, WEZITHREBLE TN 2G5 - 6
PEEN 2V, BHOBEIICIZ, v FuAf F VEER 7 a7+ 7Y # ~ (Chondroitin sulfate proteoglycan @ CSPG) 2354 12
HEWY Do €D CSPG LOFESHCS AR O HME L HET 50, T OB, #REmIER L REEEL RE5, Zof
D7l e ORI IEIC RN 5 9T8 X, 1004F3E < BN AL S UTH Y dystrophic endball EFFEN 5, ABFFETIZ. 2
DIl DI RE dystrophic endball {2 W TEEM 2N 247 > 720 E DFFER. dystrophic endball NERIZIZA — 7 7 TV —
LOEMPEE SN T2, A=+ T77 TV =2 L) VY —LOREEEY T a—=5 7 F OB VEREATEIE S,
Z ORI AR D SN Tze DF D, TDCSIT L S dystrophic endball & W) JREIBE D A H = XL L LT, CSHBT 7 T4
TYVH Y FELRY, MIRKMIIBNTI—Y 7 F OB YBALBI A -+ 77 V—0dliz5|aRI T2 RAML
720 AWFZEAHE R, BB T A0z R HE A RET LD TH 5,

Isoniazid €55 v b7 AL EREHEES 4 7 A DR

Ofrg g2, )l &ED JGE A7 B B8R &EE FVER BHEY K B CR R=E.
WA #EY, ER B2

VLSRR (k) BUSEARTE  RAMERTTEIT. YRR BREESEEE BRESH AR JE

(755 - HY] SEAPERRARERE S LIS LSRR E 70 5 7200, JERR R SRBR T 03l U] 70 SRR Pl a1k S0 1L PR S3E S o B J8 12
W, ARMREEFM ORI RO &, REREICFHMIEH 25235 2 LABRO SN DA, 52 HEe £HH 0%
NEAZ I EHI S Tl vy, & 2Ty RRSHIERE & O @) 2 5l 7 O 2 HIW L L. isoniazid AN AR E T v b & H
WC KR T i oS & IR E SR R 4T 5 72,

[B%} - J78:] Isoniazid # HESD 5 » MI20 (ZERLAIGEIK) . 250, 500 mg/kg/ H T3 H BRI S Lz, #IRES-%4, 9,
30 H H (Day 4. 9. 30) \ZHIMe % 0 U720 APEIEH 2 LUFIORS © —BeREEIEE, RERATE, BlBUREms. SR
BEILE (—50) M - AR LA, AR Y 4 3 v BellE. JREALARE MM % - AR HIFE - DRG) . MBI B2 IO M As (4
TR, AR LS gt (A5 M ChAT. Nf-L). semi-thin A {RARAT

USR] 5 5 B i AR IR AT M T L7225, S5-I TR 2l L7z —fIRBICZEALIZ 2 22 > 72 4%, Day 4125
B C R I DR E 70 RV 5 SCHHMEE T 25 S, SEMATEI B O A FAPEAVRIE S 7z TR BRI A C IR RS sk o
FARMEA VDS BILE S, Day 9 T b ¥HFE T, Day 30 TIIFAE IR L 72, MHAMEZ YIS ChAT Btk o BB ffs 1134 LT
B, BEMBICRET S 2 LAVRE SN, Semi-thinfEARBIZ Tld. 5B RSBk L, 2LV ik Tk
PREARMER N R/ IAS T ASH S A, WARIFHT Ok H G-ratio (EHZE L FIRAER) DX F D &N & LTOR SR,

(5 3] AR AR AR MR BT A (2 38 UF 2 45 BFAIIH H OB EE LM % B 5 2012 T & 720 AR AR AR ST AL SABR O F1 1 IRF 121
ZACOE & H I 3 o8 7= i R 3 R0 3P 2 H 0> 384 72 3 5 A5 L%
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JUNY — MNEERU T URY — NRIRERIOFEHREF S v FORFEZCIRL LR E
ZERIFT

OFEH K", % ' sl HME'. 58 RE". QianTang"?., /JVE &N, Xinyu Zou'?), &5 F'2

VIR TRY BRESWEARTZE R, 2 RO TR PR b SRR H

[FFE e H] 70 R — b (GlyP) I ARICZELZBEA L LTEL RSN TWS, —Ji, BREHRAOKREC X % H1E
BEE o THBY, GlyP REREA (GBH) O EMBHEME 2 RET WG M2 TV b, AWFFETILGlyP )L 0 GBH O #ikk
FAEBHED ) A ZFHiZ BNE LT T v b OB A L /NR O EBIGEND BB A MG L7z,

[iEElEiRS v M icitlke HHA S 4% 21 HH (PND 21) £ T, GlyP (1.5 %W L 3.0%IREH) & %\ i3 GBH (1.0% kK ; GlyP i
J£:0.36%) ¥ L720 PND 21 R UYPND 77 O SR BN O if sk IR Iul & /N B A X 38 2 bf U2, S geta i YR TS 3%
B (RNA-Seq. qRT-PCR) % 5Zjiti L 720 {85 Tl malondialdehyde %l % L 72

[R]85 - PND 21 Tld. GlyP L ONGBHIZ & % Mk 4 5L T D PCNA M KL DA & GlyP 12 & % TUBB3' AR AR
HRLEL D WA HSFEFE S N7ze WALAW TARC R MR EABEIN L 720 qRT-PCR Tl WALAW T Car K U Sod2 BT
L7z PND 77 Tit. GBHIZHHEH A T TUNEL Mifla %k & coxor kMg # % 39 S 272 5 malondialdehyde = (&
WALEW T L 72 /N PND 21 5018 L OBRE 2B W T, GBHIZ X » CDCX Mile st L7z, 72, GBHIZ
Tk v TN DORHIAEE 2 H% Lzo RNA-Seq AT TIEMALA Y25 TN E B B & (5 T O 2 LB S 2 7,

[Z52] B sk E < id, WALEW 2 e EOMH L AL A b L A2 FF L2 ¥ 7AYoz Rk 5468
BOG b #8720 /MK TIEGBHIZ & » THRMMILOBE2REE S, 7V F v THIIE O E Pe 12 b w8 L 72 Rk 7R
EN7ze GlyP & GBHIEZRB DM Z AL TWAH EEZ SN2 HEBIIGBHTX VHFETH Y. GBHIZH TN 5 RHG
PERI 23 GlyP O AR #NE & H58 S & 7 REMEDSRIZ S e,

Drug induced lysosomal storage disease in Beagle dogs

ORongrong Tan, Henglei Lu, Luoyi Huang, Shuyang Wang, Ziyue Cui, Shujing Wang, Jin Ren

Center for Drug Safety Evaluation and Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences

The lysosomal accumulation of incompletely catabolized macromolecules is the defining characteristic of a group of heritable disorders
known as lysosomal storage diseases (LSDs). LSDs caused by drugs is rarely reported. In this case report, we document LSDs of
beagle dogs on safety assessment studies; all dogs were 9—13 months old. Compared with the control group, there were dose dependent
changes of LSDs in the central nervous system and multiple organs in the low, middle and high dose groups. In this case, microscopic
examination showed: cell swelling, foam like substance accumulation in cytoplasm, squeezing nucleus deviation can be seen in cerebral
cortex neurons, cerebellar Purkinje cells, spinal cord gray matter neurons, and peripheral ganglion neurons; large, eosinophilic, spindle
or torpedo shaped dystrophic axons scattered in white matter of brain and spinal cord; peripheral nerve fiber swelling and Schwann cell
vacuolization; foamy macrophages were present in multiple organs; foam like vacuolization of urethra epithelium in bladder; the bone
marrow smear stained by Giemsa in Switzerland showed that the cytoplasm of multiple hematopoietic cells all filled with yellow green
foreign bodies with a certain degree of refraction. In this report, LSDs related changes only occurred in the animals of administration
groups, most of the above changes have completely recovered after drug withdrawal, so it is considered as drug related changes.
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S v MIDARIFEREREHBREEE T IVICHT D BEREREHEDE SNFEITIRE

O ¥V Alll /wR s RX . KB ZRF.PIE EBEE2. B Bic?

U —H A #kk44 DHBLBAKEREZ= v b 70— Ve VEREEER.

DHREMT VT Ay b RIEFRSRHEER Rt - ZEa= v b

[T & B LS s ME A R B 1L, PUATAAIAERC X 0 558 SN2 IERESR UL E BB EORERE TH Y |
AR PH - BEE ROBRBWGHE RS T WES C OFEPHFT 5. ASETIET v MTHPAR 25 L s
AFNFHTE AR ANAERE B 7 VS BT 2 AEIE Y 2 et AR BRI iE IR & 9 BALRR 2570 1S X ) SCIRIS o MBLA fERE L 720 £
7ov T MET VORI E O AR RERHE O MRR A I ZEAL & i BLI R I X D 2 RIS ERA L 72,

(M & J8:] SD T v b 8MiIC, RV T V'3 7(0.4 mg/kg. 0.6 mg/kg) F 72137527 1) ¥ F )L (20 mg/kg. 30 mg/kg) & A3
ARG Lz MARTHE & ULC — IR, RE, 3w, BRBRAE, AR iRy, % BRI AR A (B
B HB%) 29 L7z, AR RREMAS & L CTld von frey test J UM cold test & FERFAYICFENE L 720 ALF %, BIHE RS,
BRI O W TIEF RSOV HE Jefi &2 9206 L W BMLAR A IO 2 L 720 TRIOR 2 I 12D W T HT pgp9. 5 Sy g
1 ATV, Hipgp9.5 Jeth Btk o FAY AR RAHE R X ONTHRE (2o THHGSRAT 2 F v, e RIS SR L 72,

R R B OS] Von frey test Tl #2 5- IR C i 354 o i3 E T TR 3 2 BUSBIE O T 25 S v, B BIUfil
203 2 R A ASRIZ X N7, Cold test Tl 2827 U ¥ F VO AU R - BHEOWTHORET S G %
BB O DS H &R I A D Nz, FRHEHIRRAIRA Cld. RV TV I 7 TidEME E TEMIEA DN h o 7285,
N FF )V TSR BRI, E IS8 R 2 AR OZ AR S e, REE TR 06
pep9.5 He o D AR HFERHE O WHRFFNT FAC X % BRI R IOV TRINT 5,

KB B CREMREEER T T )V ORRNFRIEE#FNZL & Fingolimod ZEIB{EAFIR
DA%

Omg T/ AR O /)\HF EEY 88 F2.2F MKFI. KU BFE2 PO 5. & R,
BO HES Mg ==V

VR (BR) TRAER, 2 MR (Bk) REZEARER. 2 (Bk) shoM R ZERT

i & HY] 256 LIE (Multiple sclerosis @ MS) (& HRKAIFRERIC A S 2 EVERIEVE O BRI R T, KEBMETDH S
Fingolimod (FTY720) (& & b ERFRICH T 2 FHLE CHEDE VI EBHSN TV S, 4, MSEFIVE LTERNEHCK
FEVER A B % (EAE) ONFHE % R ICIRAT FTY 7202 TWRED R 5 5 4 I 0 7 CILE L IRE L REEH O BB E 42 L7,
(MR & 5] =7 2 (C57BL/6I, 10w, M) 12 MOG (D0) J% U Pertussis Toxin (DO, D2) % $%%5- L. FTY720% D37\ L D16 &
DEHPRE L7ze HEEX a7 (DS)EILE, (AEMEZ L. D14, D28, D42 ZHIM. T, Wems - NG ) > /5 (Ly) . Wi,
Mol % $R44. NBF B & #%. HE LU THC (CD3. CDI19) BEARZ{E#, $ik L 72,

[ H & #%2] DSIEDIOHIH L VRO SN DISHIHTY — 7 2R LZO%IEN L MEE YK L7, DI4 X ) HEEO BBk
R FER T ORI T O SAEEMTR 25520 S, FRREIICHE L7z, D14 TIIMEM Ly, M. Kbtz B TELH3 72
5 N72A5 WS Ly TIRBM AR ZALDOARTH > 720 D28 KU D42 Tld, MERHREAE TTELI RO Sz, FREDE
FCRE O, BSOS IR Ly, Wi, BB S NGB Ly N EJER L Tw & # 2 S N/e FTY7208% 502 & Y Dle# 5
FRAGHECDSIEIREY L7225, D3FG-BAMAHE TIXIZITRERIZ 2 CHERDP L D RO 5Nz, TN L ) EAEDTRE L FTY720
IR ZEBIIBE L, S 5ice MERE —3HEHT 2% L% 2 5M/z, EAE X MSHRERIRI/E AR M I =T %
WREPE DRI S 7z,
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IR RILEVETICER T 2FEHEBIERT VY v ILOR T YU —Z2 THBRICH1F D
R AR B A DIREY

OfF BT A AD Ik SR 2T B2 B SE AE ETO. AR B BE mE2.

Bl R LE St

UL AL, Y — A i NSRBI T

AR, HURBR AV & > (TH) K 2 & 229 LW B COE ik (DNT) 2@ S Tw 5%, @RI DNTRERIE S K42l
FEET D7D LA ) —=V FREBPEEN D, Fald, REBRBEGET A5G ST 28 - W v M TH K
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Changes in synaptic plasticity-related signaling of the hippocampus in rats facilitating
fear memory extinction by AGIQ

OQian Tang'?, Rena Okada"), Kazumi Takashima'-?, Hiromu Okano'?, Xinyu Zou'-?, Yasunori Takahashi'?),
Ryota Ojiro’-?), Shunsuke Ozawa'?), Mihoko Koyanagi®, Toshinori Yoshida'?), Makoto Shibutani'-?

DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
JCooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology,
3Global Scientific and Regulatory Affairs, San-Ei Gen F.F.L, Inc.

[Purposes] We previously reported that rats exposed to a-glycosyl isoquercitrin (AGIQ) as an antioxidant from embryonic to adult age
enhanced fear memory extinction, which may be related to the increase in FOS-mediated synaptic plasticity mediated by glutamatergic
neurotransmitter signaling (GNS) in the hippocampal dentate gyrus (DG) at the adult age. This study investigated how AGIQ modifies
the GNS-related synaptic network.

[Methods] AGIQ was maternally exposed from gestational day 6 to postnatal day 77 at 0.5% in diet, and offspring brains were subjected
to immunohistochemistry (IHC) and double IHC.

[Results] Among vesicular glutamate transporters (VGLUTSs), AGIQ increased the density of VGLUT?2 in the granule cell layer (GCL),
but unchanged the density of VGLUT1 in the DG hilus and molecular layer (ML) and VGLUT3 in the GCL. AGIQ also increased
the density of excitatory postsynaptic marker PSD95 in the GCL and ML. AGIQ increased the numbers of NMDA-type receptor 2D
(NMDAR2D)" interneurons, those co-expressing cannabinoid receptor type 1 (CB1R), and those co-expressing parvalbumin in the DG
hilus. AGIQ also increased the density of vesicular GABA transporter in all the DG laminae.

[Discussion] AGIQ enhanced glutamatergic excitatory drive in the DG through recruiting VGLUT2. AGIQ also activated CBIR™ and
parvalbumin® interneurons through NMDAR-mediated GNS involving the NMDAR2D subunit for inhibitory control of granule cells by
increasing the FOS-mediated synaptic plasticity.
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A spontaneous malignant meningioma in a Sprague-Dawley rat

OTiantian Cui", Minbo Hou", Wenyu Li", Xiaogian Wu", Yingying Zhang", Zhuang Qian", Jianjun Lyu?, Xijie Wang",
Toko Ohira"

DShanghai InnoStar Bio-tech Co., Ltd., 2InnoStar Bio-tech Nantong Co., Ltd.

[Background] Spontaneous meningiomas are rare in rodents. Spontaneous malignant meningiomas in SD rats were rarely reported.
[Objective] We describe a spontaneous malignant meningioma differed from previous reports.

[Materials and Methods] A brown plaque about 0.2 x 0.5 cm overlaying the surface of pons was observed in a male 30-week-old SD
rat from control group. The slides of the mass was prepared and stained with HE and PAS. Immunohistochemistry was performed with
vimentin, GFAP and S-100.

[Results] Microscopically, a tumor mass was observed along the meninges of pons, which contained two types of tumor cells,
fibroblastic cells and larger epithelioid cells. Most of tumor cells were elongated or spindle cells with pale eosinophilic cytoplasm,
elongated nuclei, and arranged in interwoven or fascicular patterns, with varying amounts of collagen. A few tumor cells were large
epithelioid cells with a round nucleus and eosinophilic cytoplasm. Sporadic remaining neurons were present. Tumor cells were well-
differentiated, but showed invasive growth into adjacent parenchyma and some mitotic figures. No PAS positive granules in the
cytoplasm of tumor cells were observed. Immunohistochemical results showed tumor cells were strongly positive for vimentin, positive
for GFAP, and weaker positive for S-100.

[Conclusion] We reported a spontaneous malignant meningioma in a SD rat. The histological and immunohistochemical results were
unique and different in some respects from previous reports.
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Gene expression of pro-inflammatory and tumorigenic cytokines in lung tumors induced
by MWCNT in rats

(ONahida Sultana, Katsumi Fukamachi, Tomoya Ozaki, Hideaki Kurachi, Dipankar Chandra Roy, Masumi Suzui

Department of Neurotoxicology, Nagoya City University Graduate School of Medical Sciences

[Background and Aim] Carbon nanotubes (CNTs) have been expected for widespread use in electronic devices and scientific materials.
However, this material has been shown to contain fibers similar to asbestos in length and diameter and can induce asbestos-like
pulmonary injuries including cancer in animal models. The aim of this study was to examine the expression levels of specific cytokines
in multi-walled carbon nanotube (MWCNT) treated rat lung tumor samples.

[Materials and Methods] This study has been performed by using archival lung tumors (granuloma and adenocarcinoma) obtained from
the treated (1 mg MWCNT-N/rat) F344/Crj rats (Suzui et al. Cancer Sci 107: 924, 2016). In lung tumor tissues and vehicle-controlled
normal lung tissues, we examined the mRNA expression levels of specific cytokines such as IL6, CCL4, and CXCL2 using qRT-PCR
methods. Among approximately 20,000 genes, mRNA expression levels of these 3 cytokines were upregulated in CNT-treating alveolar
macrophages in the microarray assay. Thus, these 3 cytokines were chosen for the assay.

[Results] The average expression levels of IL6 and CXCL2 were increased in adenocarcinomas compared to the normal lung tissues
(control). The average expression levels of CCL4 were decreased in adenocarcinoma compared to the control.

[Conclusion] These findings suggest the involvement of IL6, CCL4, and CXCL2 in the development of CNT-induced pulmonary
carcinogenesis in rats.
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The lung carcinogenicity of single-walled carbon nanotube in male Fischer 344 rats

O Asraful Nahar Sheema®), Aya Naiki-lto", Hiroyuki Kato"), Anna Kakehashi?, Hiroyuki Tsuda'®, Satoru Takahashi®

DDept. Exp. Pathol. Tumor Biol., Nagoya City Univ., ?Dep. Mol. Pathol., Osaka Metropolitan Univ. Grad. Sch. Med.,
YNanotoxicology Lab Project, Nagoya City Univ.

[Background and Aims] We previously reported lower lung toxicity of single walled carbon nanotube (SWCNT) than MWCNT-7 and
MWCNT-N, already proven carcinogenic for the lung during a 4-week study. In the present study, 13-week analysis was performed to
interpret SWCNT’s toxicity of the lung.

[Materials and Methods] Ten-week-old male F344 rats administered 0.1 or 0.5mg of MWCNT-7, MWCNT-N, and SWCNT by trans-
tracheal intrapulmonary spraying (TIPS) for 4 weeks. The lung was collected for histopathological, immunohistochemical and gene
expression analysis after 13 weeks of treatment.

[Results] Immunohistochemical analysis revealed that recruitment of CD68 positive lung macrophages was significantly increased in all
CNTs group. Ki67 labeling index in alveolar epitheliums were significantly elevated by both MWCNTs, but not by SWCNT. 8-OHdG
and y-H2AX positive cells were significantly increased in both MWCNT treated groups but not in SWCNT group. RNA sequencing
analysis revealed that CNTs increased chemokine expressions. Ccl2 and Ccl3 was up-regulated by both MWCNTs and SWCNT, while
the expression of Ccl9 was only increased by MWCNTs. TEM analysis showed fiber-like MWCNTs were phagocyted by alveolar
macrophages and SWCNT was not observed.

[Conclusion] A 13-week subacute toxicity study indicates low or no carcinogenicity of SWCNT in the lung. Currently, we are analyzing
the data after one-year of administration.
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A spontaneous subcutaneous histiocytic sarcoma in a Sprague-Dawley rat of 2-year
carcinogenicity study

OYihao Li", Jianjun Lyu", Yaqun Zhang"), Zhuang Qian", Xiaoqun Zhong"), Wenyuan Hu", Zhenlong Yan", Jing Hu",
Xiaojun Chen"), Ruinan Peng"), Minbo Hou?, Ya Wang", Hui Li", Jianya Ge", Toko Ohira?

DInnoStar Bio-tech Nantong Co., Ltd., ?Shanghai Innostar Bio-tech Co., Ltd.

[Background and Objective] Histiocytic sarcoma arises most frequently in subcutaneous tissues in the Wistar rat and in the liver and
lungs in F344 and Sprague Dawley rats. We reported a spontaneous subcutaneous histiocytic sarcoma in a Sprague-Dawley rat of 2-year
carcinogenicity study.

[Materials and Methods] A 106-week-old female Sprague-Dawley rat of the 2-year carcinogenicity study was found dead at day 677, a
white firm mass (7.0 cm x 7.0 cm X 7.0 cm) was noted in the subcutaneous tissue adjacent to vagina. The mass was removed and fixed
in 10% neutral buffered formalin, embedded in paraffin, sectioned, and stained with hematoxylin and eosin. Immunohistochemical
staining for CD68 was also performed to assist the diagnosis.

[Results] Hemorrhage and necrosis was noted in the middle of the tumor. Areas of necrosis were surrounded by palisading tumor
cells, which were round or oval, with abundant eosinophilic cytoplasm, and basophilic round or oval nuclei. Phagocytosis and
erythrophagocytosis of multinucleated giant tumor cells were present. Few mitotic figures were noted. Immunohistochemical staining
results showed that the tumor cells were positive for CD68.

[Conclusion] Base on the histopathological features and the immunohistochemical staining results, we diagnosed the tumor as a
histiocytic sarcoma in a Sprague-Dawley rat, and the diagnostic features were very representative.
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Histopathological observation of a new EGFR inhibitor (C797s) for the treatment of
NSCLC by oral gavage to SD rats

OMu Du", Rui Zhang ", Hui Guo", Xiangjiang Liu", Beibei Wang?, Yanan He?, Jun Yin?, Wu Wenyu?,
Yasuhiko Hirouchi®

DJoinn Laboratories (Suzhou) Inc., 2Joinn Laboratories (Beijing) Inc.

[Background and Aim] There are many EGFR inhibitor drugs for the NSCLC, including gefitinib, Icotinib and Tagrisso now. However,
with the emergence of drug resistance, the fourth-generation EGFR inhibitors targeting C797s and T790M mutations are under
development. We examined the SD rat toxicological study with this drug.

[Materials and Methods] 6-9 weeks SD rats were administered with test article by daily oral gavage at doses of 10, 30, 100 mg/kg for 4
weeks.

[Results] Dose-related death was observed in middle and high dose group. Test article related microscopic findings were observed
in multiple organs. These findings were hepatic necrosis/thrombosis/hemorrhage, renal glomerular thrombosis/tubular cast/tubular
dilatation, splenic thrombosis/necrosis, macrophage accumulation/thrombosis in lung, femoral increased thickness of physis/increased
bone of trabeculae/fibro-osseous lesion /thrombosis/hemorrhage. The lesions were partially recovered on Day 57, the incidence and
severity were significantly decreased.

[Conclusion] Multiple organ thrombosis was associated with decreased TP, APTT and increased PLT, indicating that the endogenous and
exogenous coagulation systems were activated after administration, so thrombosis occurs and leads to necrosis of the liver and spleen
and finally DIC caused the death of animals. Thickening of the femoral growth plate is a known effect of EGFR inhibitors, and the fibro-
osseous lesion and increased bone of trabeculae due to the action of thrombi.
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Pathological observation of spontaneous malignant lymphoma in NOD/SCID mice

OYanan He, Beibei Wang, Jun Yin, Lei Zhao, Xiaojing Liu, Yu Xiang, Mu Du, Rui Zhang

Joinn Laboratories (China) Co., Ltd.

[Background and Aim] NOD/SCID mice are immunodeficient mice. This study observed and counted the incidence and metastasis of
malignant lymphoma in NOD/SCID mice, providing a background basis for this experimental animal.

[Materials and Methods] NOD/SCID mice aged 6—7 weeks were injected with Vehicle Control or Mesenchymal Stem Cells Injection
via tail vein, respectively. Histopathological evaluation was performed on all organs of 31 dead animals and 54 euthanized animals
euthanized on D163/D184 (85 animals in total). The incidence of malignant lymphoma and tumor metastasis were evaluated.

[Results] Malignant lymphomas were identified in 64 of the total 85 mice (32 of 42 males and 32 of 43 females). Twenty-three of the
31 dead animals died of malignant lymphoma, of which 21 of 23 were malignant lymphomas with systemic multiple organ metastases
and only 2 of 23 were primary malignant lymphomas of the thymus. Malignant lymphomas were identified in 41 of the 54 euthanized
animals, of which 14 of 41 were malignant lymphomas with systemic multiple organ metastases and 27 of 41 were primary malignant
lymphomas of the thymus.

[Conlusion] In this study, NOD/SCID mice had a high incidence of spontaneous malignant lymphoma. Systemic multiple organ
metastasis of malignant lymphoma mostly caused animal death. The surviving animals with malignant lymphoma mostly had primary
lymphoma of thymus without metastasis.
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72, 3) = AL S zike, 4) <7 AR S 7zt 5) SVEIE B s R o BRI NIC A S 7z 7
47 VR, KO6) PV olifEIz ks Lz T 4 7)) YRR E W, 7 4 7)) VYT dH D Martius-scarlet-blue 2 OF
PTAHZeft, WEICI/IMR~ — 7 —THh 5 CDAl ORIERM A I L 720 TORER. MAE7 4 7)) YHE I EhZEh,
2) K Os) MUMROEEL, 3) 7 14 7 vk e fE) 2wk, 4) MMk, 6) 7 4 70 Y ThoH I EBH LRI h 572,
BMIEREANBIER T, ZRIEMRICB W T 7 4 70 VS X 2 58 H IR S AYRER T & 7225, 1A T eI 75 12 181
BEANT, MEOILOADPBIE SN, Db, ABIETIIHERETEEINSE 714 7Y VEEWEIZOWT, Bz h
De LIRS XD, ZOMWIRZWHS M Lize 7 4 7Y VAW HE Jett CRGIERIRIC R 2 5 554 13/,
ARHEIRICRZ 25137 4 7D Y THAWREENEVEEZ SN2 HERO TR 71 7)) Y BbhbbDTH-
Th. ZNDMIMROEEILTH 2 WREVED D 5 2 EAURE NIz WH DRLE 72 X PO 72 D 1T FF R Gett ] O g et s
FREEZ SN,
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A case of megakaryocytic emperipolesis increase in cynomolgus monkeys given an
anti-CD 47 antibody

OTian TianV, Yanchuan Li?, Rongxia Li", Jian Yin", Qi Liu", Fang Zhou"), Yanyan Han", Xiuying Yang"

DCTI Biotechnology (Suzhou) Co., Ltd., ?Hubei Topgene Xinsheng Biotechnology Co., Ltd.

[Introduction] Megakaryocytic Emperipolesis is a cell-in-cell phenomenon rarely observed in healthy bone marrow, and could increase
in some diseases especially with hematopoietic stress. In this case, we report increased megakaryocytic emperipolesis in the bone
marrow of cynomolgus monkeys with prominent regenerative anemia after given an anti-CD 47 antibody.

[Materials and Methods] Cynomolgus monkeys, divided into control and low/mid/high dose groups, were dosed once-a-week for
5 weeks with a humanized anti-CD 47 monoclonal antibody that has an expected effect of promoting erythrocyte clearance by
macrophages.

[Results] As expected, dose-related regenerative anemia was observed in treatment groups. There were 4 early deaths, caused by severe
anemia, in mid and high dose groups. Microscopically, in the bone marrow from all the early dead animals, apart from prominent
erythroid cell increase and left shift secondary to anemia, an increase of megakaryocytic emperipolesis was found; in this case, the
emperipolesis was characterized by one to several intact segmented neutrophils inside a megakaryocyte. This finding was not observed
in the scheduled sacrificed animals, which has milder anemia with milder hematopoiesis in bone marrow at terminal examination.
[Discussion] Emperipolesis is a phenomenon usually considered with no physiological significance; in this case, it was likely to be
associated with the remarkable hematopoietic stress induced by severe treatment-related anemia.

XY NI EERDZETDIDIAHZHEET L. BRESHFEIND

oIl B ITH #—8Y 7T Mdh 2l B=F) AL EKR?

U HBEALF RS MR S AaERRZEE. Y B bttt BB R

[B] 2 57 7 E OB EE QHALE L BT T AW 2 43 2 M8 Tl I, BUIAE THILE S B> TEY,
KM TR AP AL Z L TEEZE S 45, ZOH, ZBEIHEL L, B 7 ZRME» SR SN BRICE YIS T,
— B TOHRBEEDOED WG (7 APIES) 3B THTH V. A 5 H TOIAEMEIL 10,000 LH2PETH 5 DIZxT L,
WEEEDARFETRELIBHEOBH L7z A 55 TZ29VCH 4 IETEEDIEE 25720 Hitize 2T OffRIZ VI L B
KRB DS BHZE L Tz 2 e by BIEDBZE & BFEATA & ORIRICOWTHGT L 72,

[#48 Je O 1AL T 0 X & AR 2 bk 6 H TR LK TRE§ 5 2 & TKETORKDELY Ak % BHE L 72,
B b#2 13, 24, 35 B L OS3 AICHIMR L, BORWRBAKRRAEZ L 720 2B, WEMEOMELERT 5720, Bbik24
HIZAZ % REYF 4 X LTBARS ##llE L 720

[ ] 22RO Y AR FHE L7222 7 (RLER) T, FI74PE35P0(473%) TEREIZMELTHE Y. Thoehlzat
40VC(54.1%) TH APRBRIE, 7VCCH ABBTEEATTRD S ze TEEHT T TICHIMERE 13 HICIE@BD SN, 20Kk, RIFIIC
UWEBIZRKE S o Tz, THUSHT LT MHREE (73 00) TREFIIRD SN h o7z, F/2. HERFO TBARS T IR &
WL C2.6 128N L Tz

[ ] ML RT O X A IR 2P b6 0  TRAOMY AR ZHET L2 2T, BEESHELZ, U X D IGTERE»T
AL, AR DNADRE S, H ARBIEATERE SN2 DO LR L7z RFEF A F A IZBW T TERIC
BOMEZFRTHIENTE, HEE AV AEHICERHTH L LEZ BN,
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FEZ NS URET NUDLFERS v NBREFILBIF BT/ KURFL YD 28 BREKRE
RO SE4EER

OKHE &R¥. "R f— RR ML IF =F 8H B Il AEF

EIRVAVEE ST T A o0y T L

BTREHAWM] RV AF VL IETIAFy 7BROES LAY T, EMEEMESIOL RSN TWS, — Iz, 5
STALAWIZREIEE L T ORI S PR SN 5 25, SIEMRGIRE O X 9 ZERIE ) 7 3 27 A0 s e
G T TN R B TR R R R L 723561120, RN~ OELY AR TR L, AFRITEEE RIZTRESD 5, 4
W, F2IETFA LT UHEEET M) 7 A (DSS) O HHHKEGICE STy MBERETVEZHCTFH /AL ADOR) AFL ¥
% 28 H BRI O8RS L. ZoH B2 % et Lz,

[J7#:] 6 DN F344 5 v b2 W, BEFTED 720 1% DSS % 1HEMAKIRS- %I AR 2% 0, 2hz3n
MOBELIzo KV AF L &, 210 H O DSSHKIS-FAGEE & D EE 30 & 300 nm DR Y AF L U F % 40, 200, 1,000
mg/kg RE/ H O T28 HFHH L Tl 1%L Lz RV AFL v 2&HG LB RE L7, /2 EHY
BEE LT, DSSHLG-#1ThRWEY A X - HEOFRY ZFL U HF5HLHE L.

[ 5] DSSIC X 2 B 7SI E IR bz, RmE, IEirEE, HSRE, RORREICBW T, W EICHEY 5%
I A S N2 Do Foo ML K O IILFE AL AR AE IS B W Ty DSSHS-® 300 nm—1,000 mg/kg & T T-cho D& F %28 S 7z
DAMEI S 72 B 7 A o 720 WBEMBFENMRAEICB VLTI, BEROFEIZH2D ST, [INOIEEIZHRY ZFL ¥
B X BAZEMITRD SNT . BYFIS S ASNE Doz,

issa] B 2 DA AR 53, 1 30 Xid 300 nm DR Y ZAF L R T-028 HFREOHREZHE W T, 1,000 mgke KEH F
TH S @ BITRd SNk h o 7,

ICIE Apc BILFEEBAR U R (Upc 199D R) DIER & Z DRIREL D FHmavEEh

OEH W7, ¥H BEX EH
(YN IS EES Y/ o S Bl NPREE = B NP B e

i - BIY] KBRS BIESE (FAP) (X APC#R T O A MR R % FIN & 3 5 F Rt gEatRETH ). K
PEHRIEYE R ) — T O3 E R E T 5, AL RICBOWTAPCHEIE T OEMIZ R ZHINT 5 & s OFAPIZHLIL 72
BEMIRBEFRE L7z, & M CTIRAPCHEIZT O 4 REBICEREZETHFAPORZDV A O o TWDEH, ZORBDRE
BRIZAPCHEET- O S KM OEILTH 5 T F 2 1548 X V15512285 (c.[462_463delinsTT]) #H LT 5, BEKIZML
BICBOTEEEAR Y — 7 (BRIE, B8 OFENALNLA, & FOFAPEBREHELELZY, HIZBWTL ) EHEEICRY —
THFRAET HEMDD 5o AFIETIX. 7/ LHETHT (CRISPR-Cas9 ¥ AT L) I2& D, KEF U Ape BinTEREHT S
XA (Ape A1) RAEH L, UFGEETERICL DAL 2 RBIB O 217 - 720

(MR & 8] C5TBLIGN < 7 Z D% K5I Cas9 RNA, /T4 KRNA & & bl dpcilifa T ER% &L FF—DNAZ L 7 b
ORL—va YEEHOCTEA L, BIETERZEALZRINIBITER~ Y 2B L, #E L7722~ 2D ApciEfzT
DIERKFHN % PCR-FA L7 M =27 TV ZBISTRIT L. BIOBIZTERE AT S Apc 2157 A% BRI L7z Apc 15
< AL 20 TREER L. FRL 72,

R 3E - 58] 208D Ape 215 =7 A Tld. B 7% 5 OI/MEEM AN B W CHIRMIC S B O IR AL S v, /N A
OCRBCABOMERIBIE SN KR 6N 2B, EHCRERIBIR SN2 o7z /20 BB X OWED
BRI S Tze Apct S OFBIIA XORHMEFP L TBY . APCEIEZT O S KM OERIIH % &4 LE
LA E < DIES; 2 FFH T 5 WREMEAVRIE S 7z,
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BBRMEREX - KD ATTIVICHIT2DEE TiEF LR DB EEF Mz hRIRER O
BE - DA R ORIBEF IR
Owbh 129, FM HA'D, B RO, KB 212

DIRRBTRY: BEORMSMZES. Y Wl B T RS JLRERE SRR, Y HARZENRE S H903EHE  DCI.

VHER TR BREEIER IR

T - HI]FF A M5 Ui Y o A (DSS) #5881~ 7 A RGRIZB W T, 5 SRR A T 1271 23 unrestituted
cell S@BIgE SN, FRAF LG, BEmseiile & Uit 2 R 2 L 2 ME L T b, RIFZETIR. TYFI x5 ¥
(AOM) - DSSALENZ & 5 KIGRBERGESAET IV EIER L, 2 O R EEZ A L T b Db et L7z,
[J7i:] MePE~ 7 A % 0 BE, DSSHE. AOMTE, DSS/AOMBED AREIZ /T 72, BRRAG 16 HH &30 HHICHIM L., K%
FRAT L 720

(55 - ZR] WML R 27 Tld. DSSEETIZMHZE DT IR L CRAE F R SEASE I L 72, DSSEE L AOM/DSS B THL
KRSIEHME A 2 712213 2 0o 7285, FRAE BB AOM/DSS BETHIN L 720 SRIBHER AT Tld. M B X ORI
FE12 SOX9 B X U LGRS Mtk o Bl (1ISC) 3% B S i, FIEHERE Tld. f -catenin DML & BB LR &
N7zo MMM —E L <. E-cadherin & O B -catenin BaE3%AF EEZBEASRED S, B -catenin (&ML Bt % 7R
L7z 16 HH® AOM/DSS T TDSSHICIRZN S OFDSHZIZHM L 720 TS OFRAF LEIIX. LGRS, SOX9. BMII,
DLLIIZHBtEa /R L. AOM/DSSH#ETIEDLLI Bl % 50 25547 RS R DL W 2 L DR S L7ze & 512, AOM/DSS
HECTIEDSSHEIC IR T LGRS 55 R TEMINE & SOX9 55 fIE D FRAF 2R D3N 2520 H 7z KRGS AT A E T IV TIL,
KRG RE TN ERFRICEEO + 5 cell JFETdH 5 DLL1 B M L 2 SMa TH 2 — 5 T BIRHERE TIX. SOX9B X
LGRS DFEHIREGIC X 1) Active-ISC & V) Slowly-ISCH3% <\ 5RAF ERIRIE T~ — & — DO FEILAEG 728, Quiescent-ISC D
REETH DL EARBENT, FLVHT A4 FIZBWTSH, SOX9 & LGRS DR 5 BIAHERTE 72,

U Y FEE OMBRMROD MR UHMRIEIACE T DRIBEB R

OFZA DHEDAWE I IR EE. K #E. P D3
(k) BrOARE  ZeVERFFERT

TR e HW] IR EEBER T 7 F VSO T L L DI, v FEHWTEGH 23 M 2 a8 2 72, —h.
b b OYIEMENGR B EFE O TIX. BEYERSEIZ B W T sulfomucin & 1) sialomucin 2¥EZTH % &L OWEDH 5, SMIFK 4 1L,
S &) RN RS R O S i At e b R 5 X oM v T, Fo0 M0 L BEREO RO E VI
DT, RO BN IERERY 22 Wi 2 47 - 726
R E k] 15-17 BEOHED KblIW R 7 ¥ F 6 BIOHME & v € SRS, ks B iR sEEs, m Ak
TSR ER. ARSI 238 % 376 Ly 10% IR R L < ) VOB ERAOIE AR ER. WiEIHE->T/RT 7 4 a, #i),
HERO K OBEEY 7 I ¥ - 7OV 7 v 35 pH2.5 E (HID/AB pH2.5) et % S0 L. LA BEMEE T CRIZ L7z, BRI %A
EAERGREEER I, BERRIC X AR OB WICHE VW L7 $ 72, HID/AB pH2.5 4t Imagel 12 & 2 WA 2 206 L 720
[l S ] 3 (A B i R I L, BRI A W IR ZE 5 B A S A5 A S A, EEVERG R M ST L < BRERIRTE T
sialomucin VBN TH o 720 ERERZIBRBICBWTH, FHEr L FEOLM T HEE A b, KNI sialomucin
A5 BEEE REBIC sulfomucin %, (ZIFF CEIG THR SNz AEBHSERATEIIE < MR BEFIRSE VD 2, 31
sialomucin ASBETGICES T A H I 7z SRS BT, 238 O KA 5 V4 C sulfomucin % A4 L Tw 72,

Uitsam] w7 4 T 05 O 3R FARE S RGO B2 REAIR 0545 - PEIROEW % o7 BB N T—2 3 Y 2 Eik L.
AR G LB D B o
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gpt delta 5 v 2 FWEFFFREAEEERE(C K B 6-methoxyquinoline M in vivo IBIGES 4 -
FH A DT
OBZE MBI A HEITU A TR mEw Eh'WOAS | g @20 I AEFD

VLB S TR REEER, Y R TR R MEREATIR R, Y YR B AR R BAE AR

[ 5] Quinoline BB HEBAMED—2L LTHSNTWAS, —Ji. 8-hydroxyquinoline (8-HQ) 1% Ames ER TRy
ERTDDD, in vivo B RBRL BN AMRBRIIBETH 5, HE. BMERO 1D TH S 6-methoxyquinoline (6-MQ)
b Ames BRIZ BV THMEZ RS 2 & AHEE SN72D5 in vivo BIREMEBRRL I AT 2RI I E TITZ v,
6-MQZHH- L 729 v M TIIIFHEOZRALR RS A SN D Z &b, RUFZETldgpt deltaT v ~ & H 7P
AEREZ F Ty 6-MQ @ in vivo SR #EVE S X D3 A2 57 L 720

[J5i%] 6 BknHErE gpt delta 7 v M2 6-MQ % 500 mg/kg/ H O &t C 4 BBBRHIFE 4 G- Lizo £ 72, Btk HEREIZ1Z quinoline
%0.1%DWPET, BT IREEICIE8-HQ % 0.6% DI TR G Lz FHIZOWT 2B OWRIER, MR IT Y,
YIBIT % BV C gpt B X UV Spi- assay % FE0 L 720 5B U B 18 R[] 1% 12 diethylnitrosamine % JEREPHE G- L. BRI O 5-
B L. 6-MQEETIRTHISA LN/ 20, FHH4HHE X D HmE% 250 mg/kg/ HIZAHE L7z, 6 BEEES Lz#EIC
FIRR L FRAEAT IS D W T GST-P Btk 3 0 S0 MR LA AR SR & 47 720

[ SR ] ek BB O gpe B ON Spi 8 SUARBHEE 1T AT RSN L. GST-P R PEBE O B OIHI A & A B ISR L 720 6-MQTHE R UK
PEXFEIEICB W TN 2 — 7 —ICHBELZLIZA SN o Tz,

[#%2] 6-MQ X Ames iREEFGEIC D BID S, in vivo ICBWTERFEMEIE 2 WT LAVRB Iz, 2. FEPATOE—
a MEHEROSNT, WREPALED ZWwEE X b, ARRIE. quinoline FFEMARD —A%in vitro B{ZFIERER T D
AR RTIEEZRETLHDOTHY ., ZOEMERFIZOVWTHEHLE B EZ1TI .

bt MNEREMEEREEROMB)A Y —D—I&HEOFENR

O 7. \tH &FE GuiyuQiu. #5K Bh. B&E E= 3 R B =2

UN TN N o S S e e P

AWFZETIE, & MREEEERORME L 23 PR TFUICHHZHBANA A~ —h —EfoRE L Hi e Lz, BEN%
PEEIE 0B O RNV < ) YEENT T 4 2 UHERE W75 70 7 4 — AR O R S TR RIS
R L B3N LA E ISR BATRO S5 N5 103 HDHEHD ) B, Peroxiredoxin 3 (PRDX3) K U Major Vault Protein (MVP) % 5
WL 720 2007 4E72 5 2019 4F £ T KPR VR FBEF M R BE © Tl & M7z BRI ENE © 100 526 2 0F L1012, PRDX3 [
O"MVP O RPERRRALE Rt 2 FEfi L 720 BB D W CTYOBREE & el O 2 S B L7z X 3 7 2 & 5581 5 OS5 b
PR L BRIRET R R R BT L & MBI OV TG L7z, F 72, BORAIIRMR PANC-1. RWP-1 KUV SW1990 (2D
WTHFE B O PRDX3 K UNMVP D5 2 72 L 720 PRDX3 L O"MVP IS OMME - RIF 2 femth 2R L, —#o
BEARHRIZ 5 F 02 IS K2 NIESS (PanIN) M MR I B WD Jetatb 2R L7z, F 72, BRMIatkoR; 28 L2 5 PRDX3
FOMVPOHH &Nz 2T A5, PRDX3 KUTMVPIZWEITH 0 BRI A S M b (247 S L5 ] Rg
AURIEZ N7z, PRDXIIZDOWT, SR 20t R & L 7Mith 14 £ COALFEHH K OILTE 1 SPan-1 ASERIEHERPH & b & &5
il % 7R U723 0 G A AF RIS § 2 A 45 0 Tl BB B E CAEGHR OB TR0 bz, S 510, R
INFc & OMBMAED 5N 7ze YLEX D, PRDX3 K UMVPIZIZHEREEREORMBE L O—he b3 —n -1l 552
EBEIfEE Nz, MA T, PRDXBIE—EDFEATTFETFM~— A —L LTHEHE -7,
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b MREMLEREER(CHF D PRDX3 DOHERERFER

OGuiyu Qiu" #8 72>V 5K BARY BE ESY. # K. Arpamas Vachiraarunwong?.
Pharapirom Aroonrat", 2% &ERY, 86 =g

VRBRASIRFRF e BRI, 2 KBUATL R R

T

ERRSR B A7 A

[Tl FEA 774 — 2 & QBN % v T M2 RS & OB Bz POIE 55 1 9% 2 (PanIN) 1238 W T
peroxiredoxin 3 (PRDX3) O &5 A2 MEFA L7zo PRDX3IINEMIE S0 WM SN EHETH 0. BWEERHZH~—7 —IC
Y HI5T EERLT.

[HRY)AM781E & M2 2 BT 5 PRDX3 OFEBEMENT B OS50S AR OfRIA % HEY & L7z,

[#4KL & J7i8:] LURTC 7 0 7 F — L #4871 % 17 > 727 — % % I\ C Ingenuity Pathway Analysis (IPA) (2 X AN 4 V7 1< T
£ 7 AEHT R ATV, RN FOEHALIZ O W TRz, & MREERE R R % v CPRDX3 & Rk K w0
ML —EY A L. AR MR L 7o BEREMIIa Panc-1 2 W C RN FBEM O SIRNAWC XL B 2 v 7 5 v &
T, BETORHEITOWTHRIT 217 - 720

[#5R] IPAIZ X 2T OF5H. PRDX3 O E5HICIE KT & L CONef2 OIGHALAHER S iz, F 72, ZE e figir
12 & ) Nrf2 & PRDX3 DFEHUHBA RS S AL, IPATRIT OFE R 2 LFT ARG SNz TDO T DD, BEREFAETIC
FPRAL Y A 7 2 OWHAL DS E R E 2 B2 d 2 E D0 h o720 S 5IZ. in vitro TPanc-1 MK TN % /) v 7 ¥ »
L 72458, RT-PCR TNrf2 DFsBLHA & [ (2 PRDX3 O FEBURA IR A S 7z,

[&a] 5 R OFENTRE FAZB VT, PRDX3 & Nrf2 THIBAS S 2 W REME 278 L 7zo IR MR I I 2 b L 2P %
N Y N BN EE B R TEE L NI,

Acetamide 255 v MORFIEICE U D ABY VDR

OfaH BV AR FJL'. K BEEVSE BTV EEW s B NI ZAEFY
U S S AR WBEEE, Y MO LRER R MRS, Y Y R B AR

W] Acetamide (AA) 135 v MIFIEICHEWIEDSAMEZ RT . HTAIZINT TIZAADT v MFIEIZB W TREVME (LMN)
EHERTHIEERBL, HREPAME OB ZHE L CTE 7, RFFETIE. LMNORERT QMW %2 HIIZ, AAHLH
BB OB OEEAL L 2t BT RBELOBE N BrdU & v 7zl 0RO B 5- O MET 2 175 72,0
[J7:] 851 6RO F344 5 v MITAA % 6,000 mg/kg CHLRBREFE OG-, 120 KR F TN %2 FRREAGICER L. W3
FFRF MR B R O cDNA Y A4 7 0 7 L A 2 X 2 MR BT RBURNT 217> 720 F25R2 @ BrdU % S OREL AR ¥ 7 % JEEN
IZHDIAATZ 6D F344 5 v M. AA % 6,000 mg/kg O Hl 3 CHBERHIRE G- Ly 24 K% O JFI 2\ T BrdU R Al
N &M L7z,

[A5R] EBR 1 - AASG 6B 5. 2O b= REE2 B2 LML L 2 2B 2 20, A2 2 L2
BEABIE Y 30 THBBAFOHHEL O MBI Z EH L3587 I Fo—HMRAZED -, &5 2FEHEZICIE. G2/M
WIRATICBE G- 3 % Weel DFEBBIIM & Cdicl R Cenbl DFEBUK T A58 H v, FHHIBEO 5 84% 38 Uz 5 48 RE 21213
LMN Z B3 2 JFa38 bz, 72, A7 0FF A A V& T — 55 M24 OFBIIHG 1 BEF A 5 B W L.
[FRFIZRITCEL 7 NV 7 FF v OWP b A LNz FEER2: ZHDO S H—HAREEZ 2 L7 RIS B W T BrdU Bt %
D LN o T,

[Z42] AADFHEIET 5 LMNIZ, B0~ OB AR ICE > THEL S 2 EAVRE SNz, N L L 728
MBrdUBHETH 722 13, LMNOEEDSHILGEZ N L TR nWI L 2T ETH o0 AARGSRIZEDLN
7oA N SHIE DM E B L. BIE, SHEA DA &L BT OBRIZOWTHREEZIT> T 5,
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ISR —@EZRAWEMIRZEDS — 8T 7 I —fEf

OFH #AI' R #%EEV. K8 TExE") A il Zeng Wen, /J\Wwk ER123, 327 F12)
DI TR BRESWBLARFZE R, 2 ROV TR PRl LRERE A H R, Y HAZR S FFI0%EH  DCI

F—1 77 V=i MRaosb, K. B HEEEERCERELZBH X RS TBY), AT 7 V—OREIE, BRER
KNP E R 7 v X7 B BRS¢, 1‘%&&%%‘%0)&@&&%&%&%%(\/\5 T — b7 7 V=% RBEEEOIL,
F— b T 7TV =L NDH—TOWYAKR, VIV —LEDREEFICEDBFT =PI VYV —2DEH,. FRLODHHTREN
=1 77TV =7T v 7IZEFHLTHITT2LENH, :ﬂ!‘o@ﬂﬁb B k4 IR T ORI O LY fiF
WD feE e B0 MRABERE EICHIMST AL ERIEE LS — 77 V—18ETH Y. 7 — T2 BINWICHY Az itk e
LTpR2 e EBE L DLOPMOENT W5, BHLMIBBA/NEE X, BIRICHER S T2 RHL, F42b0E LT, I b2
v NV 7 TldParkin 2 Ambral, VA F ¥V — A TidPex5. HH/MIAKTIIFAMIZ4B 2 EAMONT W5, HIDSARRE
% EOWUNREDF — N7 7 ¥V — OfFITIZIE, ZOBROIFEEALLEMLERLZ PNT 2 L THRO TEELMIEHEL 25,
AL T, FIEORAARLZIH T, Kix et — 87 7 V=02 SRR L. 2o onT2llaab
BTTITAY —fEHZAT, A= T 7TV =TT v 7 A%MHET L7z

IO ARBEBBRETTIVICBITDY T ZIL7 IV VEE(DPAA)DIEY T T 4 v J{EEH
EBZNUEHEDNADTITE

O EEY. 3 R2. 85K ARV 2% £F="Y. Guiyu QiuY. Arpamas Vachiraarunwong?.
Pharapirom Aroonrat’, Xfa #8". # 727V A =gy

URBRAN KRR EWZER 0 FRB, 2 RBRANCRF RSB EEMER B3 2 7 iHili%

P“ﬂ_nif A, AR EILEW Y 7 2o VTV Y VEE(DPAA) D7 AREEIRIE L B2 X o TEORMHEN: <
A LCTFRPAZELLZEEZHLNIILTWS, LA L, ZOFEME A I =X LIZOWTIEAHTH 5,
HﬂﬂvﬁxmﬁwéDMAﬁ%ﬁ@<%K;%ﬁ%ﬁ&ﬁ%%%%@KT%E%T‘mmx%wmﬁﬁm7ﬁ—wXL
7S5 A B IR T DR FE B £ OBRIF AT % S0t L 720
(BB & ] 2 F Cledk v 2550 L 72 DPAA < 77 A REMG S5 0% 8% 84l i (1~ 7 A NFIRIE S i 48 & OV FENESE 36 % v ¢,
Reduced representation bisulfite sequence (RRBS) 1B L N~ A4 7 0 7 L A {112 X 5 DNA * F IV LEH B X O IE T38RI %
15720 F72NA4F A4 V7 43T 4 7 AT LD ISP A BEGEIE T DR L O DNA X F VLB (AT OWE 24T
5720 & BIBEMEETIID W T, DPAA RN IRIETE 6 BT~ 7 ZA NI BT 2 BT F BN 2 47 - 720
(R3] RRBSIAHTOFEE, 485 T2SDNA X FIULREFEHERET L LTRES N, 209 BD 12 TH S PmvkEIE T
13 84 AMBIES R DO AR 5T 6 BB BN THH B L IBIIRD DA N7z S HIZDNA A F LKW Y 7 v e LT,
Igfl SHIE T DFEBIE I AL 5 MINBHFHOICHEDNA 4 ¥ T+ =T 4 7 AR L D RB SN Tzo Igfl EIEFOFHIZOW
TqPCRFEICTHERE L 72455, Tgfl © DPAARIGIRIE K M CTOHAZ ARSI, EEH O AL ST IFHEETICB VT
FRICAONE T EPWHONE o7,
(5] D E o EH» 5. DPAAIE S BRIAHD 5 DDNA A FIVLIRFEIC X % Pmvk DFEIMAD. B L O'DNA X F VLI
172 Tgfl OFEBEIMAS, < 7 A DPAA e #iE < #&I X 2 RIS~ 7 AR AT L LTS T2 2 LRSS
72
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EIR Al IC K DEDERFIEE DRIEZ I S B FRIR/Y -V FAOHKRS

OF®a H&E" fAE T . Mayuri Sathiyananthavel), Ramanathan Rajendiran?. X35 MR, &K JE#.
AR 7R, B ML B IR BER EEY ME R iR A s BT

U Bk &4 SBX. PAgency for Science, Technology and Research, Singapore. ¥ ¥R &t ¥ 57>+ BAZETRM.
D F) N AR RN, Y BB RS R

MR AT DI, WEENT T — 27 70— 0 —BW%eE ERMICRE CHF G LT 5o BT IHBURN % & O T
L, REORMEEL X DR CHEBET 572010, FRE2r S/ SN HEREMANICHLNTW S, AFIETIE, {LEW
RBOFNEER X OEE TR T — % 24885 L 72 Open TG-GATEs % JH W T, JHBLHBREI{RICK 35 ATEF VA, 5 b
JFHEHREI ROBRTFRINSY - OF T84 T2 FHUNRTH LI L 2R L. T3 BRI, BIELAE. Rtk
WRCREWES R SN2 T v MFS Y TV TR ROE KL TS 5 ATV R CETRETH 5 2 L 2 iR L 720 RIT,
NSO Y TN BIETRBT— 7 ZHBLTI ARV T L2009 75 4 FIZHEL, FREROSTF-TaT774)
VTR R AT o ToAE R LA X 2RSS A O AR E . F R ENC X AR O W E R Z TV iz, SR ELE
BEADELT, TREDFHT 74 T2 TFMT HAIETVOWEZ RA TR, BONHEHRTUB X ODFY 7454
TFUMOATE T VI, IFITH TV T 2 MHORHELERD 7 4 VKT 2 IEFRAT9% L L2 EKT 2% &, JE
FICEWABE 2R Lz, BHEW 2 212, MBZOEMRPYATHTI 754 TORMNETE Lo 72—HT. 5T
T YA T ORMBIREZICH - BRI 2 RA7 L 2 A, MBI GO LR A R L CTE LB R EZ G553
NTEZ, TNOHOFKRIE, WETF—7 200707 7 ANVETFNTLI LR TELWREMEZRBEL TS, $72. Al
W& BGHICES LW RE s 2 M 28 M 2T 28T T AXNY MED X ) ISHINL, kL N ogEz
BLFETDNTVENIIOWT, FhAlEHs I EEEICR 5,

£ MERFiE~ D R (CH T DEEE ROUAEER TS

OZ% =% R2. 8@ 1E=". Arpamas Vachiraarunwong?. Pharapirom Aroonrat!), Guiyu Qiu", $5K E#& .
A ahg

VKBS R R BRI 5 T,

DRBLAVREE R RAIeR ERMREI BB A 2 SHl

Ta] e FEFWNIC e OB & IS L CHEB L ORPAREZET LI ENLLAENTVED, ZOFHIPNAKE
ORI OWTIZHO 2 E o TV, RIFETIL, FfifgE e MRIANEER L e MEFE~ 7 2 2 v TRk e
FORNEIRE 2 OFE IO W TR 21T - 720

[Jrg: B OS5 R] & MUEIFE~ 7 A ROy, BRI~y 220k LT, ZRENEEALERE, 3 HE5% © 3% sodium arsenite (iAs™) %
BT, 4RMBOKES 21T 5720 & MU~ 7 2 R OB AR < w7 2RI BT 5 e FHY OHLEZ BT 5 72
O, RERSE 4BKFICERIR % E i L. HPLC/ICP-MS % i\ 72 & #ACHY O 2 BWIRNT % 47 > 720 Z DFEH, dimethylarsinic
acid (DMAV) X & MEFFlE~ 7 A R A< 20 FRIZBWTH, RIZVIRFeERBFWTH - 720 — .
monomethylarsonus acid (MMAY) 23t MESFIE~ 7 X T26.4%. WAR< 7 X T47% DEEGTHIAEL, BHAR <7 212K
LTt MEFlE~ Y A CHEBNICEZ W LB LN R o7z TOREITE M%7 2 XD 5. MMAY 25 DMAY O X
FIUALREFEDSME N & v ) i & —F LT Do BB NP IS 30 2 55 BEALKR 2 BOMAAT B X OSHI N34 5 e AT O i 5.
v MEFliE~ 7 A RO AR~ 20T BV T A 5 IC X 2 5B L2 A LN h o7 —F, & MEFliE~
7 AR OB A< 7 2 ORFHRIC 35 1F 2 MRE B AR T I BUBMT ORE R, AT 512X W RBDEH LBz Fo7a 7 7 4
VY TRHLNIELLZEVPHLNI R 572,

[#5am] & MERFiE~ 7 21kt FOEENICBIT 2 e R E B L72ETVTH S LI RB SNz,

=R
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Chemopreventive effects of angiotensin-IlI receptor blocker on rat non-alcoholic
steatohepatitis and fibrosis

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

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

[Background] Nonalcoholic steatohepatitis (NASH) is a liver disease with metabolic syndromes, leading to cirrhosis and hepatocellular
carcinoma. Angiotensin II type 1 receptor (AT1R) is expressed in hepatic stellate cells (HSCs) and is involved in collagen production. In
the present study, we investigated the chemopreventive effect of AT1R blocker (ARB) on the development of NASH and fibrosis in the
rat NASH model.

[Methods] Seven-week-old male connexin 32 dominant negative transgenic (Tg) rats received a high-fat diet (HFD) or HFD with ARB
(candesartan, 1 or 2 mg/kg/day) in drinking water, and intraperitoneal administration of dimethylnitrosamine was started at week 5.
After 16 weeks, rats were sacrificed for evaluating histology and NASH-related inflammatory cytokines and cell signaling.

[Results] The relative liver and visceral fat weights were significantly lower in the ARB groups as compared with the HFD group.
In histological analysis, the ARB significantly decreased fat deposition, lobular inflammation, hepatocyte ballooning, and fibrosis in
the liver. a-SMA immunohistochemistry indicated that activated HSCs were fewer in the ARB groups than in the control group. As
corresponding to the histological changes, mRNA expression of inflammatory cytokines (Timpl, [IB1, 1118, Tgfp1, Collal) and protein
expression of collagen I and a-SMA were reduced by ARB treatment.

[Conclusion] ARB may prevent NASH progression via suppression of HSC function in the Tg rat NASH model.

2-Hydroxylpropyl-B-cyclodextrin-induced hepatic toxicity in ICR mice

OTiansheng Zhou", Jiamin Ni"), Yuanyuan Duan?, Fei Zhou"), Xixing Zhao"

YWuXi AppTec (Suzhou) Co., Ltd., ?WuXi AppTec (Chengdu) Co., Ltd.

[Background] Cyclodextrins are useful formulation vehicles, which increase the solubility and stability of drugs. HP-B-CD used as the
control article was noted to induce hepatic toxicity in the ICR mice.

[Material & Method] 20% (w/v) HP-B-CD was orally administered once daily to mice for 14 days. Parameters from in-life, clinical and
anatomic pathology were evaluated in this study.

[Results] There were no HP-B-CD-related changes in the clinical signs, body weights, hematology, and organ weights. HP-3-CD-related
changes in serum chemistry included increased alanine aminotransferase (ALT) and aspartate aminotransferase (AST), the mean values
of ALT and AST were 11-fold and 5-fold increased than those in the internal historical reference. A macroscopic finding of multifocal
pale discolorations in the liver correlated microscopically with hepatocellular necrosis. Hepatocellular necrosis was characterized by
randomly distributed coagulative necrosis of the hepatocytes in all the hepatic lobules and mixed cell infiltration.

[Discussion] HP-B-CD has been reported to induce gastrointestinal tract and renal in rats and dogs. Here, we reported clinical and
anatomic pathology changes in the liver in ICR mice. Interestingly, oral administration of the same dosage of HP-B-CD did not induce
hepatic toxicity in the rats, dogs, and NHP in subacute studies in our facility. The pathogenesis of the hepatic toxicity of HP-B-CD in the
ICR mice is unknown and further investigation is warranted.
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gpt delta v AL BIBINE 4 ER(C KD 2-isopropyl-N-2,3-trimethyl buthylamide
(ITB) ¥
Oy ZEJER, A ETY A F|R' K BEY. &8 IV N BE2 g8 B2 NI XEFD

U E SRS S AT RERER, Y Y R EAE AR BMAE AR, YRR TR BB AT E

[# 5] 2-Isopropyl-N-2,3-trimethyl buthylamide (ITB) I MEHGHE 7 3 FICHH SN A BEFRC. KETIE 7 )V I — VEREHR 3
THICHH EN TS, JECFATIZ2016FICEHMI S, T v NEEO#HEEE 22y b7 v AL OBEERED S, in vivolZ
B B mEE R BT 28T — & SR LR S e, AWFZETIEL ITBOY A7 EHlICE T 57— & OHUR
#HME L. gprdeltaT v b & HW 7GRN X 2 1TB O FHili % i L 72,

(V58] et 6 B#E D F344 5 gpt delta T » MIZITB % 0. 5. 50 X1d 500 mg/kg O T 13 B MERHEIROH S L, — et aim
G L 720 I BRI B W TR O TR B IR R PR A  ZBAE A A H /e 2 & h b, ZERIGEEEHli O 3t 4 % T
g 2 O & U720 FEDSAMERHM & L CIHFRIASATNE < — & — T 5 GST-P My Lkl 3 o (o i kAL 2 et 2 F2 0 L 726
CRb] — MG <1, B ERICB W TR G WHNITMEEIRAS A S, 1FIORE 2§D 72, M4 LF A D555,
BB S CLOMAE, PR S TG OMME, Ca L OCALT OE . BJHEHETIE TP, Alb. BUN, P. AST. ALP
Oy -GTDE A, T-Cho K U T-Bil DIRAEAFRD 6 N 7zo FREMRMME TIX, R0 Zait 2 h i HE D 58D 72,
R BED S RO A S N7 BRI LIZ 3D S N b2 o 720 FEWAMEFHIECTld. fTiE O GST-P BN
NaF OB B O MANIZALIE A SN2 72,

[#&] 1ITBIX T v FH?&U“HJEE BB EETLIE, HRPAMEIE VI EAURIB I N, MH CLOEMEZ: & TN
RO ERE2 S0 5, RRERICB W TNOAELIZKE & o7z BIfE, BREWFMZEBLTHY ., %
h%@%%towféﬁ%?é%mf%éo

Drug induced abnormal cystic lesions of Ito-cell-like cells in Sprague-Dawley rats

OHui Guo, Mu Du, Weijuan Zhang, Rui Zhang, Yasuhiko Hirouchi

JOINN Laboratories (Suzhou) Co., Ltd.

[Background and Objective] Drug induced cystic lesion of Ito cells were observed in test article group.

[Materials and Methods] 6-9 weeks SD rat were administrated a new hypoglycemic compound 104 weeks by gavage. The liver fixed
in 10% neutral buffered formalin for HE staining, PAS staining, immunohistochemistry was performed with Vimentin, smooth muscle
actin.

[Results] Gross findings were pale tan to white nodules, multifocally distributed in the hepatic parenchyma. Histologically,
hepatocellular adenoma or carcinoma were clearly differentiated from the surrounding nonneoplastic parenchyma, show evidence of
expansive growth, irregular lobular arrangement, and accompanied by multiple abnormal cystic lesions. Abnormal cystic lesions were
existed independently, surrounded tumor nodules, or embedded in tumor parenchyma, range in size from small to very large, filled
with homogeneous eosinophilic material (PAS-positive). The stromal matrix of the cystic lesions stained light red with Picrosirius
red staining, suggesting collagenous fibers. Immunohistochemically, cystic lesions were positive for vimentin, SMA and temporarily
unknow to the PCNA and tenascin-C immunoreactivity.

[Conclusion] These abnormal cystic lesions currently diagnosed as a nonneoplastic of the Ito-cell-like cells, however, they were quite
different from the spongiosis hepatis. The incidence of cystic lesions can be increased by new hypoglycemic compound treatment,
potential as a preneoplastic lesion.
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E MRV E DB L DIERGAHNGEI D E ST+ X 5O RO SEERSEENKLIFT
R EDIREY
Oftff #E 2 B B8R B Bh 2680 %

KRBRAR BREEHBL

T - HI] & ML A 5= X (PXB~Y 7 ) 1. WD 70% L EAse M CE#t S, b b & RN #RESR

ERBT 5, ¢ MFRIZIEY Y AHRERERVE VAMEHTE LW, PXB~Y Y RIREIITA £3 5, F4 134380
AREFELZIZBWT, PXBY Y AU LR (CCI) 2T U VT IV T — )V (AA) 12 & B IFEHERZ MRV & 2 Lz, A
gecid. Z ONHMEEZEOK TIPS EbD 2 LA 2 2 CTy & M ERIVE ¥ (WGH) WL 2 X % BRI FFH] 23
RS AT B % T
[FHEL - J51:] PXBH#E~ 7 212 hGH (0.25 mg/kg/day) & 5 W 3R 2 R X8, 14 H#£12CCl14 (075, 1.25, 2 mL/kg). AA (35,
50\ 75 mg/kg) B b\ T A B A HBEIENSE S L, $65- 24 e B2 I HFIR &2 8R4 L 72
[#55F] hGHALEIZ X > TRIEEIR DL O 551 2 JHIASED S 7z, CCUHES-E 7V Tld. hGHAULE O A M2 59, 1
HAST. ALT D ESA AL, MFIIIZ B W ONEERGEAEEM L 72, CCl4#% 512 & ) yH2A X (DNA ZARGHYIHr~
—h—) Btke MBI L, E oM & FEEEMEICHR OB bz, AARS-ETIVCIIITEEREO LA
b HINIEAE b D b o 72,
Ui - £2%] cCafe51c X 2 e MIFHIIC T 2 B PEATR0 S, y H2A X B PEIT AN Eo R s 2 ) 45 2 &
AR ENTze SR OEBR CTRIRIIIFIENI AL FHERZEANOREZRO ST, \GHLENAR TG TH 722 L8
—HELTEZONL, B T %IRUIFIHIAE 5 b h\GHIX G425 LT b PXB~ 7 A DRk R R
TOEFIZOWTIE, RHEEEEZ EICEH LT 2D Tw 5,

hL-FABP tg ¥ R 7Z2FHU\fc L-FABP O NAFLD/NASH /XA A~ —H1—& UCTOERMICHE
ERRLEE
OMEE FAML) A B2, B &9 b ZF) 8% RFOEL BT BL KO Z88 "R

VHRURSER R ISR RHEI TR AR e S
VY Iy rR—NVT S v 7 ARREHE LFABPHERR, Y RUBK BB RO ISR AR 0
DRGSR ISHEMR AR R EREEERL Y WP RHEER AR — v IR AR — Y R

TRt 7 v a3 — VRIS R (NAFLD) OFE - ERICE 2 BF IRV S TR < BEBENRBREDHL S
Twiw, LIBiEME G5 ~ 7327 (L-FABP) I ZBEICNASHONA <=0 =2 L TCZORFAUPHE SN TV LD, 20
HRIEERZD R,

[H ] R FHFIEDO NASHASRZ OB ET N TH LI Y REZATFH = VKT I/ H(CDAA) L THTR SN FRRZEIC
9 5 Il L-FABP D NASH DN A < —% — & L COFetk % #at L7z,

[Brpk & J78:] 16 GO HEYEDL-FABP tg~ 7 212, CDAA % 237\ L S2EMRE L7z MBEIRZICME L. ITiEow
PIALRR A BIES, MR LA, 5 EBURAT. ELISAIC X % hL-FABPIEE O E 21T 572, wldE L CHEEEZ 2
WU S2 MG 2 7B R R LTz

G ] s 2 Blgt e, 2 B IAGAT IS B W TP L2583 12 B & M7z DS IZ R0 e 22 o 7o 52 E I
Tid BIRIIE. MR, BRI, A BB R IR AE AR & 7225, PRI IR > T i o 72,
F 72, A hL-FABP #2FE (o0 HEAE & LR L €. CDAA2 M\ L S2 BRI CHEICE < X ) HEE W E 2 R 3 RIC
PV TEWEINC S - 720 MEACERA O RE, M hL-FABP R X, M ALT iHME & IEOMBE %2 /R L7,

il 1 hL-FABP 1 & IR O #ATIEIC B W CIEOMBA R E /22 L2 5, hL-FABP IZNAFLD/NASH D /3 £ % <
— =L LTCHOHHATH S EDPEBRIITIRENT,
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FEEDOIMEZIY—HE UL TDLRG-1

ORI BE" Bls BtV 2A FF2 B4H EBY

VAR R RERE BRI, Y AR BRI R

PEE DA DS, FETHFITMMEICH % BEEDSAITHET L7ZRBTRASINDG 2 LHL W 7z0, SEAFFRIZ10%D.
TEodA LB LIEFIHRNFEEITH L, BEDPAOTHZRIE, IRZH~— 7 —ORBPLETDH B, BED
ADBWE, HHIEVD) Ty FNAL Ty =2 EG0LBH~— 7 —DWIENEZ {fTbhTwbh, HAIIIEEMRAS T~
AVz=v 7Ty VeV Ty NEEBPAETVEMHIL L. Ty DOREBICIEETIRAS # B S5 & MM T
FUML-MEOBE ZBENAZEAESEL I ENTRTD L, RUFEICBVWTIX., 7 v MEEDPAET IV E v TR
WADHBW~ — 1 —DE%IT > 720 Leucine-rich a2-glycoprotein-1 (LRG-1)1x. IEFFEIZHEL LIFFE2A TEREIFEIH L T
720 SO MEHOLRG-1IREAMET S & BEVPAZRAELZT v P TIIHRBICAREREICEETH - 722 255,
LRG-1 1 ZEDSADIMEZWI v — 7 —L LTHHTH 5. F72. LRG-1 DFEFUIEEDSA LEMTA SN S 2 & 23k
BIZEVHONE R 572, L2 L. LRG-1D#EIETFIIIE. Ty MEXFAL VBN L72T v MENAMEHK Tl T
Molze TNHORERIL. EEMAREDFEEDAIZBIT S LRG-1 OFHITEEEZ RIFLTWAI 2 RKELTWD, L
7235 T LRG-1IZHED S OEEZ T WEESATEREH LPSERT 5 2 E 2 b5,

1 BEIERREMI DIE SR ICEI T D R RIE R AR

OBO &R, i &E2Z2 EL 879 ik BXO 27 B3 &R HES =858 =R

VR SER RN B AEREIIEN AR e i
DRHRAFERERE AR AR AR, Y ORI R AR
YHAZ LT () mLAEES. YHAZ LT () EBHHEET

] 1BORERR X, B BB ORIEIC X > TA Y 2 VEARIMETT5 2 L TRIET 5. fAROBEIEIZIZ CDS Bk
Mz dul & L7 B CSRERRE OB 52 5T 5 25, FEMIZRTEE 2 7 = X A ERBIATH 5, NOD ¥ 7 A3 HRTIE
RO I RBERFETFT NV EENTEY, b MIABERBEFMULABBEREZAELLZEPMOENTWS, AifETIENOD <
T ADPERRIZOWT, V) YSEROBEICEH U CORBIER % T L 72,

(PR O] 6 JaGHE (10 PT) . 12 kR (10PT) . 24 B85 (12 08) ICHENOD = 7 A 2 i L. BEIRIC D W TR 2912
TENT U 7o SRBIHR BRI L 722008 % O UL AL 2R % 47 o 720 SRR E L CRBEROMICR < ™7 2 2 H vz,

GG - £ 28] MBEAE I 12 B EEHELC 150, 24 B EEHEIZ 2 B4, AHERICH LIS 222 mili 2 /R L72A% 2 oMo i ¢k
oM R h o 7. HWEMMAENT TIE, 6B TIZ I BRI, 128K T3 I B~ I, 248G T
S SICHEE~TEORERY 2T 2 MEIHE SN, MY Tl CD4 BB AN B2 D fI ] 2 & I
BB ICBIE S, JRREDMEAT I E o T DM AN L 720 CD8 Bl 2 vy L CD19 Bk sifa i3 B < iz 2K 4
BicoABlEE s BEROEREITEVIRENOMBBED M L7z, BEEBRWEBIIRIEICHER L7225, €0 RE
CD8 B AN AY CD4 B Al i o B B <o ik B PR IS BREE S 7= D2k L. CD19 B Al i 1d D4 B i & OF CDS B Pl
DIV SN B EMICH 5720 LX) NOD~ 7 2 TR S O ThllltoRME, Fiulkid TeHloB E. Bl
B2 & 2 HOPUREAIZ X - Tl pRIBR OB - HRICEZ DD LEZ b,
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N OAICBIFBDIFAS A AIEEEDWES

O TE. =1 \L. Mik fHE =B e FEk @ /0l BOEE B =— 0 &
HE Bk, RE FA|

(M) TR BIERF S

[T5- HOIF AR 54 AKEDE, GERD in vitro RBSR TIIMIHAYHE L WK ZL DI A B 2 L AT E 4 H i
FThHb, AIINETIZT v POFATA A% V7 HFEMFHNEOHE L Z#EDTE . ZOFHEE <7 AIT#AT
52 LT, BETHREHUR X X THYONA T A4 AKELR EINA T4 AREEOHRBRICB T 284 RIG A A S
Nb, L, T AZHCEEE A4 ZAPLEPEMICHE T, 2 L 2RBLTHE Y. ZHIEFEOMERDE W
BT LELEZONDL, ZITAIRTIRZOBIELFED -0, BEMBICHEH LTy AR 5 4 AREEEO SN
EATo 72

(K18 - 5] =~ 2 OBl 5 Krumdieck slicer # I L TH AT A A2 L, UTO400Mg#7-720 (1) 254
AE DM (2) BEBMEIRKORK 1T TH D BFREMRAEOFH, 3) AT A4 AW DERLELRLT LT 520
W7 HB—=A7 VT LT, @) ERD 127 2 VS5 REEDILV 6T 2 VT L— bAOEH, WINd 95% 02/5% COs
3TCOEMET CTRABMRGE L. 2RI CHRBRZAINNT L 72o

[FR] (D EWAT A ZATEHLERD, HWAT A ATIIEERIEIE L 72 (2) BUKMETH 2 BFKERAAR D I % 5%
WCHEFR S ZEDHEL ., BRI E L o720 B) FNICE DK FIF SN2 & THRIEE < ORI ER L2285 7
WIZHE L TW AL L2 (4) 672 VT L— b2 HWTHRE LA T A A TIIBBEO#PE 25/ L7z,

[Wiam] B L BT 2RO EREZ A LBBEMRZE0LZ LT, T AFATA ADEFRIEATHIEIRERN
7oo YGE L7-Fih 2 7B E OB D W T g TS 3 %,

Mg {bikFREEIR S~ D AR ICH(F 2 RNAscope Z AL\ E heat shock protein & FHIR
DR INER D R

O I 8K IR 848 HET. PR /NBa. IW SN mA L. &\l 2K

Axcelead Drug Discovery Partners #R3\ 23+l

PG LR 3% 2 HIE 45 L 72 BALB/c X 7 2D 5 6 REMI B L OV 1 HIRIZIFIR Z SRINL THERL 7285 7 10 Y7 ay 7 2 v,
HE. heat shock protein (HSP) \ZX§9 % in situ hybridization (ISH, RNAscope: ACD#t). B X UF % ¥ /37 12%h3 % ozl ik
{b2pgets (IHC) FEA 2 5, PLRLRE 21953 L 720 HE TI34% 5 6 R SIS/ E ORI B 22 iaqt, 1 H I/ 3
VPR R R B S O S i MBI B A S 720 $525- 6 RERITR O ISH Tl /NEEHLLER T Hspala [ U HspaS O FE B i
A HNTzo HSPEIZFIZEIE A LN D & ) B OF G 6 Rl I BB S -2 L2 5, Milals SR o R
BET B85 XA —5 —ThLHWREMIHELRE S N7z, FRICHIEA b LA KIS TH % HSP# R F8 B 5RO 1] HALIC ISH A
HHTH DI LR ENT, THC TIPS 6 R O/NEFLETHSPT0 (HspalalZxfis) O ¥ 7 F Vs ATEILE S iz
—7JiT. GPR78 (Hspa5IZafits) O 7 F VHEHRIZA SN 0o T2e $85-1 A O ISH TR 28 fn 3B EHE A S h i
o 72A5, THC TIE/MNEEBIRETIC HSP70 K. IS GPR7S O ¥ 7 F VIR AL Sz 2D X 9 % ISH & THC DR RO — A
A 1d. post-transcriptional level TOHIHIZ ENFEKTHEL S LR ENL, TO-OMIA NV ARISD X 9 TG 754
PR OLHME 2 HA1CE, ISHEEBT RE EEZ 5Nz, 72, RNAscopeld/$T 7 4 70y 7 CTISH % FEtin]
BETH V. routine TYER S 2 B RBOIFHEEARICB VT OISR TH 2 2 LAVRIE S N7z,
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Thioacetamide 12 5(C &5 Y ) UIFIEDMRREE K it

OsfE =V N\F Z=RFRE X2 &' 1BY

V7255 ABSE (bR BAFSWIZE, 2 7 AT 7 A8 (k) AT 7L L —¥—

[FHR] e &2 WIFEERECIE. IFEEEIC3 2 00 & L CHIIE RS 2SBO 5 b, MO KL E L CatkiRissT
L P o IS B W OB E T S D IR MTEMIEBGE S S L CTw 5 25, H V& OO BiE T oMREITZ L v,
4+[A] Thioacetamide (TAA) #X5-H IV DI B W TR0 S N -HIEE RIS IC O W THRE T 5,

[#L & 7l MED H = 27 £ VI TAA 10-120 mg/kg Z 30085k 1 - W1 21320, 8 F /21216 M. k2 21|, 10F
72320 B TG L7ze MALE BV 2 SO I ERHREZ AV~ VEE L, HERBERZER L2, 72, 4 75
F > (CK) 19, a-fetoprotein (AFP). albumin 3 X U'Ki67 D5 th 2 Fhti L 72,

[l SR AL )L 0 BFI T 13 /NEE N IS CR19 Btk 0 /NI A BBl gs S o 5B 1 CLa/NEE ORI EAE & i 7
JFHIBBIE R ASA S N7z F oy ANENIZIZ DR OFREMMILE 24 3 2/ DML OEIRD 2 VIZGUIRB M BIg S h 7z,
/NHIEE CKI9 B, AFP B X O Albumin % 7R L. Ki67 Bt asi /L S 7z, BEFEE B O i 0 — 3R AT CK 19 Bt
L. NIRRT T 215 0 30 N7z Bk TlE, AFEFROPEITHHIRLEEZE & 5B O BRI R 254 & vz, 3R
1 & AR/ NI O B % 38 7228, BIHOMEIIRE CTH - 720 —J7. OB EE IS 2 72,

(i) VF o BB B0 2 SRPZ AR S gl & [ARIS, TAA$R G2 X ) OV EFIB IR SUS 2S5 S b 2 L AVR Sz,
JEMNE D BEFEAIIH] S TV BEIFHIRE OS2 L D s F LI, AN 7EB LU0 L 2 & ozl i
KT B EIIRBEINT,

S v MTHRRIEXRE DD DHEEME LI S A5 U 2 T DERMEDREY

O 315, Alll BR. AR FRF. 5N L

I—H4 (B

[Ir& e ) FEMREERBETIE. KBEOREEADOBBZLEL T 5, EABBRICENMNEZEYT 5720, BEEMbT
%720k % 2 ALOWFERIZED T DN T b, SO AIBIS TIRBEMEZ N2 LT, FIROFERS 7L — R L
DT XNVAFT DBUERTEDH ) =8 OFHPERTH S0 FWAHTIEAR - BEFICKE a2 M3 hh 5. wE
WRICBWTIZESIZ, ZUTTEDMET /57— a YHBEICR b, TRICK > TIBERBPARRABTTY /) 57—
YL, RO S EORENLELR EL L OREDPIHEAT b0 RETIE, 7/ 77— a vy I XA MPRELH
fize L¥RABAT S LT WAHLEOABLTRIET 5 Y — VORMOW N2 BETd 5,

(FrELE J53E] 5 v b ORI R & Tt S o i & Uy ALaW. 5% % % sirehzhc, 5 THiilod
LR, G THROLZWIEE, 3y va—ulE, @337 - OHERBYFZHE L. 2hH6% 54 HAT2TAF
¥~ L. #7361 D Whole Slide Image (WSI) 7 — % #HUf% L 720 7 — %t v ME, WSI% 138256 ¥ 27 LDy FHfRIZ
FELUTER L7z T—% 1ty PO A i, 1B 72 0 SFE55 7,000/ TH o FITICIZERNZ LYED1DOTH L7
GAZ) 7 ERG, FEREROT VT ZLEH G, 75 A5 BUIBESENTHRE 2TV, WEFT RO A L EE) L,
RBTREZ: 7 5 A% OB Z HIE L7z FHCIE, 7Sy oY 2 M2 X B3 oM, FHBRKOREOHFET Y 5 A5 D
AN ZED D B % GIE L 720

GERIEw]I 7 A b7 =5y 2O WSIOBE I ROAHICE > Tr I A5 ) ¥ ZFORFRIES IS Z L 2R L7,
%2525 ORHFTREDOHED LIZRBEZ EIZonTREETTH Y, HERICTHEZTFEL TV,
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AlEREETIC K DTSR OEE(E L MBALT, AST & DEBIET

Ol FF HZE R A = BHh =68 LUF L= RN 7

RIRASERSE: BREERFLE SR

(75 5] I - X 2 b @ B 35 O BN BARR 220 7 250 BB L e 32 L E 2 S b, AR, AlZ V7l
IBHTIC X DRSO ERALZEHICHMEICTEL L) X holze T2 Ty AEPLHREZTIZREZTF 4T
£ F7 3 F(TAA) B X OTEEALREE (CCL) AEIFBEEF L2 W T, £HEOEEME L MEALT B L ONASTfli & OHIE
ZET L7z.

(BB & J535] 6D MEF344 5 v M2, TAA 100 mg/kg (ip.) b L < 1ZCCly 0.75 mg/kg (p.o.) & H.AIP G- L 24 R % 12 IR
T OV % $76F L. HALO ATEHRIAEHT 35 & OVl o ALT. AST #ll5€ % 5t L 72

] TAA BV i, TR /NG PEEZE AR S, HiLE ALT B & IV AST il & iR B AR O A =R M50 5
N7z (>0.7, p<0.01)c CCLETNTIX, IR, £, =Rt RHEME). NNEERDiIMG. SEEMRZEE 2%
IREDVNERLEICRD SNz ZOSHOREDAH TIXIMLTEALT B X OTAST & OMBIIZFRD 5t h - 72 (<0, p>
0.05) %%, BBt & LA IC BV CTHARD L < IZAHE TG ALT B X OYAST & OB 57z (B8 5 0.7, p<0.01),
(G5 ] BARIEAT 2> & B O TR BALIR =W ZALDNRAE T 2 0W 2 (CCL) ICHART, H— R AHER A L) S 7 B IHE
(TAA) D F AR R OB RS RIFCH 2 2 &, MPBIEEF IINEE OB AW ELICH R T 5 2 L AVRE N7,
HALO AIZ X 2 W RN 13, % RoRBE 2 E8IbT 5 2 & T, M4 OEBIGHIHE R ZOMELICEHTH L L EZ 2 5Nz,

BRI < BB7ZER C o-toluidine DERAREMIIC K DEERLREE_ ERANDRE

Ok BAM 3 YW BE EE#% 7273 85 2’

URBRAN KRR EWZER 0 FRB, 2 RBRANCRF RSB EEMER B3 2 7 iHili%

[HE] FFERT I 10 & 2 MEEMBEMRE 3SR MEO —2TH Y. I T o-toluidine (OTD) HEDOFHHFKT I ¥ %L
DO WHEFHEL SBEREIFAELTBY, SHBIBEPOFEET I VHIC X 2BESAREDEEDS D 5o Fo ITHIE
DALF T CER 2 RO HIRT I v 2 VT, ZOBMIRE EEA~OREE L O IRPHWICEH LigBEoMM %
Meid L72AE R IRAPICOTD RN ZE O ASAEAE L2 HFIET I Y I2B W, b b~ oMt B+ 5252 L %
MR L 720 £ 2Cy S HNERPIAHAE L 72 OTDCE#Y T3 5 2-amino-m-cresol (2AMC). 4-amino-m-cresol (4AMC) B X OF
o-acetotoluidine (AOTD) & T, bt EEe~DRE 2 W5 L 72,

(K& Fi:] 6 HEEF344 5 v MIZ2AMC. 4AMC 3B £ FAOTD % 0.6% CIRAHR 5 U7z P 545 4 38 H B R IR % $RELL
Wtk7 a< ~ 77 7Haa Wt (LC-MS/MS) I X VIR OFEFET I v BILUZ0RHMW %2 E Lz 4 BBHRICER -
e LB 2 BRI, FRBLAARMGT . Seie Rk b3 guta B X OS TUNEL Jett 2 17 - 720

[#5R] AOTD & 5-HF T LI AR BN Z 25 A IS L. KioT RO ER LA 2RO, —Ti. 2AMCB LD
AAMCT G BT S LI L, IR =B RSN h 5720 TUNELEHERIZOWTIZWTFNOBETH ERR SR
Motze £z AOTDHEGHEIIBWT, RPICKR DS ST HWHEIZOTD 725 72,

(K] 7 v MBS AICBV T, RO OTD A EE 2 & H % F723 2 LAVRE N7,
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FOS MUV VADT Y ~90 HERERSHIICHIT D DNA X F)ULHlEREEICER UIc B
FED AT DIRFR

OJvE &N EF ' .8l ME™. S8 REY. B &KX", Qian Tang'?. Xinyu Zou, 5H  #E8I"2,

N N =]
preadlib=-Rg)

VIR TRY BRESWEARTZE R, 2 RO TR PR b SRR H

(TR ROCHMW) BNEERTLIEHETHLAZ T FF T VA (OTA) 13, T v N CEIEBIRIE N (OSOM) O JRMHAE I
RICERE 2B L CTEIIELSE 2238 L. & bADREDFAY A7 BBREINTWAH, KIFZEI30TAIZ X 58505 A BT
DR Z B E LT, DNA X FIOULHIBEIRERE IS B L2285 R 2 i L 72,

[J73:] 5 v MICOTA F 7213 E KB % 558 L %2 WEH 828 AW 3-chloro-1,2-propanediol (3-MCPD). E K% % 5 % ifnik
PERF DS AME 1,2,3-trichloropropane (TCP) DAY A &% 90 H BRI 18 5- L. OSOMIZB1F % RNA-Seq & DNA X
FMALT U A BN % L AA DR 7 RN ENT D212, qRT-PCR & X FIVLIFRIYPCRIC X 2 MEGEMAT 2 47\, BITHRyE gy
I X B RBURNT 2175 720

[ 5] RNA-Seq DFEH, OTA THAGAMED 7 5 2 5 =L H A SN2 3-MCPD THBAR L@ ETEEL
I EZNHEHK Lz A TFMEEBBE T ORRORE, OTARRN M X FIVLIKEBBEET & LT Genl, KX F
WALFRSEBEIE T & L CAnxa3. Osm. Cdknla (p21CPVWefl) 28[F %8 S 11720 GEN1. ANXA3, p21CVWafl ¢ gie de o i A7 o
#. GENI1 & ANXA31EOTA DA TENE NG EAMBELEA. B L., p21CPYWe i3 OTA & TCP TR tEAaEasidm L.
3-MCPD TE®I§ 253 T3 %2> 72,

[#%%] RNA-SeqlZ & ) OTA TR SN EELBEET 27 T A5 —id. BEAWEIIGET 25 2 EAVRBRENT, A F AL
D HYFE NI FNT T L S 72 GENTIZ DNA ZARBHO M [ 2 S BI L L. ANXA3 & OSM IZHINaIg 56 > 7 F v &2 i PEAk
B ZEDMOENTBY, ZNENIDRA, WINT 52 LI X BHBANDEGHIRIE S Nz, p21CPWall ¢ Sl
TN ZENDOE 527" Sz, BLEX D, OTASRRM 7 GEN1 & ANXA3 2% S 7z,

Bt bIC DT DERD M LR EREIRO L UTRMIEDRE] & CD44 S DRESE

OMT =¥ 80 HL. /MR a8 &I BRI XEF

] 37 B S i BT e AR SE T N ERER

(75 5] BRI BV TR IR HAE L IR CHIZER MR o KB 2 IR 3 2 L SN b, HEZ OHRILHS
B bRz [ 3EEE I (pEMT) & LCTIRIBE N T WA, TOERIIWAMTIE R L THZOFHMLICB T A EEHIWSH TR
B, INFE TEA ISR EORMBEIIZCDMU DI T A2 L2 RILTEB Y., RIFZETIZpEMT O 4 U2 RME O
R O RE AR PR R ) 2 I S 2 Ly ¥ 512 CD44 & OB % Mat L 7z,

[ 6HEHEYESD Z » B I20, 100 % U°150 mg/kg®D 7 1@ 7Y/ — )b % 28 H I BRHIRE I 1# 5 L BB D\ T RIEHT 21T - 720
[REE] 100 &2 TN 150 mg/kg BB\ THVE OFBMEILDT20 S, BMEILIRZE ORI 1ZIER D 5 W IZ S L Tz, Sy
2 TR ZEAE IR 1 CD44 Bt % 7% L SRS O 53t~ — 1 — DR BURA L O 3R~ — 7 — D5 BIATED B,
BREE IR U 22 BRI PR F T /e R EMiRME 2 L —F—~ 4705847 2 a VIZKDEEML T3 A 27ua7T
L A #4757z Gene ontology fRNT Tl ILIR~ ZEMi IR 12 B W CTHIRIAVE BB 2 BIE T IO LA L. IRME
SIS B B T HEOFBAMET LTz, 27X A7 = A T Tld CD44 1 fibronectin # I — N3 % Fnl % & Lt LR
HWHART O LERTTH 5 2 & AR & N7zoin situ hybridization Tl Fnl mRNAZIETR 24 RANE O ML E TR S L7225,
GGt 12 B\ T fibronectin & 2 4L 5 O JRAIE O JEPHR 1238 Sz,

[(H %] 9k FHRME Cld b~ — 7 — ORBURN T R OHEER~ — H — O3B, FIKEADIAE I I L E 0 5
WERET LI ANRO SN2 ENLpEMT O ELTWS EEZ LNz, pEMT @4 U7ZRME X CD44 5838 % /- LTl
R B % i Ly B LIS 535 L £ 2 bz,
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Establishment of an immune complex-induced glomerulonephritis rat model and
associated detection methods

OJianjun Lyu", Shaogiu Zheng"), Ya Wang"), Yaqun Zhang", Zhuang Qian"), Xiaoqun Zhong", Zhenlong Yan",
Xiaojun Chen", Yihao Li", Ruinan Peng"), Hui Li", Jianya Ge"), Jing Hu", Minbo Hou?, Toko Ohira?

DInnoStar Bio-tech Nantong Co., Ltd., ?Shanghai Innostar Bio-tech Co., Ltd.

[Background and Objective] Immune complex-induced renal injury is frequently encountered in nonclinical safety evaluation of
biopharmaceuticals. The objective is to provide quick and accurate methods for detecting the injury by establishing a rat model and
associated detection methods.

[Materials and Methods] Sprague-Dawley rats were pre-immunized by cationic bovine serum albumin (C-BSA) for 2 weeks, followed
by 4 weeks of formal immunization to establish the model. Urinalysis, hematology and coagulation analysis, serum chemistry analysis,
histopathological examination, immunohistochemistry, and special staining were carried out to detect immune complex.

[Results] The rats of the model showed proteinuria after the administration of C-BSA. The weight of kidneys of the rats of the model
significantly increased. Histopathological examination of HE and PAS staining slides of the kidneys showed that there were increased
glomerular mesangial cells and thickening of glomerular basement membrane in kidneys of the rats. Immunohistochemistry study
showed that IgG and C3 complement were deposited in the glomerular capillaries of the kidneys.

[Conclusion] An immune complex-induced glomerulonephritis rat model and associated detection methods were successfully
established, which can be used to further study the pathogenesis of immune complex-induced renal injury of biopharmaceuticals and to
provide quick and accurate methods for detecting the injury for the biopharmaceuticals in the future.

BREFSMSFHEBREDOMMRY I RAET VOB

Oz =02 ol E AHF &N Bl 7B

PR R P

T H] 28RBS . 2ROBRSETEIC AT 28T Wit hkes ke BRI SN b, RiFgesE CiHE
59 % CSTBLIGI R~ 7 A (BO) ICEPE~ T AN I 2—% v M LTHR, IN5 2Pl LR HR, #lgabi~y
A (Cy) BT U720 4l Cy DFENAEHRE IO W CRIZFN, RS IRNT &2 i L 72,

(e HiE] CyBLUB6 A H WA SMERIC L ). BB EOBERENHEN 2ITo72. T2 EB1THEEX D 508K
I TOMRMEY 7 A ZRERFYICEHR L, BREZEEFNIHEN 75 L L HI12 KBE14.0~18.0 H O ROBFIK O FEEIR
% PR L 720

B L UE2] cyoB#EEEI. FRaASTERETTH Y. RBPEUIMIEF RO SNT, CyDAEfFIE, Bo L
FIZRETH 570 CyDHMEIIBO LKL, 325 508 F TR Z Rkt L TV 7z, CyDFEFIL, Bo & H~S5H
WO EEE 22 0L 20 MR DI IZE DM ATEERE & 2o 720 WIRIICIZ. Cy DEIRIZ s BTt 2 & & 1o, il
BRI OMNER Z R0 72 SR CRERIEIC O /NI AA S, 20 BEDEETIE, BakICFRBOILK L B
AT L7ze MIRRSEMIC, R L HiGA 5 S E TIRBTE R IVE O D H A R OPEIRAS A S L, 8 Bl LA ClI i
BRI O B AV VR OPER U 72 E R ME I L R—~< Y EOIR L Ib o 7o BRUAOEFZREOEIZZLL .
50 1T D IEF IR 3R LTz IAEMOMNTIZ X 0. IR 16.0 ~ 17.0 F 0> B Bz BB R 0 3T A b M
THAETLZ ENDbh o7,

[iam] Cy~ 7 ADL MR EITH YR L TH 5o BEBRINOE MR ISR S, a2 S 211
RAICHEI L. v e & HICEERICTRIE DI A 2 E DS L o 72,




—\INZ

The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology — e CRA 2 —)

=Y 3/ SEMRNURIEKGED 2BEBERFET LYY ADBRICKREITREICDONT
— IR A R —
OF8 R EL £F B S5 FA M ESY BR KES AE 8. £88 mE

DIRGRESER AR ISR AR SR R, Y USRS SRR i AR
VRORRFRAERE BRSO REM R R AR, Y AR LT Rt AR E Y
YHAZ LT HRASA EBHEES

(¥ 5] T H TEADOWRILAEA, ZIUECHERIFEE RO BH DML T b, ZO720, HERWE 7 IV B
% 7R REIRAT I, BRI B RR O R B, MR O BISEMT I B B e R T L EZ SN b,

[B] 2BBERIFE TN A TH B KK-Ay Y7 AE Y a8/ F R 0N Sk 2 BT Uy BRI P B o 1 B )
% AL DB R AT L 72,

[ - 5] 60 HEM: C57BL/6I = ™7 A (IEH A HEBIW)) M UV KK-Ay < 7 A (B 2 BOBE RIS £ 75V ENY)) ICHEHE £ @ CE-2
bLIEm Y a b WA : Quick Fat : QF (WFR L HAZ L7 (BR) ) AT L. KWL 1%AHAKZ HHEK X872,
X512, KK-Ay R R BRI 2L QF UKD L IX 1% BEHAZ 52 - LR EL. Al 105 ks L, fEY
fixsEAME L, ARE, EEHERCEREZIE L. FENRKTEHRIC, SRR OEGEERE 21TV M0RAE O B
IR 720 $REUH B2 O CHLEZE LSRR A, B o0 99 BRSPS AT I O i A T-FE3RIRAT % FE Mt L 720

[ S ] TR BRSO AT DS . KK-Ay ¥ 7 A DRERIKRTIE, PEEDLSHEEO KRR, . AV F 7 A8E RO
HEALAS, JRANE Tl P> O EEOFARME. MBI, KRR, SSEEMRERE. ME oMM L EBl o i,
FEALIE. QFOADMED L IZEHKOADAMIC L ) BEMEm 2R L7z, FRIC. FERIBE T VB TR L ) 3
HEEAISH S N TH - 720

[ZL]REET VI TH 5 KK-Ay v 7 ADATQF#HAED L ITEHKEAMIC L ) ERENE/ L., EBICEMSMIC
X B BRI VE BB N OB 5 & T2 o 720

y -H2AX etz iaiR & ULICBRD A DRI AR

O£l HE. T =¥ /R a8 &I BRI XEF
] 37 B i A AR AR R B

WHE B Bl 2 RS ABERBORBEEI RO SN H T, HAIXINETICDNABEEY -7 —Td %
y-H2AX 2R & L7z, SRl X 57 v MEEFAWE O FIMBIMEZ I L 72o AFZETIR. EAPAWE OB
figgn & LTk ) BERLFBANOIGHZMET 25720, BROBERVAWEZ 7 v MIEMMREORS 3 28 ERE i
L. BB 5 y-H2AX T O G ARRA L2 AT 2 47 5 720
[J5#:)] 6o MEF344 5 v b IT, BRI AW E & L T 2nitrofluorene. chlorothalonil (CTN). aristolochic acid I
(AAI). ochratoxin A (OTA). hexachlorobenzene. 1-amino-2,4-dibromoanthraquinone. dimethylnitrosamine, N-ethyl-N-
hydroxyethylnitrosamine (EHEN), azoxymethane (AOM). lead(Il) acetate trihydrate > 10 fi3H % 28 H f. {RAF - f/k (EHEN B &
FAOM) & 7213 RHIFREIT (AAL S L TVOTA) $£5- L7ze B ZSRM L. BOE B X OREEAVI /e O RS EEGIBIC B 5
Y-H2AXTEBUZ DWW T, SRR e B2 & % 5E w2 J2 0 L 7o
(#5250 & R BRSAWERG B 5 RME LA 1,000 372 ) @ y-H2AX BRI EIE. CTNZBR S 9ORET, B
BB LOBEEIEO T RICB W T OB I L THRICHM L 720 SR E TITHE LAWE LT, BHED
AW ISTET 14D y -H2AX TR OB &2 78 L7z (& EE93.3% ) — 75 BIRZ RN & L WIS AWE B X OIEFRE»AY
BRI T RTHHBELH L LAV E & F o 72 (FFRE100%) o ML EORRD S ALFWED T v MBI 25854
PERPIBRIBREE & LT, y-MAXERGOFHAEIRR SN, 4%, BERMEZ S 51BN, y-H2AX gt
L BB AWEBILE O % HIE T TETH 5,
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The changes of testes in Sprague-Dawley rat and Beagle dog induced by estrogen
receptor inhibitor

Rongxia Li, Tian Tian, Jian Yin, Qi Liu, O Fang Zhou, Yanyan Han, Xiuying Yang

CTI Biotechnology (Suzhou) Co., Ltd.

[Introduction] The histopathological changes in testes induced by a Estrogen Receptor Inhibitor (ERI) were different in Sprague-Dawley
Rat (SD) rats and Beagle dogs in our studies.

[Materials and Methods] The ERI was administrated orally once a day to beagle dogs at 20, 60, 180 mg/kg/day, respectively; and to SD
rats at 40, 120, 360 mg/kg/day, respectively, for 4 weeks followed by a 4-week recovery period.

[Result] In the Beagle dogs, dose-dependent Leydig cells hypertrophy/hyperplasia of the testis were observed at the dose levels of 60
and 180 mg/kg/day at the end of dose phase. Leydig cells atrophy were found following 4-week recovery adversely, and furthermore,
which induced the seminiferous tubule degeneration. Decreased sperm in epididymis and decreased organ weight of testis and
epididymis were found only at the end of recovery. Differently in SD rats, dose-dependent spermatid retention in seminiferous tubule
were found at all dose groups characterized by step 19 elongating spermatids in partial IX and X stage tubules, which were also found
following 4-week recovery. There were no obvious changes in epididymis histopathology and organ weight of testes and epididymis.
[Conclusion] The remarkable differences of testicular findings in SD rat and Beagle dogs were induced by the ERI, how dose it effect on
human beings is unknown. So special attention should be paid for testicular toxicity in further nonclinical and clinical study.

YEERS v I/ Crl:CD(SD)ICH 1T BB R U MEDREEGSNE RS — 5

O &N 8l FX) Je SV IR AT BN S e - R OEV. AR B2
DR A 70—, Y bRaRatov o SRR BT 2L T

[ B )] 2B Tl s B A EUEICIE T 50 IR HERPIIRIIRE L E D ICE L WAL EZ BT 2 8BREDIDTH LI 0D,
WEYNZEH S % 72 ORIV DO IEF 23 E L R T LU END b TDD, RERTIIYET v b2 HWE HiG
DAFHER IO TR 2 Mk R 2 £ L D72,

[77:] Crl:CD(SD) % 7 v b, A4, 7. 14, 21, 28, 35042 HROMEHER 2 DCLL B2 V72, WV AL <) VR
Efe, NYMFTVY o T T UG BEAR R ER L BRI B L e

[l ] 4 H T A& S N2 B0 2 BB IR O Y TH o 720 FBHE 4 U TIIBME X1 Eo2 L M) MR THETS Sh.,
BOHRINITAEAINL AR b7z, 7HENC % % & EOFEEEMN AL A SN S L)% D, 14 BTSN TARM
MRa L v b ) MO BREIRIEAD A STz 21 HECTRME NEOTZR. 28 Hlin CHIERE T/, 35 H il TS i,
D HETH A LN, I D4 HEFCIEEICTEBIMNE, —KIE25 %20, 7THECZR 2 & 2N IR ZIRI LA A
N7z 14 HECEAG. 21 D CIIRIMIERINE oM. 28 H# T2 7 — 700, 35 HEsCTHMAENA SNz, BFE. b
WA DY TN =31l X 5K HTORMMBOAREOHNT 2 EDTEY ., ZOKEDLHbETHET 5,
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AZTAFILDFEARED 16l

OFE fiF. 8K thHel 28 FF =% & &L FEH Jw IRE siE &

PRASALI H AR At JeT

[FREAM] FEABSERAREZAE T L N ROV TRIES 5 2 EHBHMMON TS, FAERTE LT, WK ERPHRE
&) BES HBICINE & BAT. BRI L T B R 5 8 L CRPEN TGS 2 2 & TA L 5 75 IR R
PHENTH S, Al AR I EICERAIR, M2 A SN, = a—BR&ETTEREOIEE, 5 K& 085 b I &
BT =7 A FIVOFERFEN D W TR I L 72720 T %,

(BPEEE PRI HEB (0 = 2 4 $v, e, 187%, HEIE) (3 A REN &\ IRBIEAL 2SS 0\ fef T #EBAR 20 H B AL
FHIMA R ORI Z FEhi L7z BRILL 72 78 R OTERNE T IS o T10% RS AV <) Y CRE L. HES ., 5%
et OSSRl b r et 2 FE 0 L 72

[RER] HCix, FEARRAA I ISR 20 ~ 30 mm QKA BTEFEME T BRI E B3 2R A SNz, JEIE
RNIZB S AT, WIRMIZIIMERRTE Bl o oo 72, FEIEEMN. WALE &AL HRE 1 5 OB e ZE R
WIXEAERT 5 ~ 35 mm DFEBAD B A S N7z WBEMBREIRA T, BRI e S8R S AR, BEGHGHE
ko7arzray b7y =Gtk ) S REME L D %25 FENBEHIRCH o 720 RO AT AL & O
WEEEBLI I S A S, — AR ERIC X D Nk ) SN AFIEM 527 ML A IR TR RFIX 2 - 72,
[#55m] AIEBNE S & ABIIRR P 2 R 228 5 T3 BRI AT T 5 B VN BE 2T & PO 3l Ly T LA 0 s IS B i 1 2
WA B, & FTHLNDFEMNEE L ZHL 7.

Deep learning-based image analysis model for classification and quantification of
testicular lesions in rats

OB% X&E £H #KRE{EN. H =Y. Rohit Garg?. Pranab Samanta?. Tijo Thomas?. IFH &z

UV HARZZE ZERMR A PEIRREE IR AT MR Y —F kv v — A VEBESEIT. DAIRA Matrix Private Limited

Wil ] RE S % W72 R E AT E TV 2 VT, Iy MR IS O W TSSO TR A 7 — DI 7 v — T4
FLAZ(AT—=T1~6. 78 9~11. 2~14HDLVIFAT—VH5HEARE) . FEHORBMMRAWIRZ 2 89, %
KT WA T — Y ORME BT 2 FEB oM 2R A, 155 N7/ RITO VO EE 2 37+ L 72,

(B & i3] 8 IREDMENESD T v b ORI 1T 2 WA AY 20 FE LHLR 2= 9 T R CRSANAS D 2358 1L % . KRS Sk s
v ) e zea b, EEEM, BERREEZL L) OWSIHIZOWT L —=r 7y P ROF A by MIHFTT IV
TY RLDFEE P OMEEZIT 5720 S5, 74— KNy 7 SNHROMR L OHERZRVEL, 7VITY XL 0K
JE AR ST,

G R ATV T 28I X B EMEORTIEA T — YO0 LT Lt RO EIIRIFTH Y. /Xy Ba IR MERN
ZWT L 72 BRALRR A IS T & BEAAHBE L T 7,

[F5am] REHEIEITE T VI, T v MEME O TE A 7 — ¥ O 458 K O BT ROt L TB 0, MmN
PHBELTOLBHEICOWT, BT HERAT— V%58 L ECREIMMLERE ST L2IENTE D, FiRICE-
THRIBEICEZZED SN L OO, HHRBADOEIEH 7 ) MAFEHHOKE L 2 5h, BlEDORATFT— V5
BR ORI oML RRE X, 8y 1 P R b ORIHEREEAG 350 2 Wil ARE & U<, EIIEGLP o R R
WCBIBEEEA ) —= v 72 HNE LERHICBW T, EWICAHATH L EEZ DN, S5 MOEEHIZOWT
LIEEFE 2 O E T VOB EED TV TETH S,
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SOREAHIBERC & DS v MARRBEROREEES LT ORBRMSORUEEE
LS HORRAT & M7t LE B

OB s D 2l B MF =FEOHI PEEY IGR B2 BHE 52, 8L B1R2 QI AEZF

D ]

NP S R R AT BRI B NGRR R IEESE T SR

[T 5] el % v 72 )OE B G- 3R BRI B 2 IR A OV £ v Ef 2. FIRBREGEIH D EoMBICERTH %
A RIMFFO LI L B EHHPKRECEDOREND 5, A ITRE, TRV A F 25— LR EH (Propylthiouracil -
Methimazole) J Ol T DAL TUAHE % 38 U T HURB A V€ > BB 15238 % T 133365 (Phenobarbital sodium salt - Nicardipine
hydrochloride) % 28 H 4% 5- L 725 v b T, WA - SIEHERL200ATIC & 5 R M AR OV & o fEflE & iR L.
LORIRMBIREE 201G 2 e 2R L7z ABIETIE, IR ERIZK 53 Y RPGAAEEN 263 2LFWHED. H
DT TR W R RRES L 720

(] oo MEHESD F v + (SPL #) 12, 1. 10, 100 ppm ? ammonium perchlorate (APC) & U 10, 100, 1,000 ppm O
potassium thiocyanate (PTC) % 28 H fIfk/k$5- L. % T3 - T4 - TSHllZ. #E H ., WHEMRRSEN - Rkt an
Wik % Fh L 720

(i ] M3 TSH OB B 2R3 INASAPC 100 ppmBHEOHETHA SNz T3 RO TAIHBCTHO 2R EFRD SN o7z, H
KR EROF B 2MAHYWEOEHEFEOHETA SNz, FURBRIENR LR NIE R O S8 £ EEAS APC 10 ppm FED HE S O
100 ppm FEOMEMETH NI L 720 IR Tld. HURIR T4 O g T ASAPC 10 ppm #ELLETHUR S,
PR HE 0> TSH B PR TR 5 Ak oD Wi 25 FH He B C AT A L 7

(4] HRIRORREP I, MR A VE EOF B AEZBHD RO SN EVHEL SIS, S E TOMGEHRER & Fbk
W& D BUBRIREE L % B RMEAVRIZB S NTz. 72, APCHRGRE TR E & [ O NI TSH B PR AR =8 O 28 8 13 1fiL
5 TSHHEMNZHERE L TR S, JUHURIED E ORI ICF R E £ 2 b7z,

A spontaneous benign pituicytoma in a Han-Wistar rat of 2-year carcinogenicity study

OMinbo Hou", Tiantian Cui®, Xiaogian Wu", Wenyu Li", Yingying Zhang", Yaqun Zhang?, Jianjun Lyu?,
Xijie Wang"), Toko Ohira®

DShanghai Innostar Bio-tech Co., Ltd., 2InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] Pituicytoma is extremely rare in the rat and mouse, and only one benign pituicytoma in the mouse and
one malignant pituicytoma in a Sprague-Dawley rat were reported. We report a spontaneous benign pituicytoma in a Han-Wistar rat of
2-year carcinogenicity study.

[Materials and Methods] A 110-week-old male Han-Wistar rat of the 2-year carcinogenicity study was euthanized at terminal necropsy.
The pituitary was removed and fixed in formalin, embedded, sectioned, and stained with HE. Immunohistochemistry for glial fibrillary
acidic protein (GFAP) and S-100 was also performed to assist the diagnosis.

[Results] No symptom during in-life phase and no gross lesions at necropsy were noted in the rat. Microscopically, nodular hyperplasia
could be seen in the pars nervosa of the pituitary, which was well demarcated and compressed the adjacent neurohypophysis and the
pars intermedia. The tumor cells resembled the glial cells, with abundant eosinophilic, vacuolated cytoplasm, and round or oval nuclei.
Microglial cells-like tumor cells were also present. Nuclear pseudo-chrysanthemum was present and the cellular pleomorphism was not
obvious. Immunohistochemical staining results showed that the tumor cells were positive for GFAP and S-100.

[Conclusion] Base on the histopathological features and immunohistochemical staining results, we diagnosed the tumor as benign
pituicytoma, which is also rare in Han-Wistar rat and the diagnostic features are very representative.
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Differential diagnosis of a tumor in tumorigenicity test of a neural precursor cell

OYaqun Zhang", Jianjun Lyu", Yanchuan Li?, Zhuang Qian"), Xiaoqun Zhong", Wenyuan Hu"), Jing Hu"),
Zhenlong Yan", Xiaojun Chen", Yihao Li", Ruinan Peng"), Ya Wang", Hui Li"), Minbo Hou®, Toko Ohira®

DInnoStar Bio-tech Nantong Co., Ltd., ?Hubei Topgene Xinsheng Biotechnology Co., Ltd., ¥Shanghai Innostar Bio-tech Co., Ltd.

[Background] A tumorigenicity test was carried out to test tumorigenicity of a human neural precursor cell. A tumor was found in an
animal of test article group and its source was determined by several methods.

[Materials and Methods] Thirty female BALB/c nude mice was randomly distributed into negative control group (saline), test article
group (neural precursor cells), and positive group (human laryngeal carcinoma epidermoid cells), 10 animals per group. A single
administration of controls and test article by subcutaneous injection in the animals and macroscopic and histopathological examination
for mass after 16 weeks.

[Results] One animal was necropsied moribund, macroscopic findings showed a tumor in the administration site and other 9 animals
survived to the scheduled necropsy of the test positive group showed massed, which all showed progressive growth. A solid mass at the
administration site of an animal of the test article group was observed at necropsy and its histopathological diagnosis was malignant
tumor of epithelial tissue. The immunohistochemistry staining for cytokeratin and epithelial membrane antigen (EMA) was positive,
other markers, such as S-100, desmin, vimentin, CD34, myglobin, a-SMA, and human cytoplasmic marker were negative. Finally, low-
density gene sequencing result showed that the source of the tumor was mouse.
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A spontaneous rhabdomyosarcoma in a Wistar Han rat

OWenyu Li", Minbo Hou", Tiantian Cui", Xiaogian Wu"), Yingying Zhang", Jianyan Yan", Dandan Zhang",
Jianjun Lyu?, Toko Ohira")

DShanghai InnoStar Bio-tech Co., Ltd., ?InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] Rhabdomyosarcoma is rare in rodents. A spontaneous rthabdomyosarcoma in the neck of a Wistar Han rat
was diagnosed in a 2-year carcinogenicity study.

[Material and Methods] In the 2-year carcinogenicity study, a male 96-week-old Wistar Han rat was found moribund and euthanized.
A firm mass in the neck was observed at necropsy. The slides of the mass were prepared, stained with HE and phosphotungstic acid
hematoxylin (PTAH) and examined under a light microscope. Immunohistochemical staining for myoglobin was also performed.
[Results] Macroscopically, the 3.0 cm x 3.5 cm x 2.0 cm firm mass was observed in the neck. Histopathologically, a large nodular tumor
tissue with atypical hyperplasia showed invasive growth into adjacent skeletal muscle. Necrosis and hemorrhage were within the mass.
The highly pleomorphic tumor cells included small round cells, spindle cells, oval cells and other cells, with eosinophilic cytoplasm.
Cross-striations were seen in some tumor cells. Basophilic, round, oval, multinucleated or giant nuclei were observed, accompanied
by highly cellular atypia and abnormal mitotic figures. PTAH staining was positive and cross-striations were seen in some tumor cells.
Immunohistochemical staining results showed that the tumor cells were positive for myoglobin.

[Conclusion] Based on the histopathological characteristics, PTAH and immunohistochemical staining results, the tumor was diagnosed
as a spontaneous rhabdomyosarcoma in a Wistar Han rat.
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A spontaneous malignant giant cell tumor of bone in a Wistar rat

QYingying Zhang", Minbo Hou", Tiantian Cui",Wenyu Li ", Xiaogian Wu", Zhuang Qian", Zhiwen Wang",
Jianjun Lyu?, Toko Ohira®

DShanghai InnoStar Bio-tech Co., Ltd, ?InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] Spontaneous giant cell tumor of bone is rare in rodents. The objective is to report a giant cell tumor of bone
in a Wistar rat and describe its characteristics.

[Materials and Methods] The animal was a control male Wistar rat from a 2-year carcinogenicity study, which was euthanatized due
to poor general condition at 84-week-old. At necropsy, a mass about 3.0 cm x 3.0 cm x 2.5 cm was noted on distal metaphysis of left
humerus. The mass was removed along with other organs or tissues and fixed in 10% neutral-buffered formalin, embedded in paraffin,
sectioned, and stained with hematoxylin and eosin.

[Results] Microscopically, the lesion was composed of numerous osteoclast-like multinucleated giant cells and varying amounts
of mononuclear stromal cell-like cells, with invasive growth pattern. Osteoclast-like multinucleated giant cells had a large size,
eosinophilic cytoplasm and numerous nuclei (ranging from several to dozens) and no mitotic figure. Mononuclear stromal cell-like cells
were fusiform or ovoid cells with moderately heperchromatic nuclei, pale eosinophilic cytoplasm, and some mitotic figures. No osteoid
tissue was observed in the mass.

[Conclusion] Based on the anatomic location and typical histological characteristics, the tumor was diagnosed as malignant giant cell
tumor of bone and it was the cause of death of this animal. We reported a spontaneous giant cell tumor of bone in Wistar rat for the first
time.
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A spontaneous myxosarcoma in an aged Wistar rat

O Xiaogian Wu", Tiantian Cui", Minbo Hou", Wenyu Li", Yingying Zhang", Jianyan Yan", Yaqun Zhang?),
Jianjun Lyu?, Toko Ohira")

DShanghai InnoStar Bio-tech Co., Ltd., 2InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] To the best of our knowledge, this might be the first report concerning the spontaneous myxosarcoma in an
aged Wistar rat. The objective is to introduce its histological characteristics.

[Materials and Methods] The samples were from a 99-week-old found dead male Wistar rat from control group of a 104-week
carcinogenicity study. At necropsy, a 4 cm * 4 cm X 3 cm mass was noted in the thoracic cavity, which adhered to pleura of lungs,
pericardium of heart and diaphragm. Multiple nodules were observed in the abdominal cavity and adhered to multiple organs such
as liver, pancreas and gastrointestinal tract. The mass, nodules and tissues/organs were fixed in 10% neutral buffered formalin, and
routinely stained with hematoxylin and eosin. The mass and nodules were stained with PAS and alcian blue. Immunohistochemistry was
performed for vimentin.

[Results] The tumor was separated into lobules by fibrous connective tissue. Tumor cells were spindle-to-stellate cells with abundant
mucinous matrix. The tumor invaded the pleura of lungs, the epicardium of heart, tunica adventitia of aorta, capsule of liver and
omentum. PAS and alcian blue staining were positive. Immunohistochemistry showed the tumor cells were positive for vimentin.
[Conclusion] Based on the histological characteristics, results of special staining and immunohistochemistry, we diagnosed the lesion as
spontaneous myxosarcoma. Compared with myxoma, myxosarcoma showed invasive growth pattern.

Spontaneous Zygomycosis in a cynomolgus monkey

OFei Zhou'?), Xixing Zhao'?, Tiansheng Zhou'?), Xihua Wang"), Jiamin Ni?, Lei Wang?, Long Jing?

YWuXi AppTec (Chengdu) Co., Ltd., ?WuXi AppTec (Suzhou) Co., Ltd.

[Aim] We report a spontaneous case of mycotic granulomatous inflammation of the mesenteric lymph node in a cynomolgus monkey.

[M & M] This animal was a 4-year-old male cynomolgus monkey, which was allocated to a GLP toxicity study. After oral administration
of a compound for 13 weeks with a 4-week recovery, a full panel of tissues were collected, fixed, stained with hematoxylin and eosin
and examined by light microscope. To characterize the fungi, mesenteric lymph nodes were stained with PAS (Periodic Acid-Schiff
Staining).

[Results] At necropsy, no macroscopic lesions were observed in any organs. Microscopically, multifocal mycotic granulomas were noted
in the mesenteric lymph nodes. The granulomas were characterized by central eosinophilic cellular and karyorrhectic debris and fungal
hyphae surrounded by a large number of epithelioid macrophages, multinucleated giant cells, lymphocytes, plasma cells, and fewer
neutrophils. The fungal hyphae had ribbon-like, non-pigmented, thin-walled hyphae with few septations (Pauciseptate). The width of
hyphae ranges from 5 to 20 um. PAS staining highlighted fungal hyphae in the multinucleated giant cells. All other tissues were within
the normal limit.

[Discussion] In this case, the histopathology features of the fungal hyphae match the description of Mucorales, which belongs to a
subclass of Zygomycete. Based on the histopathological characteristics of the fungal hyphae, the diagnosis of Zygomycosis in the
mesenteric lymph node was made.
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Immunohistochemical results of ecto-5'-nucleotidase (CD73) monoclonal antibody in a
panel of frozen tissues

Yanyan Han, Tian Tian, Rongxia Li, Jian Yin, Qi Liu, Fang Zhou, O Xiuying Yang

CTI Biotechnology (Suzhou) Co., Ltd.

[Background] The antibody was a humanized antibody ecto-5'-nucleotidase (CD73) monoclonal antibody.

[Methods and Materials] The Labeled Streptavidin-Biotin (LSAB) immunohistochemical (IHC) technique and a panel of frozen tissues
(36 or 37 tissues and/or organs) from three normal cynomolgus monkeys and three Sprague-Dawley rats were used in this study.
[Results] In this study positive staining was observed in mucous epithelium (urinary bladder, stomach, colon, uterus, cervix uteri, ureter,
oviduct), glandular epithelium (prostate, parotid gland), thyroid follicular epithelium, alveolar cells, islet cells, smooth muscle cells and
endothelial cells in some tissues from normal Sprague-Dawley rats and cynomolgus monkeys. Positive staining was also observed in
glandular epithelium (mammary gland, pancreas), skin epidermis and hair follicle cells, hepatocyte, parathyroid gland cells from normal
Sprague-Dawley rats; and small intestine mucous epithelium, testicular seminiferous tubule, cells in lymphoid nodule of lymph nodes
and tonsil, cells in the white pulp of the spleen from normal cynomolgus monkeys.

[Discussion] These results were basically consistent with literature report (e.g., CD73 expressed in smooth muscle cells and ubiqutous in
male and female reproductive tissues).

Case report: spontaneous amyloidosis in a Beagle dog

OJian Yin, Tian Tian, Xiuying Yang, Rongxia Li, Qi Liu, Fang Zhou, Yanyan Han

CTI Biotechnology (Suzhou) Co., Ltd.

[Introduction] We describe a case of systemic amyloidosis observed in a control beagle dog with polyarteritis from a repeated toxicity
study.

[Materials and Methods] The beagle dog was from vehicle control group in a 4-week repeated toxicity study, terminally sacrificed,
and was 12~16 months old at necropsy. For the tissues collected, apart from routine hematoxylin and eosin (H&E) stained sections, in
order to confirm diagnosis, Congo red stain and fluorescent microscopy with an excitation/absorption (515~560/590 nm) filter was also
utilized.

[Results] Microscopically, in this animal, polyarteritis involving small and medium sized arteries was found, in which both acute
and chronic lesions were present. It’s considered spontaneously occurred since the clinical pathology results indicate the onset of
inflammatory process was before dosing phase. Besides polyarteritis, extracellular pale eosinophilic amorphous material was observed
on H&E sections of spleen, lymph node, stomach, small and large intestine, adrenal gland, kidney, and liver. The material was Congo
red positive, and has strong red signal under the fluorescent microscope, as reported in the literature. Based on the results above, this
lesion was diagnosed as amyloidosis.

[Discussion] Secondary amyloidosis has been reported to be associated with chronic inflammatory diseases, including polyarteritis in
beagles. In this case, the systemic amyloidosis was suspected to be related to spontaneous polyarteritis.

— 100 —
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INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for
Lesions — New Mission — 2023
O Shim-mo Hayashi'?), Ute Bach®, Alys E Bradley*, Mark Cesta®, Dawn Goodman®), Takanori Harada”,

Matt Jacobsen®), Charlotte Keenan®, Rupert Kellner'?, Beth Mahler®, Thomas Nolte', Susanne Rittinghausen'?),
Junko Sato'?, John Vahle', Katsuhiko Yoshizawa™

DNational Institute of Health Sciences, ?Tokyo University of Agriculture and Technology, ¥Bayer, ¥Charles River,

SNational Institute of Environmental Health Sciences, ®Independent Consultant, 7 The Institute of Environmental Toxicology,
®Astra Zeneca, ®'CM Keenan ToxPath Consulting, '”Fraunhofer ITEM, '"Boehringer Ingelheim, '>LSI Medience, 'YEli Lily,
YMukogawa 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
or Non-rodent Working Groups respectively, drawing upon experts from North America, Europe and Japan.INHAND guides offer
terminology, diagnostic criteria, differential diagnoses and guidelines for recording lesions in toxicity and carcinogenicity studies. The
guides provide representative photo-micrographs of morphologic changes, information regarding pathogenesis, and key references.
INHAND GESC representatives attend meetings with representatives of FDA Center for Drug Evaluation and Research, Clinical Data
Interchange Standards Consortium, and National Cancer Institute Enterprise Vocabulary Services to assist with incorporating INHAND
terminology as preferred terminology for SEND (Standard for Exchange of Nonclinical Data) submissions to the FDA. Interest in
INHAND nomenclature, based on input from industry and government scientists, is encouraging wide acceptance of this nomenclature.
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Analysis for the death cause of BALB/c mice in a kinase inhibitor tolerability study

O Xueyan Pu

Toxicology & Pathology Department, Roche R&D Center (China) Ltd.

[Background] Tolerability study is to explore the maximally tolerable dosage of an new drug, and provide the rational doses for toxicity
study. For the unscheduled sacrifice in the study, differential diagnosis for death cause is important to determine the safe range of
dosage.

[Aim] To identify the death cause of Kinase inhibitor-treated BALB/c mice in a tolerability study.

[Materials and Methods] Eighteen female BALB/c mice were divided randomly into vehicle, 20 and 60 mg/kg Kinase inhibitor groups,
with six females each group, dosed by oral gavage, once daily for 5 days. Hematology, clinical chemistry, histology were analyzed.
[Results] All mice in control and 20 mg/kg groups survived until scheduled sacrifices were performed, and there were no changes in
hematology, clinical chemistry, and histology. However, one mouse (#1) was dead, and another one (#2) moribund in 60 mg/kg Kinase
inhibitor group on day 4. There was pleural effusion found in mouse #1, and severe hypoactivity, hunched posture, piloerection, labored
respiration and distended abdomen presented in mouse #2.

Histologically, mouse #1 displayed acute inflammation with plant cells in the loose connective tissue between trachea and esophagus,
acute pleuritis, silk-like fibrin covered on mandibular lymph node cortex. Mouse #2 showed many plant materials, whose cells contained
red granules, were mixed with mucus and exfoliated epithelium in esophagus. In addition, there were silk-like bacteria in colon. No
changes were showed in lymphoid organs.

[Conclusions] It is not the Kinase inhibitor but the foreign plant materials that results in the death and unscheduled sacrifice of the mice,
indicating differential diagnosis should be carefully achieved in a tolerability test.
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Greetings

Welcome Message

I am pleased to announce that I have been appointed as the President of the 39th Annual Meeting of

the Japanese Society of Toxicologic Pathology.

The meeting will be held on January 25 (Wed.) and 26 (Thu.), 2023, in Tower Hall Funabori
(Edogawa-ku, Tokyo) in a hybrid format that will allow participants to attend both on-site and online.
In addition, the 35th Slide Conference and the Commentary Session of the latest JSTP Diplomate
Examination will be held on Tuesday, January 24.

The theme of the conference is “The Challenge of Toxicologic Pathology: Inheritance of Tradition
and Innovation for the Next Generation”. Toxicologic Pathology is the study of evaluating the risks of
pharmaceuticals, pesticides, food-related substances, and environmental chemicals to humans by using
morphological methods based on an academic system of accumulating scientific findings developed over
many years. Toxicologic Pathology is also characterized by the ability to use various related techniques
as needed to add precision to morphological assessments and to cut into toxicological mechanisms.
The Japanese Society of Toxicologic Pathology was established for the evolution and development
of Toxicologic Pathology, and has produced many important study findings and contributed both
academically and socially. In recent years, Toxicologic Pathology has needed to develop not only the
development of pathological evaluation methods for new modalities, but also in new areas such as the
elucidation of toxicological mechanisms incorporating imaging and spatial gene expression analysis
techniques, and the challenge of improving human extrapolation using Genome Editing Technology. By
setting the above theme, this scientific meeting will introduce new technologies that are expected to play
a role in the future of Toxicologic Pathology and evolving risk assessment based on the tradition, along
with efforts related to the inheritance of the tradition of Toxicologic Pathology that has been cultivated

over the years. We also aim to contribute to the development of a creative academic field.

We hope this meeting will allow our members to actively present the results of their daily research

and engage in a lively exchange of ideas and opinions. We look forward to your active participation.

Makoto Shibutani, D.V.M., Ph.D.

Annual Meeting President

The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology
(Professor, Laboratory of Veterinary Pathology, Graduate School of Agriculture,
Tokyo University of Agriculture and Technology)
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Access to the Site

Narita

Bakuro
yokoyama

JR Sobu Line
— JR Sobu Rapid Line
== Shinjyuku Line
— Tokyo Monorail

Hamamatsucho
Haneda Airport Terminal 1 ()

Haneda Airport Terminal 2 ()

By Train
[From Shinjuku Station]
Take “Toei Subway Shinjuku Line” bound for Motoyawata to Funabori Station (Traveling time; 30-minutes). It is

about one minute walk to the venue from the north exit of Funabori Station.

[From Tokyo Station]

Take “JR Sobu Line (Rapid)” to Bakurocho Station, transfer to Toei Subway Shinjuku Line at Bakuro-yokoyama
Station for Funabori Station.

It is about one minute walk to the venue from the north exit of Funabori Station.

By Limousine Bus from the Airports

[From Haneda Airport (HND)]

Take the airport limousine bus to Toei Subway Shinjuku Line, Ichinoe Station. Then take Toei Subway Shinjuku
Line bound for Shinjuku to Funabori Station (Traveling time: 2-minutes). It is about one minute walk to the venue

from the north exit of Funabori Station.

[From Narita Airport (NRT)]
Take the Keisei bus to Toei Subway Shinjuku Line, Ichinoe Station. Then take Toei Subway Shinjuku Line bound
for Shinjuku to Funabori Station (Traveling time: about 2-minutes). It is about one minute walk to the venue from the

north exit of Funabori Station.
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To the Participants

Holding method

In consideration of the pandemic situation of COVID-19, this conference will be held in a hybrid
format. We would like to ask for your understanding and cooperation in the following format for
lectures and poster presentations.
Lecture: On-site and live-streaming using Zoom

Lecture sessions will be held on-site and streamed live via Zoom webinar.

Please come to the venue or join us remotely via Zoom.
Poster Presentations: On-site and on-demand using LINC Biz.

Q&A will be available via LINC Biz message function (chat).

Please come to the venue or join us remotely using Zoom.

Countermeasures against the COVID-19

At the venue, we will limit the number of participants entering the room, ventilate the room, set up
disinfectant ethanol solution, ensure the distance between participants, and disinfect microphones.
On-site participants are requested to take good care of their physical condition, wear masks, and take
social distancing.

At the entrance to the venue, you will be asked to take your body temperature; if a temperature of

37.5°C or higher is detected, you may be asked to refrain from entering the venue.

For participants who will be visiting on-site

1. General Reception will be open from 9:00 to 17:50 on Jan. 25 (Wed) and from 8:45 am to 15:00 on
Jan. 26 (Thu), and it is located on the 5th floor of the Tower Hall.

2. Overseas participants who applied early registration are required to visit the Registration Counter,
5Sth floor of the Tower Hall with the confirmation sheet which has been sent by e-mail. We accept

only cash, no credit card accepted. Also ticket at the door is available.

3. For on-site registered participants, please fill out the on-site registration form and make the
payment for Registration fees at the on-site registration desk, and wear provided name cards
throughout the congress. Students must present their student IDs.

4 General Member : 12,000 yen

4 Distinguished Member : 6,000 yen

4 Student Member : 6,000 yen

4 Supporting Society Member : 13,200 yen
4 Non-Member : 18,500 yen

*Included abstract book fees (5,000 yen)
4. The abstract book will be mailed to the members in advance, so please bring it on the day.
Extra copies of the abstract book will be available at 2,000 yen for General Members,

Distinguished Members, Student Members, Supporting Society Members, and at 5,000 yen for
Non-Members per issue.
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5.

10.

11.

12.

For questions and discussions, please follow the chairman’s instructions and state your name and

affiliation first by using the provided microphone.

Smokings are not allowed inside the venue.

Please turn off your cell phones or set them to be silent mode inside the venue.

Free Wi-Fi service will be available on the 1st floor, Poster/Commercial exhibition hall.

Lunch boxes will be provided during luncheon seminars. You can also use restaurants in the vicinity
of the venue.

Cloakroom

Place: 403, the 4th floor of Tower Hall
Jan 25 (Wed) 9:00-17:50
Jan 26 (Thu) 8:45-15:00

The paging service will not be available in the venue. Please use the message board located at the
General Reception, the 5th floor of Tower Hall.

Photography and video or sound recording will not be allowed in the venue.

For participants who will be attending lectures via live streaming

(Zoom)

L.

All lecture sessions, luncheon seminars, and an evening seminar will be held onsite and streamed
live via Zoom webinar.

A manual showing the URL to join the Zoom webinar, how to participate, and how to answer
questions will be sent from “Zoom <no-reply@zoom.us>" on or about January 19 (Thu) via e-mail

with the following title, so please be sure to check your inbox.

“The 39th Annual Meecting of the Japanese Society of Toxicologic Pathology and the Annual

Scientific Meeting on January 25 (Wed) URL information for participation in Zoom”

“The 39th Annual Meecting of the Japanese Society of Toxicologic Pathology and the Annual

Scientific Meeting on January 26 (Thu) URL information for participation in Zoom”

If you have not received the e-mail by 12:00 p.m. on January 20 (Fri), please contact the registration
desk (jstp39@cfmeeting.com).

For the Q&A session, please enter your questions in the Q&A section of Zoom. The adoption of

questions and remarks will be left entirely up to the chairperson.

If there is no input to the Q&A, the chairperson will call for questions. If you wish to ask a question,
please use the “raise your hand” function on Zoom.
Once the chairperson nominates you, the microphone will become available, so please speak directly

into the microphone.
As mentioned in the manual, please update your Zoom application to the latest version.

Please be aware that the remote communication may become unstable depending on your internet

connection and equipment, and this may cause problems with the video images, etc.
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General Assembly

Members

We appreciate your attendance at this important meeting to approve the business report and financial
statements, and honorary and distinguished members.

In order to attend the General Meeting, you must be registered to attend the Annual Meeting. Please note
that attendance will be confirmed for all Council members.

Hideki Wanibuchi, President, the Japanese Society of Toxicologic Pathology

Place: Main Hall, the 5th floor of Tower Hall
Date and Time: January 26 (Thu), 2023, 16:00—17:30
Agenda: Business report and financial statements in 2022

Business plan and budget in 2023
Recommendation of Honorary Members and Distinguished Members
Election of the President for the 2025 Annual Meeting
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Luncheon Seminar and Evening Seminar

[Luncheon Seminar L1]

Date and Time: Jan. 25 (Wed) 12:00-12:50

Title: To Boldly Go Where No Person Has Gone Before: Pathology Innovation Using the
Digital Microscope and Artificial Intelligence

Speaker: Colin Doolan (Deciphex)

Chairperson: Masamichi Kaminishi (Charles River)

Co-Sponser: Charles River

[Luncheon Seminar L2]

Date and Time: Jan. 26 (Thu) 12:00-12:50

Title: Application of Normal Tissue-derived Organoids to Toxicological Studies
Speaker: Toshio Imai (National Cancer Center Japan)

Chairperson: Kinji Kobayashi (Shin Nippon Biochemical Laboratories, Ltd.)
Co-Sponser: Shin Nippon Biomedical Laboratories, Ltd.

[Evening Seminar E1]

Date and Time: Jan. 25 (Wed) 18:00-19:00

Title: A Variety of Experimental Models and Specialized CROs in the World
— A pathologist should be aware of —

Speaker: Speakers from 4 countries in the world

Chairperson: Takayuki Anzai (Showa University School of Medicine )

Co-Sponser: LunaPath Laboratory of Toxicologic Pathology / Japan SLC, Inc.

Poster Presentations

1. Poster presentations of general abstracts will be posted on-site and webcast on-demand using LINC
Biz.

Questions and answers will be accepted via the LINC Biz message function (chat).

The following schedule will be used to register and publish poster presentation data, and to register
questions and answers.

Jan 25 (Wed): Poster presentation data will be available, and registration for questions and answers
will open.

Jan 25 (Wed) - 26 (Thu): Posters on site

Jan 30 (Mon): End of questions

Feb 3 (Fri): End of answers

Feb 6 (Mon): End of webcast

2. The URL to participate in LINC Biz will be sent from “LINC Biz Account Service  around the
evening of January 24 (Tue) by e-mail titled “Notice of Invitation to the 39th Annual Meeting and
Conference of the Japanese Society of Toxicologic Pathology” .

You must register an account with LINC Biz to attend the meeting. Please refer to the manual on
registering an account, participating in the poster session, and submitting questions, which will be

posted on the website by January 24 (Tue).

3. Downloading and screenshotting materials are prohibited.
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To the Chairpersons

To Chairpersons who will be attending on-site

1. Please come to the Chairperson/Speaker registration desk on the 5th floor at least 20 min prior to the
start of your session.

2. Please be seated at the next Chairperson’s seat 10 min prior to the start of your session.

3. Q&A sessions will be held at the on-site venue using the Q&A microphone at the venue, and for
Zoom participants, using the Q&A function. Please use the Chairperson’s PC at the venue to

respond to questions.

4. Please cooperate so that all sessions, including lectures and Q&A, will be completed within the time
allotted.
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To the Presenters

Samplel
In Regards to COI
COI Disclosure Information
Please disclose COI (Conflict of Interest) at your best Taro Dokusei
knowledge. When you are corporate employees, please
display COI tags to prevent from COI from other In connection with this presentation, there is
corporations. Presenters for Oral Presentation are no COI to be disclosed with any companies.
required to show COI on the second slide (next to titles).
Presenters for Poster Presentation are required to show Sample2
COI on the last position.
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)

To Presenters of lectures who will be speaking on site

1. Data and PCs
Please bring your USB memory sticks in 30 min. advance at the latest to the PC center (5th floor of
the Tower Hall). For PC users, please reconfirm your presentation data at the PC center, and bring

your PC to the PC operator ahead on the left side of the venue at least 15 min. before your session.
2. Available PC equipments for presenters are PC projectors ONLY.
3. When the prior presenter starts his/her presentation, please sit in the next-presenter seat.

4. Slide size of 16:9 is recommended.

[Windows]

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

environment.)
2) Windows 10 based PCs with Microsoft Power Point 2016, 2019 and 2021 are available.
3) Please do not store any other data other than your presentation in your USB memory stick.

4) Anirrelevant data will be deleted completely by the congress secretariat.

[Macintosh]
1) Please bring your own PCs.

2) No USB memory sticks are allowed.
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[Please note the followings in regards to Windows PCs and Macintosh PCs.]

1) Monitor output with a HDMI is required.

2) Please make sure to bring the power cable.

3) Please bring an extra copy of your data in case of any unexpected media problems.

4) Please bring your PC with you when you finish your presentation.

To Chairpersons and Presenters who will be speaking remotely

1. The URL to participate in the Zoom webinar will be sent from “Zoom <no-reply@zoom.us>" on or
about Jan 19 (Thu) as a manual showing how to participate and answer questions, so please be sure
to confirm that you have received this e-mail with the following title.

“URL information for participation in the 39th Annual Meeting of the Japanese Society of
Toxicologic Pathology and the Annual Scientific Meeting Zoom on Jan 25 (Wed).”
“URL information for participation in the 39th Annual Meeting of the Japanese Society of
Toxicologic Pathology and the Annual Scientific Meeting Zoom on Jan 26 (Thu).”
If you have not received the e-mail by 12:00 on Jan 20 (Fri), please contact the registration desk

(jstp39@ctmeeting.com).

2. Questions and answers will be posted by participants using the microphone at the venue and chat on

Zoom. Chairpersons should adopt the question.

3. On January 17 (Tue) at 4:00 p.m., the Chairpersons and Presenters of the lectures will be briefed on
how to proceed on the day based on the manual. We will have a rehearsal of the presentations and
Q&A session with screen sharing.

We will send an invitation e-mail for the “Chairperson Presenter Briefing and Rehearsal” on
January 11 (Wed), and we look forward to your participation. The invitation e-mail will also include

the manuals for Chairpersons and Presenters.
4. Please prepare a PC with a camera and microphone connected for use with Zoom.
5. As mentioned in the manual, please update your Zoom application to the latest version.

6. Depending on your Internet connection and equipment conditions, remote communication may
become unstable, which may cause problems with the video images, etc. Please pay attention to the

connection conditions.

To Poster Presenters (General Abstracts)
1. Posters for general abstracts will be displayed on-site and webcast on demand using LINC Biz.

Questions and answers will be accepted via the LINC Biz message (chat) and delivered on-demand
via LINC Biz.

The following schedule will be used to register and publish poster presentation data, and to register

questions and answers.
Jan 6 (Fri) - 13 (Fri): Poster presentation data submission

Jan 25 (Wed): Poster presentation data will be made public, and registration for questions and

answers will begin.
Jan 25 (Wed) - 26 (Thu): Posters on site
Jan 30 (Mon): End of questions
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Feb 3 (Fri): End of answers

Feb 6 (Mon): End of webcast F15 55 om
cm

A
2. Preparation of Poster Presentation Data 1 Poster
15.cm Abstract title + Name + Affiliation

(1) Poster size should be 140 cm (H) x 70 cm (W). No.

;}‘

(2) Presentation numbers should be placed in the
upper left corner of the poster (15 x 15 cm), and
the title of the presentation, presenter’s name, and
affiliation should be written to the right of the

presentation number.

(3) Posters must be prepared in English. If you
have submitted abstract in both Japanese and
English versions, please write both Japanese and 125 cm Placement Space for Poster 140 cm
English names in the “Abstract title, Presenter’ s
Name, and Affiliation” section. The “Contents of
Presentation” should be written in English for all of

the text, tables and figures.

(4) Presentation data for LINC Biz registration
should be saved in jpg format.

*JPG images should be within 6048 x 4032 pixel
resolution and 100 MB in size. Please be careful

Y i AN
when using Adobe software such as Illustrator. < 70 cm >

*A poster-sized PowerPoint template of 140 cm (H) x 70 cm (W) is available. If you need it, please
download and use it.

https://cfmeeting.com/jstp39/file/template 140 70.pptx

When saving a PowerPoint file, select “JPG File Exchange Format™ under “File Type” .

3. The URL for submitting your presentation data will be sent via e-mail titled “Submission of
Presentation Data for the 39th Annual Meeting of the Japanese Society of Toxicologic Pathology”
around 10:00 on Jan 6 (Fri), 2023.

4. “Account Registration” is required to participate in LINC Biz. A manual on operating the system

and asking questions will be posted on the website by Jan 24 (Tue), so please check back.
5. On-site poster posting and removal times are as follows

Posting time: Jan 25 (Wed) 9:00-9:30

Removal time: Jan 26 (Thu) 15:00-15:50

*If you cannot visit the site, the secretariat can print and display posters for you, for a fee, using the
poster print data provided in advance. Please contact the Secretariat (jstp39@cfmeeting.com) by Jan
13 (Fri) if you wish to do so.

6. From Jan 25 (Wed) to Jan 30 (Mon), questions and messages will be posted by participants, so
please respond as promptly as possible. The final deadline for registration of responses will be Feb 3
(Fri).

7. The webcast will be closed on Feb 6 (Mon). Submitted poster presentation data, questions, and
answers will be deleted.
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Timetable

Lectures

Lectures/Oral

Poster Presentation and

Luncheon and

(5F Main Hall) Presentations Commercial Exhibition | Evening Seminars
8:45 — (5F Main Hall) | (1F Exhibition Hall)|  (2F Heian)
9:00 "
Reception Starts Postergl)gzt_allahon
9:00 — -
10:00
Opening Remarks
9:45 —
11:00 Symposium
9:50 — 11:50
12:00
Luncheon Seminar 1
12:00 — 12:50
13:00 —
Special Lecture 1
13:00 — 14:00 Poster (General Abstract)
Viewing/Commercial
14:00-{  The35th Exhibition
Slide 9:30 — 19:00
Conference (Posters will also be
12:00 — 17:00 Keynote Lecture 1 available on the WEB from
14:10-15:10 January 25 to February 6)
15:00 —
Panel Discussion 1
16:00 - ISeussi
15:20 — 16:40
17:00 IATP Maronpot Guest
Lecture
Explanation of 16:50 - 17:50
_ Examination
18:00 Questions
17:30 - 18:30 Evening Seminar
18:00 — 19:00
19:00
20:00
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Timetable

Poster Presentation and
Commercial Exhibition
(1F Exhibition Hall)

Luncheon and
Evening Seminars
(2F Heian)

Poster (General Abstract)
Viewing/Commercial
Exhibition
9:00 - 15:00
(Posters will also be
available on the WEB from
January 25 to February 6)

Luncheon Seminar 2
12:00 — 12:50

Poster Removal
15:00 — 15:50

Lectures/Oral
Presentations
845 (5F Main Hall)
Reception Starts
8:45 —
9:00
Young Researchers
Workshop 1
9:00 — 10:00
10:00
Panel Discussion 2
11:00 —
10 : 10 — 11:50
12:00
13:00
Special Lecture 2
13:00 — 14:00
14:00
Keynote Lecture 2
14:10 — 14:40
15:00 1 young Researchers
Workshop 2
14:50 — 15:50
16:00

17:00 —

General Meeting of
Members, Awards
Ceremony, and Closing
Remarks

16:00 - 17:30

18:00

19:00

20:00
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Program

Special Lecture 1
Day 1, January 25, Wednesday 13:00 - 14:00 Lectures/Oral Presentations (5F Main Hall)

Chair: Takeshi Toyoda (National Institute of Health Sciences)

SL-1 Organoid medicine for human toxicology
O Takanori Takebe!>>%

Dinstitute of Research, Tokyo Medical and Dental University,

I Communication Design Center, Yokohama City University,

3Commercial Innovation, Center for Stem Cell and Organoid Medicine, Cincinnati Children’s Hospital Medical Center,

“Division of Gastroenterology, Hepatology and Nutrition and Division of Developmental Biology, Cincinnati Chil-
dren’s Hospital Medical Center

Special Lecture 2
Day 2, January 26, Thursday 13:00 - 14:00 Lectures/Oral Presentations (5F Main Hall)

Chair: Makoto Shibutani (Tokyo University of Agriculture and Technology)

SL-2 Whole-body/organ imaging with single-cell resolution by CUBIC
OHiroki Ueda"?

1)Systems Pharmacology, Graduate School of Medicine, University of Tokyo,
2)Laboratory for Synthetic Biology, Center for Biosystems Dynamics Research, RIKEN

Keynote Lecture 1
Day 1, January 25, Wednesday 14:10 - 15:10 Lectures/Oral Presentations (5F Main Hall)

Chair: Toshinori Yoshida (Tokyo University of Agriculture and Technology)
KL-1 Inheritance of toxicologic pathology: its academic significance and key knowledge

(OlJyoji Yamate

Emeritus Professor, Osaka Prefecture University

Keynote Lecture 2
Day 2, January 26, Thursday 14:10 - 14:40 Lectures/Oral Presentations (5F Main Hall)

Chair: Satoshi Furukawa (Nissan Chemical Corporation)

KL-2 Fundamental approach for setting permitted daily exposure (PDE)
(O Akihiko Hirose

Chemicals Evaluation and Research Institute
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Day 1, January 25, Wednesday 9:50 - 11:50 Lectures/Oral Presentations (5F Main Hall)

Chair: Toshio Imai (National Cancer Center Research Institute)
Takeshi Watanabe (Takeda Pharmaceutical Co., Ltd.)

New Approaches to Interpretation of Pathological Findings

S-1 Spatial transcriptomics based on microstructure
(OMizuki Honda
Graduate School of Medicine, Kyoto University

S-2 Utilization of biomarker for neurotoxicity assessment
(O Tomoya Sano

Drug Safety Research and Evaluation, Takeda Pharmaceutical Company Limited

S-3 In-resin CLEM for correlation analysis of large areas of cells and tissues
(OlIsei Tanida, Takahito Sanada, Shun Mitsui, Junji Yamaguchi, Chigure Suzuki, Yasuo Uchiyama

Juntendo University Graduate School of Medicine

S-4 Visualization of multivalent histone modifications in a single cell by iChmo
(ONaoko Hattori, Yu-Yu Liu, Toshikazu Ushijiima

Department of Epigenomics, Institute for Advanced Life Sciences, Hoshi University

Panel Discussion 1

Day 1, January 25, Wednesday 15:20 - 16:40 Lectures/Oral Presentations (5F Main Hall)

Chair: Kiyokazu Ozaki (Setsunan University)

Toshihisa Fujiwara (Shin Nippon Biomedical Laboratories, Ltd.)

Training of Specialists on Toxicologic Pathology

PD1-1 Training of toxicological pathologists in pharmaceutical companies. Report #1
(OEtsuko Ohta
Global Drug Safety, Eisai Co., Ltd.

PD1-2 Training of toxicological pathologists in pharmaceutical companies. Report #2
(O Tomo Sasaki
Maruho Co., Ltd.

PD1-3 Training of toxicologic pathologists in contract research organizations (CROs)
(OKinji Kobayashi
Pathology Department, Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

PD1-4 Training on toxicologic pathology in veterinary schools
OMitsuru Kuwamura

Laboratory of Veterinary Pathology, Osaka Metropolitan University
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PD1-5 Utilization of educational opportunities sponsored by the Japanese Society of Toxicologic
Pathology
OHisashi Anayama?

1)Drug Safety Research and Evaluation, Research, Takeda Pharmaceutical Company Limited,
YEducation Committee of JSTP

PD1-6 Information and utilization of histopathological discussion meetings on experimental animal
specimen in Japan
(O Toshihisa Fujiwara
Pathology Department, Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

PD1-7 The level required by the JSTP’s certification system for toxicologic pathology
OXKatsuhiko Yoshizawa'"?)

1)Department of Innovative Food Sciences, School of Sciences and Nutrition, Mukogawa Women’s University,
DBoard Certification Committee of JSTP

Panel Discussion 2

Day 2, January 26, Thursday 10:10 - 11:50 Lectures/Oral Presentations (5F Main Hall)

Chair: Masako Imaoka (Daiichi Sankyo Co., Ltd.)

Saori Matsuo (Chugai Pharmaceutical Co., Ltd.)

Adverse/non-adverse Case Studies
(Practice on Toxicity Assessment)

PD2 Adverse/non-adverse case studies (practice of toxicity assessment)
(OMasako Imaokal), Saori Matsuo?)
DMedicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd, 2)Chugai Pharmaceutical Co., Ltd.

Young Researchers Workshop 1

Day 2, January 26, Thursday 9:00 - 10:00 Lectures/Oral Presentations (5F Main Hall)

Chair: Shugo Suzuki (Osaka Metoropolitan University)

Tomoaki Murakami (Tokyo University of Agriculture and Technology)

W-1% Pulmonary dust foci as rat pneumoconiosis lesion induced by titanium dioxide nanoparticles in 13-
week inhalation study
(O Shotaro Yamano, Kenji Takanobu, Hideki Seno, Yumi Umeda

Japan Bioassay Research Center

W-2# The role of DPYD inhibitory effect of Luteolin in pancreatic cancer and its effects in combination
with 5-FU
(OHiroyuki Kato, Aya Naiki-Ito, Masayuki Komura, Satoru Takahashi
Dep. Exp. Pathol. Tumor Biol., Nagoya City Univ., Grad Sch Med Sci
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W-3* Possible involvement of chromoanagenesis in mechanisms of acetamide-induced
hepatocarcinogenesis in rats
(O Norifumi Takirnotol’z), Yuji Ishiil), Kenji Nakamural’z), Moeka Namikil), Shinji Takasul),
Tatsuya Mitsumot01’3), Makoto Shibutaniz), Kumiko Ogawal)

DDivision of Pathology, National Institute of Health Sciences,
2)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
IF aculty of Animal Health Technology, Yamazaki University of Animal Health Technology

Young Researchers Workshop 2

Day 2, January 26, Thursday 14:50 - 15:50 Lectures/Oral Presentations (5F Main Hall)

Chair: Aya Naiki (Nagoya City University)

Takeshi Izawa (Osaka Metoropolitan University)

W-4* Early detection of genotoxic hepatocarcinogens using yH2AX and Ki-67: an automated machine
learning approach
(OAyano Michibal), Min Giz), Eiko Sakurail), Atsushi Teramoto3), Yuka Kiriyama1’4), Seiji Yamadal),
Hideki Wanibuchi®, Tetsuya Tsukamoto!

1)Department of Diagnostic Pathology, Graduate School of Medicine, Fujita Medical University,

2)Department of Environmental Risk Assessment, Graduate School of Medicine, Osaka Metropolitan University,
3Graduate School of Health Sciences, Fujita Medical University,

4)Department of Pathology, Narita Memorial Hospital,

3 )Department of Molecular Pathology, Graduate School of Medicine, Osaka Metropolitan University

W-5% Aberrant DNA methylation in dimethylarsinic acid-induced rat bladder carcinogenesis

(O Tomoki Yamamotol), Min Giz), Shugo Suzukil), Masaki Fujiokal), Arpamas Vachiraarunwongz),
Guiyu Qiul), Kana Shibanol), Kazuki Shimizul), Anna Kakehashil), Hideki Wanibuchi®

l)Department of Molecular Pathology, Osaka Metropolitan University, Graduate School of Medicine,
2)Department of Environmental Risk Assessment, Osaka Metropolitan University, Graduate School of Medicine

W-6* Toxicities of various arsenicals on immortalized normal human bladder epithelial cells
(O Arpamas Vachiraarunwongl), Min Gil’z), Tohru Kiyono3), Shugo Suzukiz), Kana Shibanoz),
Guiyu Qiuz), Pharapirom Aroonratz), Anna Kakehashiz), Masaki Fujiokaz), Hideki Wanibuchi?

1)Department of Environmental Risk Assessment, Osaka Metropolitan University, Graduated School of Medicine,
2)Department of Molecular Pathology, Osaka Metropolitan University, Graduate School of Medicine,
3)Exploratory Oncology Research and Clinical Trial Center, National Cancer Center Japan

IATP Maronpot Guest Lecture

Day 1, January 25, Wednesday 16:50 - 17:50 Lectures/Oral Presentations (5F Main Hall)

Chair: Shim-mo Hayashi (National Institute of Health Sciences)

IATP The challenge of toxicologic pathology: inheritance of tradition and innovation for the next
generation

(O Sabine Francke
Center for Food Safety and Applied Nutrition (CFSAN), U.S. Food and Drug Administration (FDA)
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Poster Presentation 1

P-01*

P-02+

P-03+

P-04

P-05+

P-06

P-07

Neural and Sensory

Pathology in injured axons induced by glycans
(O Tomoya Ozakil’z), Kazuma Sakamot02’3), Yuji Suzuki2), Kenji Kadomatsu2’3), Masumi Suzui

1)Department of Neurotoxicology, Institute of Brain Science, Nagoya City University Graduate School of Medical
Sciences and Medical School,

2)Department of Molecular Biology, Nagoya University Graduate School of Medicine,

Institute for Glyco-core Research (iIGCORE), Nagoya University

Evaluation of peripheral neurotoxicity in isoniazid-treated rats
(OAkane Kashimural’z), Satomi Nishikawal), Yuhei Ozawal), Yui Hibinol), Takashi Tateokal),
Katsuya Fujikil), Mao Mizukawa"), Hironobu Nishina), Tetsuya Sakairi", Junichi Kamiie®

1)Safety Research Laboratories, Sohyaku. Innovative Research Division, Mitsubishi Tanabe Pharma Corporation,
2)Laboratory of Veterinary Pathology, School of Veterinary Medicine, Azabu University

Similar effects of brain development with glyphosate and glyphosate-based herbicide after
developmental exposure in rats
(ORyota Ojirol’z), Hiromu Okanol’z), Kazumi Takashimal’z), Yasunori Takahashil’z), Qian Tangl’z),
Shunsuke Ozawa1’2), Xinyu Zoul’z), Makoto Shibutani'*?

1)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
2)Cooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture
and Technology

Drug induced lysosomal storage disease in Beagle dogs
(ORongrong Tan, Henglei Lu, Luoyi Huang, Shuyang Wang, Ziyue Cui, Shujing Wang, Jin Ren

Center for Drug Safety Evaluation and Research, Shanghai Institute of Materia Medica,
Chinese Academy of Sciences

Quantitative image analysis of plantar skin in rat chemotherapy induced peripheral neuropathy
model
OAya Gotol), Rena Ishikawal), Kota Nakajimal), Etsuko Ohtal), Takahiro Mommaz), Yuki Seki!

DGlobal Drug Safety, BA Core Function Unit, DHBL, Eisai Co., Ltd.,
2)Drug Safety & Animal Care Technology Unit, Tsukuba R&D Supporting Division, Sunplanet Co., Ltd.

Relationship between histopathological changes over time in an EAE model and the
pharmacological effects of FTY720
(O Chie Katol), Kaori Nishiharal), Hiroki Onol), Atsushi Takakuraz), Maiko Hoshinoz), Sohei Oyamaz),
Shiori Kadoguchi3), Runa Fukui3), Yoshinobu Higuchi3), Atsuhiko Kato"

DTranslational Research Division, Chugai Pharmaceutical Co., Ltd.,
DResearch Division, Chugai Pharmaceutical Co., Ltd., 3)Chugai Research Institute for Medical Science Inc.

A method evaluating brain morphology in a screening study of low thyroid hormone-related
developmental neurotoxicity
OKeiko Ogatal), Kenta Minamil), Hidenori Sutol), Hiroyuki Asanol), Masahiko Kushidal),
Keiko Maeda', Akira Sato?, Naofumi Takahashi?, Hiroaki Aoyamaz), Tomoya Yamada'

DSumitomo Chemical Company, Ltd., 2The Institute of Environmental Toxicology

— 125 —



The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology

P-08 Spontaneous rupture of the lens in C57BL/6J mice
(O Ayako Sayama, Shigehito Takeshita, Chiho Kazama, Tetsuya Ohsawa, Masako Imaoka,
Yoshimi Tsuchiya
Medicinal Safety Research Laboratory, Daiichi Sankyo Co., Ltd.

P-09* Changes in synaptic plasticity-related signaling of the hippocampus in rats facilitating fear
memory extinction by AGIQ
(O Qian Tangl’z), Rena Okadal), Kazumi Takashimal’z), Hiromu Okanol’z), Xinyu Zoul’z),
Yasunori Takahashil’z), Ryota Ojirol’z), Shunsuke Ozawal’z), Mihoko Koyanagi3), Toshinori Yoshidal’z),
Makoto Shibutani'?

1)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
2)Coopera.tive Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture
and Technology,

9Global Scientific and Regulatory Affairs, San-Ei Gen F.F.I, Inc.

P-10* Histopathological findings of the nervous system in monkeys intrathecally dosed with an antisense
oligonucleotide
(O Sho Fujiwara, Tomomi Kakutani, Tomoaki Tochitani, Mami Kochi, Izumi Matsumoto,
Kenta Kadotsuji, Mitsumasa Kurita, Shigehiro Asano, Kazuhiro Chihara, [zuru Miyawaki

Drug Research Division, Sumitomo Pharma Co., Ltd.

P-11 A spontaneous malignant meningioma in a Sprague-Dawley rat
O Tiantian Cui", Minbo Hou", Wenyu Li", Xiaoqgian wul), Yingying Zhangl), Zhuang Qianl),
Jianjun Lyuz), Xijie Wangl), Toko Ohira!
1)Shanghai InnoStar Bio-tech Co., Ltd., DnnoStar Bio-tech Nantong Co., Ltd.

Poster Presentation 2

Respiratory

P-12 Fibrosis cocktail promote fibrosis in precision-cut lung slices, PCLS from the UIP phase of the iUIP
mouse model
(O Satoshi Kanazawa, Yoko Miura

Department of Neurodevelopmental Disorder Genetics, Nagoya City University Graduate School of Medical Sciences

P-13* Gene expression of pro-inflammatory and tumorigenic cytokines in lung tumors induced by
MWCNT in rats
(ONahida Sultana, Katsumi Fukamachi, Tomoya Ozaki, Hideaki Kurachi, Dipankar Chandra Roy,
Masumi Suzui

Department of Neurotoxicology, Nagoya City University Graduate School of Medical Sciences

P-14* Induction of lung tumors and mesotheliomas in rats exposed to MWCNT by a 2-year intermittent
intratracheal instillations
OAi Maenol), Motoki Hojol), Yoshimitsu Sakamotol), Katsuhiro Yuzawal), Akemichi Nagasawal),
Kyoko Hiramatsul), Aya Ohnukil), Ryota Inabal), Jin Suzukil), Satoshi Yokotaz), Yuhji Taquahashiz),
Norihiro Kobayashiz), Akihiko Hirose2’3), Akiko Inomatal), Dai Nakae*>)

1)Tokyo Metropolitan Institute of Public Health, ?National Institute of Health Sciences,
3Chemicals Evaluation and Research Institute, 4)Teikyo Heisei University,
3 )Tokyo University of Agriculture
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P-16

P-17

The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology

The lung carcinogenicity of single-walled carbon nanotube in male Fischer 344 rats
(O Asraful Nahar Sheemal), Aya Naiki-Itol), Hiroyuki Katol), Anna Kakehashiz), Hiroyuki Tsuda1’3),
Satoru Takahashi"

1)Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ.,
IDep. Mol. Pathol., Osaka Metropolitan Univ. Grad. Sch. Med., 3)Nanotoxicology Lab Project, Nagoya City Univ.

Comparison of lung carcinogenicity of multi-walled carbon nanotubes and fullerene whiskers
OAya Naiki-Itol), Hiroyuki Katol), Anna Kakehashiz), Hiroyuki Tsuda]’3), Satoru Takahashi®

1)Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ.,
2)Dept, Mol. Pathol., Osaka Metropolitan Univ. Grad. Sch. Med., 3)Nanotoxicology Lab Project, Nagoya City Univ.

RasH2 mouse lung chemical carcinogenesis model: anti-tumor effect by combined dosing of
mAbs PD-1, CD137 and cisplatin
Teruaki Hagiwara, O Hiroto Miyata, Tomomi Hara, Taiki Sugiyama, Keisuke Hotta, Yukinori Mera
DIMS Institute of Medical Science, Inc.

Poster Presentation 3

P-18*

P-19

P-20

P-21

P-22+

Hematopoietic and Circulatory

A spontaneous subcutaneous histiocytic sarcoma in a Sprague-Dawley rat of 2-year
carcinogenicity study
OYihao Li", J ianjun Lyul), Yaqun Zhangl), Zhuang Qianl), Xiaoqun Zhongl), Wenyuan HuV,
Zhenlong Yanl), Jing Hul),Xiaojun Chenl), Ruinan Pengl), Minbo Houz), Ya Wangl), Hui Lil),
Jianya GeY, Toko Ohira?
DInnoStar Bio-tech Nantong Co., Ltd., 2)Shanghai Innostar Bio-tech Co., Ltd.

Histopathological observation of a new EGFR inhibitor (C797s) for the treatment of NSCLC by oral
gavage to SD rats
OMu Dul), Rui Zhangl), Hui Guol), Xiangjiang Liul), Beibei Wangz) Yanan, Hez), Jun Yinz),
Wu Wenyuz), Yasuhiko Hirouchi"

DJoinn Laboratories (Suzhou) Inc., DJoinn Laboratories (Beijing) Inc.

Rethink of the evaluation of abdominal aortic aneurysm (AAA) in mouse model based on
histopathologic observation
OYi JinY, Yuchao Dingz), Jie Li?, Baohong Jiangz)

DShenzhen Institute for Drug Control (Shenzhen Testing Center of Medical Devices),
2)Shanghai Institute of Materia Medical, Chinese Academy of Sciences

Pathological observation of spontaneous malignant lymphoma in NOD/SCID mice
(O Yanan He, Beibei Wang, Jun Yin, Lei Zhao, Xiaojing Liu, Yu Xiang, Mu Du, Rui Zhang
Joinn Laboratories (China) Co., Ltd.

Examination on the “fibrin-like material” identification in HE stained specimens
(OKyohei Yasunol), Yuko Hasegawal), Keiko Okadoz), Masako Imaokal), Yoshimi Tsuchiyal)

DMedicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.,
2)Department of Translational Research, Daiichi Sankyo RD Novare Co., Ltd.
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P-23* A case of megakaryocytic emperipolesis increase in cynomolgus monkeys given an anti-CD 47
antibody
(O Tian Tianl), Yanchuan Liz), Rongxia Lil), Jian Yinl), Qi Liul), Fang Zhoul), Yanyan Hanl),
Xiuying Yangl)
DeTr Biotechnology (Suzhou) Co., Ltd., 2Hubei Topgene Xinsheng Biotechnology Co., Ltd.

Poster Presentation 4

Oral Cavity and Gastrointestinal

P-24 Failure to gulp surface air induces swim bladder adenomas in Japanese medaka (Oryzias latipes)
(O Satoshi Furukawal), Yuichiro Machidal), Kazuya Takeuchil), Yumiko Hoshikawal), Kota Irie?

1)Toxicology & Environmental Science Department, Biological Research Laboratories, Nissan Chemical Corporation,
2)Planning and Development, Agricultural Chemical Division, Nissan Chemical Corporation

P-25 28-day repeated oral dose toxicity study of nanosized polystyrene in rat with colitis induced by
DSS
(O Yasuko Mizuta, Jun-ichi Akagi, Hirotoshi Akane, Kohei Matsushita, Takeshi Toyoda, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

P-26* Generation and phenotype analysis of novel genome-edited mouse with a novel germline Apc

variant (ApcA155 mice)
(O Teruaki Hirota, Akihiro Hirata, Hiroki Sakai

Laboratory of Veterinary Pathology, Joint Department of Veterinary Medicine, Faculty of Applied Biological Sci-
ences, Gifu University

P-27+* Regenerative and oncogenic properties of unrestituted cells in AOM/DSS colon cancer model
OMio Kobayashil’z’3 ), Toshinori Yoshidal’z),Tatsuya Usui®® Makoto Shibutani™?

])Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
2)Cooperative Division of Veterinary Sciences, Tokyo University of Agriculture and Technology,
3JSPS Research Fellowship for Young Scientist (Tokubetsu Kenkyuin) DCI1,

4)Laboratory of Veterinary Pharmacology, Tokyo University of Agriculture and Technology

P-28 Pathological exploration on the distribution of colonic mucous cells and chemotypes of mucin in
rabbit

(OKaori Yabuuchi, Kinji Kobayashi, Yusuke Nakahara, Yuji Sasaki, Kimiaki Hirakawa

Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

Poster Presentation 5

Hepatobiliary and Pancreatic

P-29 Investigation of in vivo genotoxicity and carcinogenicity of 6-methoxyquinoline using a
medium-term gpt delta rat model
O Shinji Takasul), Yuji Ishiil), Norifumi Takimotol’z), Tatsuya Mitsumot01’3), Meili Soma1’3),
Takehiko Nohmi", Kumiko Ogawal)

DDivision of Pathology, National Institute of Health Sciences,
2)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
3)Faculty of Animal Health Technology, Yamazaki University of Animal Health Technology
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P-30 Analysis of novel biomarker candidates of human invasive pancreatic ductal carcinoma
(OAnna Kakehashi, Yusaku Nishidoi, Guiyu Qiu, Shugo Suzuki, Masaki Fujioka, Min Gi,
Hideki Wanibuchi

Osaka Metropolitan University Graduate School of Medicine

P-31* Elucidation of the role of PRDX3 in human invasive pancreatic ductal carcinoma
(O Guiyu Qiul), Anna Kakehashil), Shugo Suzukil), Masaki Fujiokal), Min Gil’z),
Arpamas Vachiraarunwong2), Pharapirom Aroonratl), Kana Shibanol), Hideki Wanibuchi"

1)Department of Molecular Pathology, Osaka Metropolitan University Graduate School of Medicine,
2)Department of Environmental Risk Assessment, Osaka Metropolitan University Graduate School of Medicine

P-32 Mechanism of large micronuclei formation in the liver of rat administered AA
OYuji Ishiil), Norifumi Takirnotol’z), Moceka Namikil), Shinji Takasul), Tatsuya Mitsum0t01’3),
Makoto Shibutani?, Kumiko Ogawal)

DDivsion of Pathology, National Institute of Health Sciences,
2)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
3Yamazaki University of Animal Health Technology

P-33 Analysis of autophagy in micro lesions using cluster analysis
(O Toshinori Yoshidal), Emika Haral), Kanami Oshimal), Suzuka Uomotol), Zeng Wenl),
Mio Kobayashi'>¥), Makoto Shibutani")

1)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
2)Cooperative Division of Veterinary Sciences, Tokyo University of Agriculture and Technology,
9JSPS Research Fellowship for Young Scientist (Tokubetsu Kenkyuin) DC1

P-34* Diphenylarsinic acid (DPAA) enhanced hepatocarcinogenesis via epigenetic alteration in a
transplacental mouse model
(OMasaki Fujiokal), Min Giz), Shugo Suzukil), Kana Shibanol), Guiyu Qiul),
Arpamas Vachiraarunwongz), Pharapirom Aroonratl), Yuji Oishil), Anna Kakehashil),
Hideki Wanibuchi"

1)Department of Molecular Pathology, Osaka Metropolitan University Graduate School of Medicine,
2)Department of Environmental Risk Assessment, Osaka Metropolitan University Graduate School of Medicine

P-35 A machine vision approach to predict distinct gene expression profiles in the pathology of drug-
induced liver injury
(O Takeshi Hasel), Taiko Nishinol), Mayuri Sathiyananthavell), Ramanathan Rajendiranz),
Masahiro Ooba®), Kousuke Takagi3), Shigeru Kobayashi3), Kazuhito Goda®, Kunio Hori?,
Takuya Hanashi?, Kota Akiyoshi4), Hirohumi Suzuki®), Ayako Yachie!

DsBx Corporation, 2)Agency for Science, Technology and Research, Singapore,
JR&D J apan, Evident Corporation, 4)Biological Evaluation Technology, Olympus Corporation,
Keio University School of Medicine

P-36* Toxicities of sodium arsenite in humanized liver mice
(OKana Shibanol), Min Giz), Masaki Fujiokal), Arpamas Vachiraarunwongz), Pharapirom Aroonratl),
Guiyu Qiul), Shugo Suzuki", Hideki Wanibuchi®

1)Department of Molecular Pathology, Osaka Metropolitan University Graduate School of Medicine,
2)Department of Environmental Risk Assessment, Osaka Metropolitan University Graduate School of Medicine

P-37* Chemopreventive effects of angiotensin-Il receptor blocker on rat non-alcoholic steatohepatitis
and fibrosis
(OXiaochen Kuang, Aya Naiki-Ito, Masayuki Komura, Hiroyuki Kato, Satoru Takahashi
Dept. Exp. Pathol. Tumor Biol., Nagoya City Univ.
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P-38

P-39+

P-40%

P-41+

P-42+%

P-43

P-44*

P-45+

2-Hydroxylpropyl-B-cyclodextrin-induced hepatic toxicity in ICR mice
(O Tiansheng Zhoul), Jiamin Nil), Yuanyuan Duanz), Fei Zhoul), Xixing Zhao"
DWuXi AppTec (Suzhou) Co., Ltd., DWuXi AppTec (Chengdu) Co., Ltd.

Evaluation of 2-isopropyl-N-2,3-trimethyl buthylamide (ITB) by comprehensive toxicity study using
gpt delta rats
(O Tatsuya Mitsumotol’z), Yuji lshiil), Norifumi Takimot01’3), Moeka Namikil), Shinji Takasul),
Takashi Umemuraz), Takehiko Nohmil), Kumiko Ogawal)

DDivision of Pathology, National Institute of Health Sciences,
2)Faculty of Animal Health Technology, Yamazaki University of Animal Health Technology,
3)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology

Drug induced abnormal cystic lesions of Ito-cell-like cells in Sprague-Dawley rats
(OHui Guo, Mu Du, Weijuan Zhang, Rui Zhang, Yasuhiko Hirouchi

Joinn Laboratories (Suzhou) Co., Ltd.

Influence of steatosis suppression by human growth hormone on the susceptibility to
hepatotoxicity in humanized mice
(O Tomomi Kamei, Takeshi Izawa, Yuki Takami, Miyuu Tanaka, Mitsuru Kuwamura

Laboratory of Veterinary Pathology, Osaka Metropolitan University

Investigation of the usefulness of Liver-type fatty acid binding protein (L-FABP) as biomarkers for
NAFLD/NASH

(OMarika Tohmal), Keiichi Ohataz), Tomohiko Sasase3), Teppei Uechil), Ryouhei Kamino4),

Noriko Kemuriyama4), Dai Nakae”), Katsuhiro Miyajima1’4)

1)Department of Nutritional Science and Food Safety, Faculty of Applied Bioscience, Graduate School of Tokyo
University of Agriculture,

2L-FABP Business Department, CMIC Holdings Co., Ltd.,
3)Laboratory of Animal Physiology and Functional Anatomy, Graduate School of Agriculture, Kyoto University,

4)Department of Nutritional Science and Food Safety, Faculty of Applied Bioscience, Undergraduate School of
Tokyo University of Agriculture,

5 )Department of Medical Sports, Faculty of Health Care and Medical Sports, Teikyo Heisei University

Serum LRG-1 as a diagnostic biomarker in pancreatic ductal adenocarcinoma
OXKatsumi Fukamachil), Tomoya Ozakil), Hiroyuki Tsudaz), Masumi Suzui’

1)Department of Neurotoxicology, Nagoya City University Graduate School of Medical Sciences,
2)Nanotoxicology Project, Nagoya City University

Immunopathological analysis of pancreatic insulitis in NOD mice (animal model of type 1 diabetes)
OKeita Sekiguchil), Tomohiko Sasasez), Noriko KemuriyamaS), Mai Suzuki3),
Kiyoto Mochizuki®, Masami Shinohara®, Katsuhiro Miyajima1’3)

1)Dept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Graduate School of Tokyo Univ. of Agricul.,
2)Laboratory of Animal Physiology and Functional Anatomy, Graduate School of Agriculture, Kyoto University,
3)Dept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Undergraduate School of Tokyo Univ. of Agricul.,
4)Fuji Breeding Facility, CLEA Japan, Inc., SBusiness Promotion Dept., CLEA Japan Inc.

Investigation of the availability of precision-cut liver slice (PCLS) in mice

(OChinatsu Fujiwara, Naofumi Takahashi, Yoshitaka Katoh, Shinya Miyazaki, Tsuyoshi Ito, Aya Koyama,
Atsushi Shiga, Ryoichi Ohtsuka, Satoru Yamaguchi, Makio Takeda, Takanori Harada

The Institute of Environmental Toxicology
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Gene expression analysis using RNAscope for heat shock protein in the hepatic lobule of mouse
treated with CCl4

(OHitoshi Kandori, Masami Aoki, Yumiko Miyamoto, Sayuri Nakamura, Ryosuke Kobayashi,
Mitsuharu Matsumoto, Kotaro Yokoyama

Axcelead Drug Discovery Partners

Ductular reactions in the liver of thioacetamide-treated monkeys
OMiwa Takahashil), Mihoko Onol), Hikaru Mitoriz), Satoru Kajikawal)

1)Applied Research & Operations, Astellas Pharma Inc., 2)Discovery Accelerator, Astellas Pharma Inc.

Investigation of the utility of unsupervised clustering for detecting hepatocyte hypertrophy in rats
(O Takuma Sato, Rena Ishikawa, Etsuko Ohta, Hiroki Terauchi
Eisai Co., Ltd.

Quantification of hepatotoxic findings by Al-based image analysis and correlation analysis with
serum ALT and AST

(O Yohei Inai, Takeshi Izawa, Tomomi Kamei, Miyuu Tanaka, Jyoji Yamate, Mitsuru Kuwamura

Laboratory of Veterinary Pathology, Osaka Metropolitan University

Poster Presentation 6

P-50

P-51%

P-52

P-53

Kidney and Bladder

Effects of urinary metabolites of o-toluidine associated with occupational urinary bladder cancer
on urinary bladder
(O Shugo Suzukil), Min Gil’z), Masaki Fujiokal), Anna Kakehashil), Hideki Wanibuchi"

1)Department of Molecular Pathology, Osaka Metropolitan University Graduate School of Medicine,
2)Department of Environmental Risk Assessment, Osaka Metropolitan University Graduate School of Medicine

Search for genes focused on DNA methylation dysregulation in rats repeatedly treated with
ochratoxin A for 90 days
(O Shunsuke Ozawal’z), Hiromu Okanol’z), Kazumi Takashimal’z), Yasunori Takahashil’z), Ryota Ojirol’z),
Qian Tangl’z), Xinyu Zou]’z), Toshinori Yoshida1’2), Makoto Shibutani'*?

1)Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
2)Cooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture
and Technology

The role of renal tubules occurring partial EMT and relationship with CD44 in renal fibrogenesis
(OKohei Matsushita, Takeshi Toyoda, Hirotoshi Akane, Tomomi Morikawa, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

Establishment of an immune complex-induced glomerulonephritis rat model and associated
detection methods
(OlJianjun Lyul), Shaoqiu Zhengl), Ya Wang b, Yaqun Zhangl), Zhuang Qianl), Xiaoqun Zhongl),
Zhenlong Yanl), Xiaojun Chenl), Yihao Lil), Ruinan Pengl), Hui Lil), Jianya Gel), Jing Hul),
Minbo Houz), Toko Ohira?
DnnoStar Bio-tech Nantong Co., Ltd., 2)Shanghai Innostar Bio-tech Co., Ltd.
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P-54* A novel mouse model for autosomal recessive polycystic kidney disease
(OMinori Inanaga, Tetsuro Matsuura, Syunsuke Murai, Kiyokazu Ozaki

Laboratory of Pathology, Faculty of Pharmaceutical Sciences, Setsunan University

P-55* The effects of loading high-sucrose/high-fat diet and salt water on the kidney in type 2 diabetic
mice
OKana Watanabel), Noriko Kemuriyamaz), Tomohiko Sasase3), Masashi Kashiwai4),
Masami Shinohara”), Takeshi Ohata), Katsuhiro Miyajimal’z)

1)Dept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Graduate School of Tokyo Univ. of Agricul.,
2)Dept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Undergraduate School of Tokyo Univ. of Agricul.,
3)Laboratory of Animal Physiology and Functional Anatomy, Graduate School of Agriculture, Kyoto University,

Dshibe Breeding Facility, CLEA Japan, Inc., 3)Business Promotion Dept., CLEA Japan Inc.

P-56 Development of an early detection method of rat renal carcinogens by immunohistochemistry for
y-H2AX

(O Takeshi Toyoda, Kohei Matsushita, Hirotoshi Akane, Tomomi Morikawa, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

Poster Presentation 7

Genital and Mammary Gland

P-57* The changes of testes in Sprague-Dawley rat and Beagle dog induced by estrogen receptor
inhibitor
Rongxia Li, Tian Tian, Jian Yin, Qi Liu, O Fang Zhou, Yanyan Han, Xiuying Yang
CTI Biotechnology (Suzhou) Co., Ltd.

P-58* Historical data for the histopathology on the testis and ovary in juvenile Crl:CD(SD) rats
(OHiroaki Satol), Hirofumi Hatakeyamal), Tetsuro Kurotakil), Haruko Koizumil), Tetsuyo Kajimural),
Yuichi Murakami®, Atsushi Fujiwaral), Hijiri Iwata?

DIna Research Inc., 2LunaPath Laboratory of Toxicologic Pathology, Co., Ltd.

P-59 A case of endometriosis in a cynomolgus monkey
(O Junko Fujishima, Yuji Sasaki, Hiroko Kokoshima, Saki Miyano, Madoka Motoyama, Kinji Kobayashi,
Hiroshi Maeda

Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

P-60* Deep learning-based image analysis model for classification and quantification of testicular
lesions in rats
(O Taishi Shimazakil), Kyotaka Mutal), Yuzo Yasuil), Rohit Gargz), Pranab Samantaz), Tijo Thornasz),
Toshiyuki Shoda®

1)Toxicology Research Laboratories, Yokohama Research Center, Central Pharmaceutical Research Institute, Japan
Tobacco Inc., 2 AIRA Matrix Private Limited
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Poster Presentation 8

Endocrine

P-61 Detection of antithyroid effects of iodide uptake inhibitors in rats by histopathology and
immunohistochemistry
(OHirotoshi Akanel), Takeshi Toyodal), Kohei Matsushital), Tomomi Morikawal), Tadashi Kosakaz),
Hitoshi Tajimaz), Hiroaki Aoyamaz), Kumiko Ogawal)

DDivision of Pathology, National Institute of Health Sciences,
2)Toxicology Division, Institute of Environmental Toxicology

P-62* A spontaneous benign pituicytoma in a Han-Wistar rat of 2-year carcinogenicity study
OMinbo Hou", Tiantian Cui®, Xiaogian wu), Wenyu Li", Yingying Zhangl), Yaqun Zhangz),
Jianjun Lyuz), Xijie Wangl), Toko Ohira"
1)Shanghai Innostar Bio-tech Co., Ltd., 2NnnoStar Bio-tech Nantong Co., Ltd.

Poster Presentation 9

Integument and Musculoskeletal

P-63+* Differential diagnosis of a tumor in tumorigenicity test of a neural precursor cell
(OYaqun Zhangl), Jianjun Lyul), Yanchuan Li?, Zhuang Qianl), Xiaoqun Zhongl), Wenyuan HuV,
Jing Hul), Zhenlong Yanl), Xiaojun Chenl), Yihao Lil), Ruinan Pengl), Ya Wangl), Hui Lil),
Minbo Hou3), Toko Ohira®

DInnoStar Bio-tech Nantong Co., Ltd., Hubei Topgene Xinsheng Biotechnology Co., Ltd.,
3)Shanghai Innostar Bio-tech Co., Ltd.

P-64 Fibrous formation observed at the implantation site of undifferentiated iPS cells in NOG mice
(O Takafumi Oshikatal), Masashi Iidaz), Koshiro Katokul), Takeshi Kanno"

1)Pathology Department, LSIM Safety Institute Corporation,
2)Safety Assessment Department, LSIM Safety Institute Corporation

P-65* Investigation of the usefulness of urinary titin in a model of dexamethasone-induced skeletal
muscle injury

(OKana Ishizukal), Kinuko Unoz), Keita Sekiguchil), Noriko Kemuriyama3 ), Nobuhiro Maruyama4),
Takahito Ohtani®), Katuhiro Miyajima1’3)
1)Department of Nutritional Science and Food Safety, Tokyo University of Agriculture Graduate School of Applied
Bioscience,
2)Department of Food and Nutrition Science, Tokyo University of Agriculture Graduate School of Agriculture,

3)Department of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo University of Agri-
culture,

4)Diagnostic & Research Reagents Division, Immuno-Biological Laboratories Co., Ltd.,
JBL Analysis Center, Diagnostic & Research Reagents Division, Immuno Biological Laboratories Co., Ltd.

P-66 Time course of skin lesions in a mouse model of bleomycin-induced systemic sclerosis
O Junko Shinozukal), Sachiko Shiodal), Ayumi Katoz), Sohei Oyamaz), Hironori YamagishiS),
Atsuhiko Kato"

DNon-clinical Safety Assessment Dept., Chugai Pharmaceutical Co., Ltd.,
2)Discovery Pharmacology Dept., Chugai Pharmaceutical Co., Ltd.,
3)Chugai Research Institute for Medical Science, Inc.
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P-67 Host immunodeficient mouse strains affect the histopathological characteristics of patient derived
xenograft models
(OEtsuko Fujiil’z), Kiyotaka Nakanol’z), Osamu Natori2’3), Shigeto Kawail’z), Masami Suzuki®>®

DTranslational Research Division, Chugai Pharmaceutical Co., Ltd., 2Forerunner Pharma Research Co., Ltd.,
IProcurement Department, Chugai Pharmaceutical Co., Ltd., “Central Institute for Experimental Animals

P-68* A spontaneous rhabdomyosarcoma in a Wistar Han rat
(O Wenyu Li", Minbo Hou", Tiantian Cui?, Xiaoqian wu), YingyingZhangl), Jianyan Yan,
Dandan Zhangl), Jianjun Lyuz), Toko Ohira"
l)Shanghai InnoStar Bio-tech Co., Ltd., 2NnnoStar Bio-tech Nantong Co., Ltd.

P-69* ALKS inhibitor induced funnel chest in bleomycin-induced pulmonary fibrosis model mice
(OJunichi Sugiyama, Hideki Tanaka, Shota Yoshida, Satoshi Suzuki

Preclinical Basic Research, Taiho Pharmaceutical Co., Ltd.

P-70* A spontaneous malignant giant cell tumor of bone in a Wistar rat
(OYingying Zhangl), Minbo Hou", Tiantian Cui®), Wenyu Li", Xiaogian wu?), Zhuang Qianl),
Zhiwen Wangl), Jianjun Lyuz), Toko Ohira?
l)Shanghai InnoStar Bio-tech Co., Ltd., nnoStar Bio-tech Nantong Co., Ltd.

P-71% A spontaneous myxosarcoma in an aged Wistar rat
(O Xiaoqgian Wau), Tiantian Cui®, Minbo Hou", Wenyu Li, Yingying Zhangl), Jianyan Yan"),
Yaqun Zhangz), Jianjun Lyuz), Toko Ohira?
1)Shanghai InnoStar Bio-tech Co., Ltd., DnnoStar Bio-tech Nantong Co., Ltd.

Poster Presentation 10

Immune

P-72* Spontaneous Zygomycosis in a cynomolgus monkey
OFei Zhou"?, Xixing Zhao"?, Tiansheng Zhou"?), Xihua Wangl), Jiamin Ni?, Lei Wangz), Long Jingz)
Dwuxi AppTec (Chengdu) Co., Ltd., DWuXi AppTec (Suzhou) Co., Ltd.

Poster Presentation 11

Others

P-73 Toxicological study of ultrafine titanium(IV) oxide nanoparticles administered orally for 90 days
(OJun-ichi Akagi, Yasuko Mizuta, Hirotoshi Akane, Takeshi Toyoda, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

P-74 Investigation of automated histopathological examination by Al image recognition model
(OMakoto Shirai, Masako Imaoka, Yoshimi Tsuchiya
Daiichi Sankyo Co., Ltd.
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P-75 Immunohistochemical results of ecto-5'-nucleotidase (CD73) monoclonal antibody in a panel of
frozen tissues
Yanyan Han, Tian Tian, Rongxia Li, Jian Yin, Qi Liu, Fang Zhou, O Xiuying Yang
CTI Biotechnology (Suzhou) Co., Ltd.

P-76* Case report: spontaneous amyloidosis in a Beagle dog
(OlJian Yin, Tian Tian, Xiuying Yang, Rongxia Li, Qi Liu, Fang Zhou, Yanyan Han
CTI Biotechnology (Suzhou) Co., Ltd.

P-77* Technology: identification of animal amyloid precursor proteins based on mass spectrometry of
FFPE samples
(O Susumu Iwaide, Tomoaki Murakami

Laboratory of Veterinary Toxicology, Tokyo University of Agriculture and Technology

P-78 Introducing toxic pathology common finding list for rodents by JSTP international terminology
committee
OlJunko Satol), Toshihisa Fujiwaraz), Mari Iida3), Kumiko Ogawa4), Kiyonori Kai® ), Kochi Kakimotoé),
Hitoshi Kandori”, Shunji Nakatsujig), Hirofumi Hatakeyama9), Hijiri Iwata'?

DLSIM Safety Institute, IShin Nippon Biomedical Laboratories, 3)University of Wisconsin-Madison,
“National Institute of Health Science, S)Daiichi Sankyo, ©BoZo Research Center,
7 Axcelead Drug Discovery Partners, 8 Altasciences Preclinical Seattle, Mna Research, 101 unaPath LLC

P-79 Cultivating pathologists with SEND know-how
OHirofumi Hatakeyamal), Atsushi Uematsul), Konomi Iinol), Shin-ichi Horikawal), Astushi Fujiwaral),
Takayuki Anzai?, Hijiri Iwata®

DIna Research Inc., DShowa University School of Medicine,
3LunaPath Laboratory of Toxicologic Pathology, Co., Ltd.

P-80 INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for Lesions — New
Mission — 2023
(O Shim-mo Hayashil’z), Ute Bach3), Alys E Bradley4), Mark Cestas), Dawn Goodman6),
Takanori Harada7), Matt Jacobseng), Charlotte Keenang), Rupert Kellnerlo), Beth Mahlers),
Thomas Noltem, Susanne Rittinghausenlo), Junko Satolz), John Vahlem, Katsuhiko Yoshizawa'®

DNational Institute of Health Sciences, 2>1"0ky0 University of Agriculture and Technology, 3)Bayer, “Charles River,
SNational Institute of Environmental Health Sciences, 6)Independent Consultant,

" The Institute of Environmental Toxicology, ® Astra Zeneca, ”’CM Keenan ToxPath Consulting,

1QFraunhofer ITEM, ”)Boehringer Ingelheim, 12LSI Medience, 'YEli Lily, ]4)Muk0gawa Women’s University

P-81 Analysis for the death cause of BALB/c mice in a kinase inhibitor tolerability study
(OXueyan Pu
Toxicology & Pathology Department, Roche R&D Center (China) Ltd.
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Organoid medicine for human toxicology
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(O Takanori Takebe!2>

DInstitute of Research, Tokyo Medical and Dental University, ?Communication Design Center, Yokohama City University,

3Commercial Innovation, Center for Stem Cell and Organoid Medicine, Cincinnati Children’s Hospital Medical Center,

“Division of Gastroenterology, Hepatology and Nutrition and Division of Developmental Biology, Cincinnati Children’s Hospital Medical
Center

Organoids are multicellular structures that can be derived from adult organs or pluripotent stemcells. Early versions of organoids range
from simple epithelial structures to complex, disorganizedtissues with large cellular diversity. One goal of my laboratory is to engineer
cellular complexity intoorganoids in a controlled manner that results in organized assembly and acquisition of tissuefunction. Coupled
with patient-derived stem cells, my group studied the mechanisms of humanhepatic diseases that includes biliary atresia, steatohepatitis,
recently extended to drug inducedliver injury, wherein organoid modelled remarkable correlation between the clinical phenotype
andgenotype. Here, I will discuss our recent efforts to study and predict genetically informed Druglnduced Liver Injury (DILI) by
employing human liver organoid (HLO) based model systems. Thisgenetic-, cellular-, organoid- and human-scale evidence underscored
the polygenic architectureunderlying DILI vulnerability at the level of hepatocytes, thus facilitating future mechanistic studies.
Moreover, the organoid based “polygenicity-in-a-dish” strategy might potentially inform designs ofsafer, more efficient, and robust
clinical trials.

I Biography

Takanori Takebe
Professor, Institute of Research, Tokyo Medical and Dental University

School Education

2011 Bachelor of Medicine, Yokohama City University School of Medicine

Employment History

2011 Assistant Professor (Organ Regenerative Medicine), Yokohama City University

2015 Visiting Associate Professor, Stanford University Stem Cell Biology Institute

2015 Associate Professor, Division of Developmental Biology, Department of Gastroenterology, Cincinnati Children’s Hospital (incumbent)
2016 Principal Investigator, Takeda-CiRA, Joint Program for iPS Cell Applications (T-CiRA) (incumbent)

2017 Deputy Director, Organoid Center, Cincinnati Children’s Hospital (incumbent)

2018 Professor, Center for Advanced Medical Science, Yokohama City University

2018 Professor, Institute for Integrative Research, Tokyo Medical and Dental University (incumbent)

2018 Distinguished Professor/Director, Center for Communication Design, Yokohama City University (incumbent)
Memberships

Japanese Society for Regenerative Medicine: Board of Directors, Delegate, Vice-Chairman of International Committee, Public
Relations Committee Member, Vice-Chairman of Regenerative Medicine Promotion Strategy Committee

International Society for Stem Cell Research (ISSCR): Board of Director

American Society for Clinical Investigation (ASCI)

Japanese Society for Organ Preservation Biomedical Sciences

Japanese Society for Transplantation

Japanese Cancer Association

Awards/Other

2016 Robertson Investigator Award

2017 Japan Medical Research and Development Award (AMED President’s Award)

2019 The 15th JSPS Award

2019 The 30th Annual Meeting of the Japan Medical Association Incentive Award, Surgical Division
2022 The 4th Japan Open Innovation Award (Minister of State for Science and Technology Policy Award)
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Whole-body/organ imaging with single-cell resolution by CUBIC

(OHiroki Ueda'?

DSystems Pharmacology, Graduate School of Medicine, University of Tokyo,
ILaboratory for Synthetic Biology, Center for Biosystems Dynamics Research, RIKEN

State-of-the-art tissue clearing methods provide unprecedented, high-quality optical access to very large biological specimens from
individual organs to entire intact animals. When combined with light-sheet microscopy and image informatics, currently available
tissue-clearing methods including a hydrophilic tissue clearing method CUBIC, allows us to perform whole-brain and whole-body
imaging with sub-cellular resolution. In addition, delipidation of biological specimens by tissue-clearing methods enables whole-organ
staining with specific antibodies, which can be applied even to human biology and pathology. When combined with tissue clearing,
these labelling methods allow us to systematically extract structural and functional information of complex mammalian organs. In this
plenary talk, I will discuss how tissue-clearing and its related technologies have been successfully integrated to create new biological
insights and provide a perspective for future opportunities in biology and medicine.

[ Biography

Hiroki Ueda
Professor, Systems Pharmacology, Graduate School of Medicine, University of Tokyo
Team Leader, Laboratory for Synthetic Biology, Center for Biosystems Dynamics Research, RIKEN

School Education
2000 School of Medicine, University of Tokyo
2004 Graduate School of Medicine, The University of Tokyo

Employment History

2003-2010  Team Leader, Systems Biology Research Team, RIKEN Center for Developmental Biology

2009-2014  Project Leader, Systems Biology Research Project, RIKEN Center for Developmental Biology

2011-2018  Group Director, Synthetic Biology Research Group, Cell Design Core, RIKEN Center for Biosystems Research
2018—Present Team Leader, Synthetic Biology Research Team, RIKEN Center for Frontier Biosciences

2005—Present Visiting Professor, Center for Functional Genomics, The University of Tokushima

2011—Present Adjunct Professor, Graduate School of Frontier Biosciences, Osaka University

2011-2018  Research Area Director, JST — PRESTO “Understanding and Regulating Cellular Functions in a Constitutive

Manner”

2012-2013  Visiting Professor, Graduate School of Medicine, The University of Tokyo

2013— Professor, Department of Systems Pharmacology, Division of Functional Biology, Graduate School of Medicine, The
University of Tokyo

2016— Professor, Department of Systems Informatics, Graduate School of Information Science and Technology, The
University of Tokyo

2019—Present Adjunct Professor, Graduate School of Medicine, Osaka University

Memberships

The Society for the Study of Cell Creation
The Molecular Biology Society of Japan

The Japanese Biochemical Society

The Japanese Society of Pharmacology

The Japanese Society of Sleep Research

The Biophysical Society of Japan

The Japanese Society for Marmoset Research
The Japanese Society of Anti—Aging Research
The Japan Neuroscience Society

Awards/Others

2004 Japan Innovator Award, Award for Excellence

2005 Tokyo Techno Forum 21 Gold Medal

2006 Award for Young Scientists, Minister of Education, Culture, Sports, Science, and Technology
2009 IBM Japan Science Prize

2011 Japan Society for the Promotion of Science Award

2012 Tsukahara Nakaaki Memorial Prize

2015 The 15th Yamazaki Teiichi Prize

2017 The 4th Innovator of the Year

2018 The 50th Ichimura Science Award for Meritorious Achievement
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Inheritance of toxicologic pathology: its academic significance and key knowledge

OJyoji Yamate

Emeritus Professor, Osaka Prefecture University

Switzerland chemist Paracelsus, the 16th-century said “Alle Dinge sind Gift und nichts ist ohne Gift”. In the development of
chemicals such as pharmaceuticals and agrochemicals, when taken into the body, it is important to scientifically grasp the negative
effects (side effects) in advance using laboratory animals. Toxicologic pathology can be regarded as an academic field that pursues
reactions caused in body by all substances around us, particularly based on histopathology. If there is an effect that should be concerned
in the use or living environment, it is also responsible for recommending to the government to make laws and apply them appropriately
in order to guard the human health.

Some predecessors told me that toxicologic pathology would become an important academic field in future, and I joined the JSTP
since its founding. During a period of nearly 40 years, in the society, very useful research articles have been published. I would like to
introduce what I think is “Inheritance of Toxicologic Pathology” and, some of “Key Knowledge”.

1. Significance of toxicologic pathology

The thalidomide tragedy taught us the need for safety tests, and “Silent Spring” by Rachel Carson indicated the importance for the
persistence and biological concentration of agrochemicals. In addition, we learned the horror of the accumulation of heavy metals
as pollution in Showa-Era, such as Minamata and Itai-Itai diseases. In a wide range of academic fields such as toxicology, forensic
medicine, environmental conservation, and nutrition science, toxicologic pathology can be said to be the basis for evaluation. Even in
infectious diseases, endotoxins/exotoxins produced by bacteria and inhibition of nucleic acid/protein synthesis due to viral infection give
negative effects on cells.

2. Studies on aging changes in laboratory animals

In 1980’s, under enforced GLP, it was essential to establish the species specific-background data of SPF animals. Aging lesions can
sometimes confuse toxicologic assessment of test substances. Therefore, it is important to clarify the pathological characteristics of
spontaneous neoplastic and non-neoplastic lesions occurring with age, even in rare cases. Such studies should also lead to opportunity
to develop mutants due to genetic polymorphism as animal models; these mutants have been accidentally discovered, as examples
including cerebellar vermis defect and dwarf rats.

3. Densification of safety evaluation and its development of novel methods

In non-clinical studies, determining whether toxic changes also occur in humans is the most difficult. The investigation of
mechanisms for toxic effects in each animal species is extremely important from the viewpoint of comparative pathology. In this sense,
the development/application of humanized liver chimeric mice is attracting attention. a2u-globulin nephropathy/renal tumors in male
rats, peroxisome proliferation/liver tumors, and phenobarbital hepatocyte hypertrophy/thyroid tumors cannot be extrapolated to humans.
Toxicologic evaluation is being densified more, including such cases as the search for microRNAs as biomarkers and the mechanism of
hepatotoxicity modification by patho-biological reaction via M1/M2 macrophage polarization.

Improving capacity for pathological diagnosis is required to us every day. Compliance with 3Rs in animal experiments and
development of alternative evaluation systems that do not use animals are steadily advancing. Toxicologic pathologists are responsible
for publishing the obtained research results and for building a safe/secure society through highly accurate risk assessment using cutting-
edge methods. Hopefully, this presentation would give an opportunity for members to think together about the responsibilities of
toxicologic pathology in their respective work-areas, while being aware of SDGs. What is “Inheritance of Toxicologic Pathology”?

[ Biography

Jyoji Yamate
Emeritus Professor, Osaka Prefecture University

School Education
1979-1981 Yamaguchi University, Graduate School of Agriculture, Master’s Course, Department of Veterinary Medicine

1991 Doctor of Agriculture, The University of Tokyo

Employment History

1981-1991 The Japan Biological Science Institute

1992-2020 Department of Veterinary Medicine, Graduate School of Life and Environmental Sciences, Faculty of Agriculture, Osaka
Prefecture University

1997-1998 Studied at Ontario College of Veterinary Medicine, University of Guelph, Canada

2013-2017 Vice Dean, Graduate School of Life and Environmental Sciences, Osaka Prefecture University

2013-2017 Vice President, Research Promotion Organization, Osaka Prefecture University

2021- Present Emeritus Professor, Osaka Prefecture University

Memberships

Japanese Society of Toxicologic Pathology: Director/Councilor/Honorary Member
Japan Veterinary Medical Association: Director/Councilor

Japanese College of Veterinary Pathologists: Director/Councilor/Honorary Member
International Association of Toxicologic Pathologists (IATP): President

Awards/Others

2000 Japan Veterinary Medical Association Award (No. 88): Japan Veterinary Medical Association
2016 Nakamura Prize, Osaka Veterinary Medical Association: Osaka Veterinary Medical Association
2020 Ochi Prize (No. 31): Japan Veterinary Medical Association

— 141 —

2
<
>
o
-
(5]
2
@
0
—
g€
(]




P
()
<
3
o
-
o
-
®
Q
-
[=
=
o

The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology Keynote Lecture

Fundamental approach for setting permitted daily exposure (PDE)

(O Akihiko Hirose

Chemicals Evaluation and Research Institute

In quantitative risk assessment of chemical substances, the main objective is to establish the health-based guidance value such as
permitted daily exposure (PDE, ADI, TDI etc.). As for general protocol, an acceptable intake is determined by dividing the no-observed-
adverse-effect level (NOAEL) from critical toxicity studies, such as long-term chronic toxicity studies in laboratory animals or
epidemiological studies, by an uncertainty factor (also called as safety factor or modifying factor). This factor had been firstly applied
to the no-observed-effect level (NOEL) as a safety factor of 100 in the guidelines for evaluating food additives by the U.S. FDA in the
1950s. Later, international assessment organizations such as JECFA interpreted the factor of 100 as factors for species difference of 10
and an individual difference of 10. In recent years, it has been standard to use NOAEL as the basis for setting ADIs. However, from
the perspective of appropriately selecting the POD (point of departure) for setting PDEs, the basis for choice of NOEL or NOAEL as a
POD may not be explained by toxicological significance alone. Also, even for the same compound, species and individual uncertainties
may vary depending on the nature of the critical endpoint. Therefore, each PDE should be estimated separately for each corresponding
endpoint. In this talk, I would like to discuss how acceptable daily intake should be properly established from these perspectives.

I Biography

Akihiko Hirose
Technical Advisor, Chemicals Evaluation and Research Institute, Japan

School Education

1984—-1986 MS, Graduate School of Pharmaceutical Sciences, Toyama Medical and Pharmaceutical University

1986—1990 PhD, Graduate School of Medicine, Tohoku University (Doctor of Medicine)

1990-1996 Researcher, Department of Toxicology, National Institute of Health Sciences

1996-2008 Senior Researcher, Office of Integrated Assessment and Research, National Institute of Health Sciences

2008-2016 Director, Office of Integrated Assessment Research, National Institute of Health Sciences

2008-2016 Manager, Division of Safety Prediction and Evaluation, National Institute of Health Sciences

2022— Technical Advisor, Institute of Safety Assessment Technology, National Institute of Chemical Evaluation and Research
(NICReS)

Memberships
Japanese Society of Toxicology: Director/Councilor, Annual President of the 47th Annual Meeting (June 2020)

Awards/Others
2007 SOT Risk Assessment Specialty Section Paper Award
2021 Society Award, Japanese Society of Toxicology

2011, 2012, 2015 Pfizer Award

Expert Member, Chemical Substances Investigation Committee, Ministry of Health, Labour and Welfare, Japan

Member, Study Group for Sequential Revision of Water Quality Standards, Ministry of Health, Labour and Welfare, Japan
Working Group, Expert Committee for Health Risk Assessment of Hazardous Air Pollutants, Ministry of the Environment, Japan
Expert for WHO Guidelines for Drinking Water Quality
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Spatial transcriptomics based on microstructure

(OMizuki Honda

Graduate School of Medicine, Kyoto University

In pathology sections, morphological information by HE staining and protein expression information by immunostaining can be
obtained. In addition to these information, if spatial information can be linked to gene expression profiles on pathological section, more
accurate diagnosis and prognosis prediction at the molecular level would be possible. We have developed a novel high-depth spatial
transcriptomics method, Photo-Isolation Chemistry (PIC), which is able to isolate gene expression profiles only from photo-irradiated
region on tissue section. PIC can analyze macroscopic regions to microscopic regions of less than 1 um with high depth. Furthermore,
PIC can be applied to not only to unfixed fresh frozen sections, but also to fixed frozen sections and paraffin sections, and is expected to
be widely used in biological research as well as clinical research such as pathological diagnosis. Here, we introduce the principle of PIC
and various examples of analysis, and also discuss new approaches to interpretation of pathological findings using PIC.

[ Biography

Mizuki Honda
Assistant Professor, Graduate School of Medicine, Kyoto University

School Education

2008—-2012 Department of Genetic Engineering, Faculty of Bioscience and Biotechnology, Kinki University [BS (Engineering)].

2012-2013 Graduate School of Bioscience and Biotechnology, Nara Institute of Science and Technology (Master’s Program)

2013-2014 Department of Stem Cell Biology, Graduate School of Medical Sciences, Kyushu University [Master of Medical
Science].

2014-2018 Department of Stem Cell Biology, Graduate School of Medical Sciences, Kyushu University [Doctor of Medical
Science].

Employment History

2018 Academic Researcher, Department of Developmental and Regenerative Medicine, Graduate School of Medicine, Kyushu
University

2018-2020 Assistant Professor, Department of Developmental Biology and Regenerative Medicine, Graduate School of Medicine,
Kyushu University

2020- Present Assistant Professor, Center for Medical Innovation, Graduate School of Medicine, Kyoto University

Memberships

The Molecular Biology Society of Japan

The Japanese Society for Developmental Biology

Awards/Other

2019 Best Poster Award: The 4th Meeting of Young Scientists and Technical Support Seminar
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Utilization of biomarker for neurotoxicity assessment

O Tomoya Sano

Drug Safety Research and Evaluation, Takeda Pharmaceutical Company Limited

Central nervous system toxicity accounts for nearly 25% of compound research terminations in the drug discovery process.
Consequently, improving the sensitivity of neurotoxicity assessment in nonclinical studies has been a major concern in the
pharmaceutical industry. Although neurotoxicity is typically assessed preclinically through neurobehavioral evaluation and
histopathology, there are no standardized and qualified fluid biomarkers for evaluating neurotoxicity in nonclinical studies. Recently,
single-molecule array assays have enabled reliable detection of biomarkers at lower levels in body fluid, and this technology could also
be used to monitor disease progression and/or adverse events. This session highlights neurofilament light chain (NfL) as a marker of
neurodegeneration, focusing on the correlation between the alteration of NfL and neuropathological changes observed in nonclinical
studies. Then, the usefulness of NfL as a potential neurotoxicity biomarker will be discussed and points to consider in its application will
be presented.

I Biography

Tomoya Sano
Senior Research Scientist, Drug Safety Research and Evaluation, Takeda Pharmaceutical Company Limited

School Education

2001-2005 Faculty of Pharmaceutical Sciences, Setsunan University

2005-2007 MS, Graduate School of Pharmaceutical Sciences, Setsunan University
2007-2010 PhD, Graduate School of Pharmaceutical Sciences, Setsunan University

Employment History
2010—Present: Takeda Pharmaceutical Company Limited

Memberships
Japanese Society of Toxicologic Pathology: Councilor

Awards/Others
2021 JTP Young Scientist Best Paper Award, Japanese Society of Toxicologic Pathology
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In-resin CLEM for correlation analysis of large areas of cells and tissues

(O1sei Tanida, Takahito Sanada, Shun Mitsui, Junji Yamaguchi, Chigure Suzuki, Yasuo Uchiyama

Juntendo University Graduate School of Medicine

Organelle imaging together with fluorescent labeling by electron microscopy has become possible with the development of scanning
electron microscopy (SEM), which can analyze a wide area with a resolution that exceeds that of transmission electron microscopy. In
addition, the SEM image acquisition area is approaching that of superresolution fluorescence microscopy, and the next generation of

electron microscopy technology is accelerating. Hence, more precise correlation between fluorescent images and electron microscopic
images is necessary in correlative light and electron microscopy (CLEM). We have developed an in-resin CLEM technique using ultra-
thin sections of epoxy resin samples to obtain fluorescence and electron microscopy images in the same section. Two-color in-resin
CLEM of organelles was performed using two green (mWasabi, CoGFP) and two red fluorescent proteins (mCherry2, mKate2). To

wnisodwAg

obtain more stable and stronger fluorescent signals, a proximity-labeling method using miniTurbo, a biotin ligase, was applied to
in-resin CLEM. This method successfully increased the sensitivity and long-term stability of in-resin CLEM. In addition, the application
of in-resin CLEM to the tissue level using the novel method currently under development will be presented using mouse brain models of
neuronal ceroid lipofuscinosis.

I Biography

Isei Tanida
Senior Associate Professor, Graduate School of Medicine, Juntendo University

School Education

1984—-1987  Department of Biology, Faculty of Science, The University of Tokyo
1987-1988  Master’s Program, Graduate School of Science, The University of Tokyo
1992-1996  Doctoral Program, Graduate School of Science, The University of Tokyo

Employment History

1998-2003  Research Assistant, First Department of Biochemistry, Juntendo University School of Medicine
2003-2005  Lecturer, First Department of Biochemistry, Juntendo University School of Medicine
2005-2014  Director, Cell Chemistry Division 2, National Institute of Infectious Diseases (NIID)
2014—Present Senior Associate Professor, Graduate School of Medicine, Juntendo University

Memberships

The Molecular Biology Society of Japan
American Society for Cell Biology

The Japanese Society of Anatomy

The Japan Neurological Society

Awards/Others
2022 Blue Frame Award from Addgene
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Visualization of multivalent histone modifications in a single cell by iChmo

(ONaoko Hattori, Yu-Yu Liu, Toshikazu Ushijiima

Department of Epigenomics, Institute for Advanced Life Sciences, Hoshi University

The alterations of histone modifications are one of the causes of carcinogenesis and are likely to be involved in allergy, autoimmune
disorders, and type 2 diabetes. In addition, the crucial importance of their combinations is indicated. Especially, the combination of
H3K4me3 and H3K27me3 (bivalent modification) is present almost exclusively in pluripotent stem cells, maintaining their stemness.
Regardless of the crucial importance of combinations of histone modifications, they cannot be analyzed at the single-cell level.
Therefore, we have established an imaging method, the iChmo. iChmo was applied to analyze a combination of histone marks in tissue
samples and samples with heterogeneous cell populations. Taking advantage of iChmo, we revealed that the bivalent modification
disappeared in a highly concerted manner, while phenotypic differentiation proceeded with large variations among cells in mouse
ESCs at an early stage of differentiation. Also, iChmo revealed the presence of bivalent histone modifications in a small population of
senescent mouse embryonic fibroblasts (MEFs) but not in proliferating MEFs. Applying iChmo to samples with heterogeneous cell
populations and tissue samples is expected to clarify the unknown pathological significance of various combinations of epigenetic
modifications.

I Biography

Naoko Hattori
Project Associate Professor, Institute for Advanced Biosciences, Hoshi University of Pharmacy and Life Sciences

School Education

1996—2000 Faculty of Agriculture, Tohoku University

2000—-2002 MS, Graduate School of Agricultural and Life Sciences, The University of Tokyo
2002-2005 PhD, Graduate School of Agricultural and Life Sciences, The University of Tokyo

Employment History

2004—-2005 JSPS Research Fellow (DC2)

2005-2006 JSPS Research Fellow (PD)

2006—2008 Project Assistant Professor, Graduate School of Agricultural and Life Sciences, The University of Tokyo
2008—-2011 Research Resident, Department of Carcinogenesis, National Cancer Center Research Institute
2011-2022 Research Fellow, Division of Epigenome Analysis, National Cancer Center Research Institute

2022- Project Associate Professor, Institute for Advanced Biosciences, Hoshi University

Memberships

The Japanese Cancer Association: Councilor

The Molecular Biology Society of Japan

Japanese Society for Epigenetics

Japanese Society for Environmental Epigenomics: Executive Committee Member

Awards/Others

2007 President’s Award, 100th Meeting of the Japanese Society for Breeding Biology

2015 Incentive Award, 9th Meeting of the Japanese Society for Epigenetics

2019 Poster Award, 7th Annual Meeting of the Japanese Society for Cancer and Metabolism
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Panel discussion 1: Training of Specialists on Toxicologic Pathology

OKiyokazu Ozaki", Toshihisa Fujiwara®

1 Setsunan University, 2 Shin Nippon Biomedical Laboratories, Ltd.

In recent years, due to the downsizing of non-clinical departments and closure of GLP organizations involved in drug development
in pharmaceutical companies, many of the studies conducted within companies have become short-term studies such as compound
screening and/or toxicity profiling studies. Many institutions have fewer pathological specimens to examine due to a decrease number
of toxicity studies. The lack of mid- to long-term studies has reduced opportunities for pathologists to observe a variety of spontaneous
lesions, age-related changes, hyperplastic lesions, neoplasms, and other cases. In such an environment, young pathologists who aspire
for diplomate of JSTP are troubled with learning methods until they obtain the certification, and instructors are struggling to secure
teaching materials, and teaching policies. In addition, senior pathologists are often absent due to departmental transfers, and there are
also concerns about a lack of instructors. In intent and purpose of this panel discussion, the current status and problems of education up
to the qualification in large and medium-scaled pharmaceutical companies, CROs, and universities will be extracted and shared, and to
help in the training of pathologists in the future.

Note: This is a statement of the purpose of the Panel Discussion, not an Abstract.
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Training of toxicological pathologists in pharmaceutical companies. Report #1

(O Etsuko Ohta

Global Drug Safety, Eisai Co., Ltd.

Starting this fiscal year, the membership in the society required to obtain the toxicologic pathologist certification is now 3 years. In our
company, an employee became “toxicological pathologist” after having 3 years of training after joining our company. If a trainee has
a veterinary background and experiences in pathology field, he/she often has a certain a basic background to call pathologic findings.
To do toxicologic pathology evaluation for non-clinical toxicity studies for drug development, one should have various additional
knowledge and training including histology, comparative anatomy/pathology/physiology, drug development and regulatory submission
package, training by using specimens and dataset from studies conducted in the past, and on-the-job training. Highly effective way to do
the training should be considered. In this presentation, an overview of our study pathologist education and training program will be done
to promote the training of toxic pathologists and to address some of the issues.
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Training of toxicological pathologists in pharmaceutical companies. Report #2

(O Tomo Sasaki

Maruho Co., Ltd.

We believe that the greatest barrier to training Toxicologic Pathologists in medium-sized pharmaceutical companies is the difficulty in
building an in-house educational system due to lack of mentors and study materials. Diplomates and senior pathologists with plenty of
experience are not always present in pathology team, since the team is not an independent organization and difficult to retain human
resources. In addition, the number of in-house toxicology studies is few and their study conditions (e.g., species, duration, route of
administration, target organ) are not wide range, therefore we cannot prepare sufficient specimens for training. As a result, it is highly
dependent on external education and trainee’s own efforts, and requiring more than 10 years to qualify. Practical experience includes
pathology assessment of in-house studies (toxicology/pharmacology studies), discussion among pathology members, and monitoring
of outsourced studies. To obtain qualifications for Toxicologic Pathologists, they actively participate in education seminars related to
toxicologic pathology and veterinary pathology, conference on experimental animal histopathology (Kokenkai), Kansai conference
on toxicologic pathology (KCTP), etc., and the large amount of knowledge and experience lacking in our in-house experience are

supplemented.
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Training of toxicologic pathologists in contract research organizations (CROs)

OKinji Kobayashi

Pathology Department, Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

The number of studies conducted at contract research organizations (CROs) means trainees encounter a wide variety of cases. However,
using Shin Nippon Biomedical Laboratories, Ltd. (SNBL) as an example, trainees cannot take advantage of this due to the need to
perform necropsies while also needing to study to obtain certification (as a veterinary/toxicology pathologist) in order to be assigned
as a study pathologist. In response to this, SNBL allocates 5% of working hours to microscopy training. We also established a system
whereby trainees are sent on short-term assignment to facilities away from the head office where they can devote themselves to
microscopy training and seek guidance from senior pathologists. The content of the training program is adjusted to match the level of the
individual. In consideration of practical application after certification, training incorporates discussion of tissue specimens to improve
trainees’ ability to put findings into words and develop the ability to communicate these findings to a third party. To assist candidates
in meeting the requirements for certification, we also encourage participation in histopathology training webinars and slide conferences
presented by the Japanese Society of Toxicologic Pathology, as well as pathology workshops in Japan and abroad. CROs will continue
to need to educate toxicologic pathologist trainees through repeated trial and error in order to provide histopathological data that can be
trusted by clients.
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Training on toxicologic pathology in veterinary schools

O Mitsuru Kuwamura

Laboratory of Veterinary Pathology, Osaka Metropolitan University

In recent years, many students become a veterinary clinician after graduation from our Graduate School of Veterinary Science, but there
are certain number of students who wish to work for pharmaceutical and chemical companies. Especially at our university, there are
many students from the Kinki area, so many students want to work for companies in the Kinki area. However, in veterinary education,
it is relatively new that the education system of subjects using experimental animals was established. Since 2016, our veterinary school
has offered the subjects of toxicologic pathology (1 credit) and toxicologic pathology practice (1 credit) as selective subjects in the fifth-
grade. Due to the revision of the curriculum, it was necessary to reduce the total number of credits in the integrated new university.
The new curriculum is also planning to offer the veterinary environmental pathology (1 credit) as a selective subject. I will explain the
contents of these lecture and practice and the educational effects. In addition, in our laboratory, we have collected sections and photos
such as background and representative induced lesions of experimental animals. These sections are converted into virtual slides, and we
use them for education of toxicologic pathology in our laboratory. They are also used in the study session called “Rinku Seminar” that

was held regularly at our veterinary campus.
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Utilization of educational opportunities sponsored by the Japanese Society of Toxicologic
Pathology

O Hisashi Anayama!-?

Y Drug Safety Research and Evaluation, Research, Takeda Pharmaceutical Company Limited, 2 Education Committee of JSTP

As educational opportunities provided to members by the Japanese Society of Toxicologic Pathology (JSTP), slide conferences and
educational seminars have been held once a year. The slide conference gives a comprehensive explanation of anatomy/physiology, non-
proliferative lesions, and proliferative lesions of specific organ systems at each year, and is a meeting in which systematic knowledge
can be acquired. At the educational seminars, lectures on cutting edge science in a wide range of fields and commentary on INHAND
are given. In addition to these lecture trainings, a expository session of microscopic examination - detailed edition - and a webinar
for histopathology have been held in recent years as additional opportunities to increase the practical knowledge and experience of
toxicologic pathology. In the expository session of microscopic examination, which has been held since FY2015, the group discussion
leading to diagnosis and the explanation and review by the lecturer are conducted for some representative specimens that were used
in the previous year’s certification examination. In the webinar for histopathology that has been conducted since FY2020, interactive
commentary by lecturers is provided as a web seminar on digital slide specimens after pre-viewing for a certain period and pre-
submission of diagnosis by participants. The roles and expected educational effects of each activity from the viewpoint of the organizer
of the meetings will be introduced.
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Information and utilization of histopathological discussion meetings on experimental animal
specimen in Japan

O Toshihisa Fujiwara

Pathology Department, Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

There are many meetings for the purpose of discussing histopathology specimens in Japan. The representative group is the Conference
on Experimental Animal Histopathology (CEAH), which was established in 1980 and is currently a large group of 86 organizations,
including pharmaceutical companies, CROs, and educational and research institutions throughout Japan. Once a year, a two-day meeting
is held to discuss pathological specimens (more than 10 cases/year) submitted by institutions that are obligated to submit specimens.
In addition, the Maekawa Seminar, which is an educational gathering mainly for pre-licensed toxicologic pathologists, and the Lady
Patho, a forum for discussion and exchange of opinions among women pathologists, where lively discussions are held about three to
four times a year. Another local meeting is the Kansai Conference on Toxicologic Pathology (KCTP), which was established in 1996 by
organizations in Kansai area. Currently, 18 organizations belong to the group, and it is operated as a conference where young and senior
members can freely discuss. And the Pipe-nokai and the Tsukuba Toxicological Pathology Meeting formed by volunteer companies
are held about four times a year. In addition, there are also pathology meetings organized by veterinary pathology university, and small
study groups by voluntary. In my part, I introduce some of the major domestic meetings for reviewing histopathology specimens, and
propose how to make the most of these meetings.
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The level required by the JSTP’s certification system for toxicologic pathology

(OXKatsuhiko Yoshizawa!?

DDepartment of Innovative Food Sciences, School of Sciences and Nutrition, Mukogawa Women’s University,
2Board Certification Committee of JSTP

The Japanese Society of Toxicologic Pathology has established a toxicologic pathologist certification system to certify high-quality
toxicologic pathologists in order to improve the reliability of pathologic examinations in safety studies of chemicals and drugs and to
contribute to the advancement of toxicologic pathology. Passing the certification exam is the first step toward becoming a toxicologic
pathologist who can be trusted as a pathologist in charge of toxicology testing. To pass the certification exam, a minimum of 60%
correct on all written (general, individual, and comprehensive), macro (10 questions), and micro (10 questions) examinations is required.
The examinations are based on the understanding of the anatomy and physiology of normal organs and tissues as well as species-
specific and organ-specific biological reactions, the biological reactions (non-tumor and tumor) and toxic mechanisms of typical
chemical substances, and spontaneous lesions including age-related lesions in laboratory animals such as rats, mice, dogs, monkeys,
rabbits, and pigs. In order to qualify outstanding foreign pathologists as early as possible, the eligibility requirements for the certification
examination have been relaxed starting in 2022. Those who pass the certification examination should also aim to become toxicologic
pathologists who can work overseas.

"
o
5
o
=
73
o
c
@
@
o
E

— 154 —



Panel Discussion The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology

Panel discussion 2: Adverse/non-adverse case studies (practice of toxicity assessment)

(O Masako Imaoka®, Saori Matsuo?

DMedicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd., ?Chugai Pharmaceutical Co., Ltd.

In toxicity studies, it is necessary to judge whether each change is adverse/toxic or not, in addition to judging whether the observed
findings are drug-induced or not. However, the criteria are not always clearly manifested. In this panel discussion, we will conduct case
studies using virtual data and a real-time voting format. We will collect participant’s opinions about the criteria of adverse/non-adverse,
to see whether there is a variation, and what findings are considered critical on the judgment. Through this case study, we would like
to learn about the way of consideration in other companies/institutions, to share the multifaceted viewpoints, which is essential for the
toxicity evaluation, and use it as an opportunity to reaffirm the difficulty and interest of evaluation. As a reference for the discussion on
the day, the questions presented in each case study are listed below.

Case 1) What dose level is considered as NOAEL with regard to the liver?

Case 2-1) What dose level is considered as NOAEL?

it

Case 2-2) What dose level is considered as HNSTD?

lo5ien o

[=]

Case 3) What dose level is considered as NOAEL with regard to the heart?
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W-1%*

Pulmonary dust foci as rat pneumoconiosis lesion induced by titanium dioxide nanoparticles
in 13-week inhalation study

O Shotaro Yamano, Kenji Takanobu, Hideki Seno, Yumi Umeda
Japan Bioassay Research Center

[Background] Most toxicological studies on titanium dioxide (TiO,) particles to date have concentrated on carcinogenicity and
acute toxicity, with few studies focusing of pneumoconiosis. The present study examined rat pulmonary lesions associated with
pneumoconiosis after inhalation exposure to TiO, nanoparticles (NPs).

[Methods] Male and female F344 rats were exposed to 6.3, 12.5, 25, or 50 mg/m? anatase type TiO2 NPs for 6 h/day, 5 days/week for 13
weeks using a whole-body inhalation exposure system.

[Results] Histopathological analysis revealed that the spots were alveolar lesions, characterized predominantly by the agglomeration
of particle-laden macrophages and the presence of reactive alveolar epithelial type 2 cell (AEC2) hyperplasia. We defined this
characteristic lesion as pulmonary dust foci (PDF). The PDF is an inflammatory niche, with decreased vascular endothelial cells in the
interstitium, and proliferating AEC2 transformed into alveolar epithelial progenitor cells.

[Conclusions] These PDFs histopathologically resemble some pneumoconiosis lesions in workers and lung disease in smokers,
suggesting that PDFs caused by exposure to TiO> NPs in rats are an early pneumoconiosis lesion and may be a common alveolar
reaction in mammals.

[Reference] Yamano, S., Goto, Y., Takeda, T. et al. Pulmonary dust foci as rat pneumoconiosis lesion induced by titanium dioxide
nanoparticles in 13-week inhalation study. Part Fibre Toxicol 19, 58 (2022). https://doi.org/10.1186/5s12989-022-00498-3

W-2%

The role of DPYD inhibitory effect of Luteolin in pancreatic cancer and its effects in
combination with 5-FU

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

Dep. Exp. Pathol. Tumor Biol., Nagoya City Univ., Grad Sch Med Sci

[Introduction] We previously reported that luteolin (Lut), a flavonoid, inhibits BOP-induced pancreatic carcinogenesis in hamsters and
inhibits dipyrimidine dehydrogenase (DPYD) expression. In this study, we investigated the detailed mechanisms of the contribution of
DPYD to pancreatic cancer from RNA-seq analysis. We also examined the inhibitory effect of the combined administration of 5-FU and
Lut on PDAC.

[Methods and Results] RNA-seq was performed using subcutaneously transplanted tumors of a DPYD-transfected human PDAC
cell line. The results showed that MEP1A and MMP9 mRNA were upregulated, and immunostaining of the tumors revealed that the
percentage of MEP1A or MMP9 positive area was increased. MEP1A-PDAC transfectants showed a significant increase in invasive
ability. Pdx1-Cre;KrasG12D/+;Trp53flox/flox (KPPC) mice were divided into 4 groups (5-FU (40 mg/kg/week i.p.) alone, Lut alone
(100 ppm in diet), a combination treatment group, and a control group), and mice of each group were treated for 4 weeks. As a result,
a significant decrease in pancreatic weight loss was observed in the combination-treated group. DPYD expression was not observed in
pancreatic cancer cells of KPPC mice, but DPYD expression was decreased in the liver.

[Conclusion] Elevated DPYD expression in PDAC enhances invasive potential through the expression of MEP1A and MMP9. Our
results suggest that Lut may potentiate the effect of 5-FU via suppressing the expression of DPYD in the liver.
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Possible involvement of chromoanagenesis in mechanisms of acetamide-induced
hepatocarcinogenesis in rats

O Norifumi Takimoto'?, Yuji Ishii", Kenji Nakamura'?, Moeka Namiki", Shinji Takasu", Tatsuya Mitsumoto'¥, Makoto Shibutani®,
Kumiko Ogawa"

DDivision of Pathology, National Institute of Health Sciences,
ILaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
3Faculty of Animal Health Technology, Yamazaki University of Animal Health Technology

[Background] Acetamide (AA) is a potent hepatocarcinogen in rats. We have shown that AA induces liver-specific chromosome
aberrations characterized by the formation of large micronuclei. Recently, it has been suggested that micronuclei could be a cause
of carcinogenesis due to chromoanagenesis and the resultant drastic changes in chromosome structure. In this study, to clarify the
involvement of chromoanagenesis in AA heaptocarcinogenesis, we examined the feature of AA-induced liver tumor.

[Methods] Livers of male F344 rats fed a diet containing 2.5% acetamide for 26—-30 weeks were examined histopathologically. Whole
genome sequences (WGS) were performed in 8 hepatocellular adenoma (HCA) and 7 carcinoma (HCC) samples. All tumor sections
were subjected to immunohistochemical analysis for expression of the oncogene Myc.

[Results] In WGS analysis, large copy number gains were observed in various chromosomes of AA-induced HCA and HCC. The copy
number gains were frequently found in the region including the Myc on chromosome 7. Immunohistochemical staining revealed that the
nuclei in 39.2% of HCAs and 86.2% of HCCs were positive for anti-c-Myc antibody. On the other hand, these features were not found
in DEN-induced liver tumors.

[Discussion] The detected copy number variants suggest that chromoanagenesis contributes to the process of AA hepatocarcinogenesis.
Moreover, over-expression of c-Myc protein with copy number gain might play an important role in AA tumorigenesis.

W-4*

Early detection of genotoxic hepatocarcinogens using yH2AX and Ki-67: an automated
machine learning approach

O Ayano Michiba", Min Gi?, Eiko Sakurai", Atsushi Teramoto®, Yuka Kiriyama'¥, Seiji Yamada", Hideki Wanibuchi®,
Tetsuya Tsukamoto"

DDepartment of Diagnostic Pathology, Graduate School of Medicine, Fujita Medical University,

2Department of Environmental Risk Assessment, Graduate School of Medicine, Osaka Metropolitan University,
9Graduate School of Health Sciences, Fujita Medical University, ¥Department of Pathology, Narita Memorial Hospital,
SDepartment of Molecular Pathology, Graduate School of Medicine, Osaka Metropolitan University

[Background] Genotoxic hepatocarcinogens (GH) need to be properly predicted from other chemicals. In this study, we analyzed the
early response of rat hepatocytes using YH2AX and Ki-67.

[Methods] One hundred and thirty-five 6-week-old Crl:CD (SD) male rats were treated with 22 chemicals and were sacrificed after 24
hours. Liver tissues were immunostained with YH2AX and Ki-67 and the positivity rates were measured in Zones 1-3. These values
were evaluated for genotoxic hepatocarcinogenicity (GH) with three machine learning models including Naive Bayes, Random Forest,
and k-Nearest Neighbor algorithm performing a 10-fold cross-validation method.

[Results] YH2AX tend to be upregulated mainly in Zone 3 and Ki-67 in Zone 1. YH2AX was induced in all 11 GH but not in 3 out of
11 non-GH. Ki-67 was increased in 10 of 11 GH, but not in 8 out of 11 non-GH (P<0.05 for all, ANOVA). Random Forest showed the
best results for assessing GH. The sensitivity and specificity of identification of GH was 95.0% (76/80 individuals) and 90.9% (50/55
individuals) for yH2AX, respectively. For Ki-67, the figures were 96.2% (77/80 individuals) and 81.8% (45/55 individuals).

[Discussion] Both YH2AX and Ki-67 were considered useful biomarkers for early detection of GH. The machine learning model using
YH2AX and Ki-67 could automatically discriminate GH with high accuracy.
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Aberrant DNA methylation in dimethylarsinic acid-induced rat bladder carcinogenesis

O Tomoki Yamamoto", Min Gi®, Shugo Suzuki”, Masaki Fujioka", Arpamas Vachiraarunwong®, Guiyu Qiu", Kana Shibano",
Kazuki Shimizu?, Anna Kakehashi”, Hideki Wanibuchi®

DDepartment of Molecular Pathology, Osaka Metropolitan University, Graduate School of Medicine,
IDepartment of Environmental Risk Assessment, Osaka Metropolitan University, Graduate School of Medicine

[Background] Arsenic is a human bladder carcinogen. It has been suggested that aberrant DNA methylation occurs during the
metabolism of arsenic to the methylated metabolites, but the details on aberrant DNA methylation in arsenic-induced urinary bladder
carcinogenesis remind unclear.

[Aim] To determine the aberrant DNA methylation in rat bladder cancer induced by dimethylarsinic acid (DMA), a major organic
metabolite of arsenic.

[Methods] Genome-wide DNA methylation and microarray gene expression analyses of DMA-induced rat bladder cancers in a two-
year carcinogenicity bioassay were performed. In addition, to examine gene expression alterations in the early stage of bladder
carcinogenesis, gene expression analysis was conducted in the bladder urothelium of rats treated with DMA for 4 weeks.

[Results] The promoter regions of 246 genes were found to be hypermethylated in DMA-induced rat bladder cancer when compared
to the normal mucosa. These genes are involved in the activation of signaling pathways, regulation of transcription factors, and
post-translational modification of proteins. Furthermore, expression of 4 of the above genes was significantly decreased in bladder
urothelium after 4-week DMA treatment and DMA-induced bladder tumors.

[Conclusion] Our findings indicated that aberrant DNA methylation was involved in the early stage of DMA-induced rat bladder
carcinogenesis and contributed to cancer development.

Toxicities of various arsenicals on immortalized normal human bladder epithelial cells

O Arpamas Vachiraarunwong?, Min Gi'?, Tohru Kiyono®, Shugo Suzuki?, Kana Shibano?, Guiyu Qiu?, Pharapirom Aroonrat?,
Anna Kakehashi®, Masaki Fujioka?, Hideki Wanibuchi?

DDepartment of Environmental Risk Assessment, Osaka Metropolitan University, Graduated School of Medicine,
2Department of Molecular Pathology, Osaka Metropolitan University, Graduate School of Medicine,
YExploratory Oncology Research and Clinical Trial Center, National Cancer Center Japan

[Background] Arsenic is a human carcinogen, and chronic exposure to arsenic is associated with increased bladder cancers. However,
the mechanisms underlying its bladder carcinogenicity remain unclear, partly due to complexity of its urinary metabolites.

[Aim] To evaluate the toxic effects of various arsenical metabolites using a newly established normal human bladder epithelial cell line
immortalized with TERT (HBladECIT).

[Materials and Methods] Cytotoxicity of inorganic arsenicals (iAs¥ and iAs™) and their organic metabolites (MMAY, MMA™, DMAY,
DMA", and DMMTAY) on HBIladECIT were evaluated by WST-8 assay. Altered gene expressions by arsenicals were determined by
microarray analyses.

[Results] LC50 values of iAsY, iAs™, MMA™, DMA™, and DMMTAY were found at uM levels, but that of MMAY and DMAY were
found at mM levels, indicating that toxicities of inorganic arsenicals, trivalent organic arsenicals, and pentavalent organic thiol-
containing DMMTAY are much stronger than that of pentavalent organic arsenicals. Gene expression analyses revealed that Nrf2-
mediated oxidative stress response pathway was activated commonly by all arsenicals. However, these arsenicals compromised the
activities of the cell proliferation, differentiation, and apoptosis pathways in a chemical-specific manner.

[Conclusion] It is necessary to evaluate the combination effects of urinary arsenical metabolites in the arsenic bladder cancer risk
assessment.
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The challenge of toxicologic pathology: inheritance of tradition and innovation for the next
generation

(O Sabine Francke

Center for Food Safety and Applied Nutrition (CFSAN), U.S. Food and Drug Administration (FDA)

The challenges for the next generations of toxicological pathologists appear plenty considering the rapid application of emerging
scientific technology in toxicological risk assessments and safety evaluations, moral policy changes that largely eliminate the laboratory
animal model upon which the practice of toxicological pathology was historically based, and ever-changing regulatory requirements.
When contemplating the current and future challenges in toxicologic pathology a good understanding of the profession’s history is a
useful place to start. This lecture will provide a focused review of the traditions inherited, (and then refined or lost) over decades of
conducting toxicological pathology. This historical reflection on toxicological pathology traditions, coincides and is intimately linked
to the recent (1971-2021) 50-year Anniversary Celebration of the Society of Toxicologic Pathology (STP). Similarly, a working
understanding of the changes pertaining to the regulatory environment within which the work of the toxicologic pathologist has been
intimately embedded over decades, will be highlighted. The training and qualification requirement for toxicological pathologists are
being reviewed, within the context of first slowly shifting (1990—2010) but now rapidly changing (2015-2022) employment options for
toxicological pathologists. Examples of existing and future / futuristic scientific applications of emerging tools utilized in toxicologic
pathology settings are introduced. From here challenges and opportunities for the profession will be further explored. This lecture aims
for the conscious integration of traditional historical processes and skill sets which defined the toxicologic pathologist as member of the
profession for over more than 5 decades, with a critical view of future scientific demands by the consumer societies we serve.

I Biography
Sabine Francke DVM, Dr. VetMed, PhD, DABT, FIATP

Center for Food Safety and Applied Nutrition (CFSAN) of the Food and Drug Administration (FDA) in the Office of Food Additive
Safety (OFAS)

Dr. Sabine Francke is the Senior Pathologist of the Center for Food Safety and Applied Nutrition (CFSAN) of the Food and Drug
Administration (FDA) in the Office of Food Additive Safety (OFAS). Dr. Francke functions as the Agency’s recognized Expert for
Toxicologic Veterinary Regulatory Review Pathology and serves all FDA Centers and other Government Agencies by addressing
controversial pathology issues of regulatory submissions and supporting pathology related regulatory research efforts. Dr. Francke
conducts independent slide reviews and participates in international Pathology Working Groups (PWGs) to provide a regulatory
perspective to global complex preclinical safety issues.

Dr. Francke is a recognized Fellow and a President Past (Jan. 2013- Dec. 2014) of the International Academy of Toxicologic
Pathologists (IATP), a “past-president” of the Association of Government Toxicologists (AGT), Member of the North American Society
of Toxicologic Pathology (STP) and the European STP (ESTP), the American College of Toxicology (ACT) and a Diplomate of the
American Board of Toxicology (DABT).

Dr. Francke has held many functions to professional bodies including Regulatory Liaison to the Science and Regulatory and Policy
Committee (SRPC) of the STP. In this role, Dr. Francke has served on many STP working groups and has co-authored numerous best
practice-, points to consider and opinion publications.
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Pathology in injured axons induced by glycans

O Tomoya Ozaki'?, Kazuma Sakamoto®?, Yuji Suzuki?, Kenji Kadomatsu®¥, Masumi Suzui"

DDepartment of Neurotoxicology, Institute of Brain Science, Nagoya City University Graduate School of Medical Sciences and Medical
School,

PDepartment of Molecular Biology, Nagoya University Graduate School of Medicine,

Institute for Glyco-core Research (iGCORE), Nagoya University

Neuronal axons in the mammalian central nervous system, which are essential for motor and sensory functions, and the networks they
form, are unable to regenerate once they are injured. For example, when axons that pass through the spinal cord are damaged, they try
to regenerate and regrow, but a powerful inhibitory mechanism act against this regrowth. Because we do not understand this inhibitory
mechanism and the pathology of the injured axons, we still do not have treatment methods or drugs for axonal injury. Chondroitin
sulfate proteoglycan (CSPG) abnormally accumulates in the injured spinal cord. Glycan CSs on the CSPG inhibit regrowth of axons.
Upon this event, the axon tip is swollen and shows an abnormal morphology. This pathology, which is seen in the cellular morphology
of injured axon tips, was first reported nearly 100 years ago and is known as dystrophic endball. In this study, we analyzed the pathology
of damaged axons, dystrophic endball, in detail. In addition, dephosphorylation of cortactin, a molecule responsible for the fusion of
autophagosomes and lysosomes, was observed, and its function was suppressed. Thus, we have discovered that CS acts as an active
ligand to induce dephosphorylation of cortactin and interruption of autophagy at axon terminals as a mechanism for the pathogenesis of
CS-induced dystrophic endball. Our findings suggest a new therapeutic point for axonal injury.

Evaluation of peripheral neurotoxicity in isoniazid-treated rats

O Akane Kashimura'-?, Satomi Nishikawa'), Yuhei Ozawa", Yui Hibino", Takashi Tateoka', Katsuya Fujiki",
Mao Mizukawa", Hironobu Nishina®, Tetsuya Sakairi”, Junichi Kamiie?

DSafety Research Laboratories, Sohyaku. Innovative Research Division, Mitsubishi Tanabe Pharma Corporation,
PLaboratory of Veterinary Pathology, School of Veterinary Medicine, Azabu University

[Background] Nonclinical evaluation of peripheral neurotoxicity is important. The plan for appropriate evaluation endpoints is required
based on guidelines, but the detailed method or priority of each endpoint are not clear. To establish an evaluation for peripheral
neurotoxicity, we conducted the several evaluation endpoints and compared the results in isoniazid (INH)-treated rats.

[Materials and Methods] INH was orally dosed to male SD rats at 0, 250, and 500 mg/kg/day for 3 days, and necropsied on Days 4, 9,
and 30. Main endpoints are clinical signs, body weight, thermal sensation test, detailed behavioral observations, plasma vitamin B6,
histopathology (brain, peripheral nerve, DRG), TEM, IHC (ChAT, Nf-L), and semi-thin sample image analysis.

[Results] No clinical signs were observed, but mild ipsilateral hypoflexor reflexes in the hind limbs were observed in some high-dose
rats on Day 4. The nerve fiber degeneration in the peripheral nerves is observed in histopathology, and it was most prominent on Day
9 and mostly recovered on Day 30. No nerve fiber degeneration in ChAT-positive motor neurons is observed, so it suggested to be
localized to sensory neurons. In the semi-thin sample observation, increased number of myelin ovoids and unequal size of the nerve
fiber were observed, and it was shown as increased the G-ratio variation in the image analysis.

[Conclusion] We clarified the sensitivity and characteristics of each endpoint in the evaluation of peripheral neurotoxicity.
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Similar effects of brain development with glyphosate and glyphosate-based herbicide
after developmental exposure in rats

ORyota Ojiro"?, Hiromu Okano'?, Kazumi Takashima'-?, Yasunori Takahashi'?, Qian Tang'-?, Shunsuke Ozawa'?), Xinyu Zou'?,
Makoto Shibutani'?

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

[Background and Objectives] Glyphosate (GlyP) is widely used as a safe herbicide for human health. However, increasing evidence
indicates that GlyP-based herbicides (GBHs) induce developmental neurotoxicity. The present study compared developmental exposure
effect of GlyP and GBH on hippocampal neurogenesis and cerebellar development in rats.

[Methods] GlyP or GBH was dosed to pregnant rats from gestation day 6 to postnatal day 21 (PND 21). Immunohistochemical and gene
expression analyses were performed on offspring at PND 21 and PND 77. Hippocampal malondialdehyde level was also measured.
[Results] Hippocampus On PND 21, both compounds suppressed proliferation activity in the neurogenic niche and increased ARC*
granule cells, as well as downregulated Cat and Sod2. On PND 77, GBH increased TUNEL™ neurogenic cells and COX2" granule cells.
Both compounds increased hippocampal malondialdehyde. Cerebellum GBH increased DCX™ cells in the molecular and granular layers
on PND 21. RNA-Seq showed that both compounds mainly altered the expression of cell motility-related genes.

[Discussion] In the dentate gyrus, GlyP and GBH suppressed neurogenesis and induced oxidative stress, but increased synaptic plasticity
as a compensatory response. In the cerebellum, GBH mismigrated granule cells. In summary, GlyP and GBH might have similar toxic
potential, whereas the effects were more evident with GBH, suggesting that the surfactant contained in GBH may have enhanced the
neurotoxicity of GlyP.

Drug induced lysosomal storage disease in Beagle dogs

ORongrong Tan, Henglei Lu, Luoyi Huang, Shuyang Wang, Ziyue Cui, Shujing Wang, Jin Ren

Center for Drug Safety Evaluation and Research, Shanghai Institute of Materia Medica, Chinese Academy of Sciences

The lysosomal accumulation of incompletely catabolized macromolecules is the defining characteristic of a group of heritable disorders
known as lysosomal storage diseases (LSDs). LSDs caused by drugs is rarely reported. In this case report, we document LSDs of
beagle dogs on safety assessment studies; all dogs were 9—13 months old. Compared with the control group, there were dose dependent
changes of LSDs in the central nervous system and multiple organs in the low, middle and high dose groups. In this case, microscopic
examination showed: cell swelling, foam like substance accumulation in cytoplasm, squeezing nucleus deviation can be seen in cerebral
cortex neurons, cerebellar Purkinje cells, spinal cord gray matter neurons, and peripheral ganglion neurons; large, eosinophilic, spindle
or torpedo shaped dystrophic axons scattered in white matter of brain and spinal cord; peripheral nerve fiber swelling and Schwann cell
vacuolization; foamy macrophages were present in multiple organs; foam like vacuolization of urethra epithelium in bladder; the bone
marrow smear stained by Giemsa in Switzerland showed that the cytoplasm of multiple hematopoietic cells all filled with yellow green
foreign bodies with a certain degree of refraction. In this report, LSDs related changes only occurred in the animals of administration
groups, most of the above changes have completely recovered after drug withdrawal, so it is considered as drug related changes.
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Quantitative image analysis of plantar skin in rat chemotherapy induced peripheral
neuropathy model

O Aya Goto", Rena Ishikawa?, Kota Nakajima", Etsuko Ohta"), Takahiro Momma®, Yuki Seki"

DGlobal Drug Safety, BA Core Function Unit, DHBL, Eisai Co., Ltd.,
IDrug Safety & Animal Care Technology Unit, Tsukuba R&D Supporting Division, Sunplanet Co., Ltd.

Chemotherapy-induced peripheral neuropathy occurred by anticancer-treatment indicates paresthesia including hypoesthesia or
hyperesthesia, and has many clinical problems including the lack of effective prediction marker, treatment, and objective indicator.
We administered anticancer drugs to rats and confirmed the reproducibility of symptom by neurophysiology and histopathology
based on scientific articles, and evaluated the peripheral nerve changes in the plantar quantitatively by image analysis. SD rats were
administered bortezomib or paclitaxel once/twice per week up to 3 weeks. Clinical sign, body weight, food consumption, clinical
pathology, histopathology, and neurophysiological tests (von Frey test and cold test) were performed. Sciatic nerve, hindlimb sole skin,
and dorsal root ganglia were processed for routine sections and stained with HE. Anti-pgp9.5 IHC stain and image analysis of peripheral
nerve fibers were also conducted in the plantar skin.In the Von Frey test, a decrease in response threshold was observed in both
drugs, suggesting hypersensitivity. In the cold test, only paclitaxel showed a dose-dependent decreased response time to cold stimuli,
suggesting the cold allodynia. In the histopathology, there was no change in the bortezomib. Paclitaxel groups showed dose-dependent
degeneration of peripheral nerve fiber in the examined organs. Image analysis results of pgp9.5 positive peripheral nerve fiber is also
shown in this presentation.

Relationship between histopathological changes over time in an EAE model and the
pharmacological effects of FTY720

O Chie Kato", Kaori Nishihara, Hiroki Ono", Atsushi Takakura®, Maiko Hoshino?, Sohei Oyama®, Shiori Kadoguchi®,
Runa Fukui®, Yoshinobu Higuchi®, Atsuhiko Kato"

DTranslational Research Division, Chugai Pharmaceutical Co., Ltd., ?Research Division, Chugai Pharmaceutical Co., Ltd.,
9Chugai Research Institute for Medical Science Inc.

[Background and Aim] Multiple sclerosis (MS) is disease of the central nervous system. FTY720 (Fingolimod) is a highly effective
early treatment in humans. We analyzed changes in experimental autoimmune encephalomyelitis (EAE) over time as a MS model,
administered FTY 720 at different time points, and discussed the relationship between the disease state and pharmacological effect.
[Materials and Methods] Mice (C57BL/6J, 10w) were treated with MOG (D0) and Pertussis Toxin (PT) subcutaneously (D0, D2) in the
lower abdomen. FTY720 was orally administered daily from D3 or D16. Disease score (DS) and body weight (BW) were measured.
Mice were necropsied on D14, D28, and D42. Spinal cord, axillary and medial iliac lymph node (Ly), spleen, and thymus were collected
and fixed with NBF. HE and IHC (CD3, CD19) were examined.

[Results and Discussion] DS increased from D10 and peaked at D15. Demyelination-like lesions and inflammatory cell infiltration were
observed in the spinal cord from D14 and worsened with time. On D14, there were almost no changes in the medial iliac Ly, while there
were in other tissues. On D28 and D42, all tissues showed changes, suggesting the immune response expanded from local to systemic.
FTY720 treatment attenuated DS in the D16 group, while the D3 group showed stronger pharmacological effects and almost no
symptoms. The FTY720 pharmacological effect may be related to EAE disease state, which partially reflects the relationship in human
clinical contexts.
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A method evaluating brain morphology in a screening study of low thyroid
hormone-related developmental neurotoxicity

OXKeiko Ogata”, Kenta Minami", Hidenori Suto", Hiroyuki Asano", Masahiko Kushida", Keiko Maeda", Akira Sato?,
Naofumi Takahashi?, Hiroaki Aoyama®, Tomoya Yamada"

DSumitomo Chemical Company, Ltd., ?The Institute of Environmental Toxicology

For screening of potential developmental neurotoxicity with chemicals inducing thyroid hormone (TH) reduction, we have tried to
establish a downsized Comparative Thyroid Assay (CTA) based on the CTA proposed by the U.S. Environmental Protection Agency by
adding TH measurements and pathology of offspring brains and reducing animal numbers. We introduce the method to evaluate brain
morphology in the downsized CTA using ectopic neuronal foci (Heterotopia, Ht), known as a main indicator of irreversible change due
to TH reduction. [Materials and Methods] The cerebrum, cerebellum, and brainstem were evaluated (single sections) using gestation
day (GD) 20, postnatal day (PND) 4 and 21 offspring brains after administration of the TH synthesis inhibitor 6-propylthiouracil (PTU,
10 ppm) to pregnant rats (10 animals/group) from GD6 to PND21. Ht was evaluated by both single and step sections at PND4 and 21
at the hippocampal region. [Results and Conclusion] In the PTU group, no obvious changes were noted in GD20 brains, but PND4
showed increased cell aggregations in the cerebral Ht-forming regions, and PND21 showed increased cerebral Ht and dislocation and
cerebellar external granular layer. The incidence of Ht in single sections was lower than previously reported, but results in step sections
were comparable. Ht is a useful indicator for morphologic effects due to TH reduction, with step sections necessary for highly sensitive
detection.

Spontaneous rupture of the lens in C57BL/6J mice

O Ayako Sayama, Shigehito Takeshita, Chiho Kazama, Tetsuya Ohsawa, Masako Imaoka, Yoshimi Tsuchiya

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

Ophthalmological and histopathological examinations were conducted to investigate the onset and frequency of opacification/rupture
of the lens, one of spontaneous lesions in mice. Ten each of male and female C57BL/6J mice were examined by slit lamp once a week
from 2 weeks of age, the time of eye opening, to 6 weeks of age. The eye was collected at 6 weeks of age and sub-serial sections were
examined histopathologically. As a result, opacification of the posterior capsule was observed by slit lamp, and the incidence was 4/10
males and 5/10 females at 2 weeks of age, and 8/10 males and 7/10 females at 3 weeks of age. From 4 to 6 weeks of age, the incidence
remained similar level compared to that at 3 weeks of age. Histopathological examination showed rupture of the lens in the posterior
capsule in almost all animals with the slit lamp findings. The lesion was rarely seen in the sections containing the optic nerve head and
mostly seen only within 1 to 3 sub-serial sections.In conclusion, opacification of the posterior capsule in C57BL/6J mice occurs in
70-80% animals by 3 weeks of age, which corresponded to the rupture of the lens histopathologically. The lesion was small and located
slightly away from the posterior pole of the lens. Since the trimming region of the eye in toxicity studies is a cross-section including the
optic nerve head in general, the present lesion is considered to be rarely detected in routine histopathological examination.
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Changes in synaptic plasticity-related signaling of the hippocampus in rats
facilitating fear memory extinction by AGIQ

O Qian Tang"?, Rena Okada", Kazumi Takashima'?, Hiromu Okano'?, Xinyu Zou"?, Yasunori Takahashi'?, Ryota Ojiro"?,
Shunsuke Ozawa'-?, Mihoko Koyanagi®, Toshinori Yoshida!?, Makoto Shibutani'-?

DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
2Cooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture and Technology,
9Global Scientific and Regulatory Affairs, San-Ei Gen F.F.L, Inc.

[Purposes] We previously reported that rats exposed to a-glycosyl isoquercitrin (AGIQ) as an antioxidant from embryonic to adult age
enhanced fear memory extinction, which may be related to the increase in FOS-mediated synaptic plasticity mediated by glutamatergic
neurotransmitter signaling (GNS) in the hippocampal dentate gyrus (DG) at the adult age. This study investigated how AGIQ modifies
the GNS-related synaptic network.

[Methods] AGIQ was maternally exposed from gestational day 6 to postnatal day 77 at 0.5% in diet, and offspring brains were subjected
to immunohistochemistry (IHC) and double IHC.

[Results] Among vesicular glutamate transporters (VGLUTs), AGIQ increased the density of VGLUT?2 in the granule cell layer (GCL),
but unchanged the density of VGLUT! in the DG hilus and molecular layer (ML) and VGLUT3 in the GCL. AGIQ also increased
the density of excitatory postsynaptic marker PSD95 in the GCL and ML. AGIQ increased the numbers of NMDA-type receptor 2D
(NMDAR2D)" interneurons, those co-expressing cannabinoid receptor type 1 (CB1R), and those co-expressing parvalbumin in the DG
hilus. AGIQ also increased the density of vesicular GABA transporter in all the DG laminae.

[Discussion] AGIQ enhanced glutamatergic excitatory drive in the DG through recruiting VGLUT2. AGIQ also activated CBIR™ and
parvalbumin® interneurons through NMDAR-mediated GNS involving the NMDAR2D subunit for inhibitory control of granule cells by
increasing the FOS-mediated synaptic plasticity.

Histopathological findings of the nervous system in monkeys intrathecally dosed with
an antisense oligonucleotide

O Sho Fujiwara, Tomomi Kakutani, Tomoaki Tochitani, Mami Kochi, Izumi Matsumoto, Kenta Kadotsuji, Mitsumasa Kurita,
Shigehiro Asano, Kazuhiro Chihara, [zuru Miyawaki

Drug Research Division, Sumitomo Pharma Co., Ltd.

[Background and Aim] Background data of intrathecal studies are scarce and interpretation of noted findings is difficult. Here we
report histopathological findings in the nervous system, which were noted in cynomolgus monkeys intrathecally dosed with antisense
oligonucleotide (ASO).

[Materials and Methods] Monkeys aged 3—6 years were intrathecally dosed with ASO (2.4 mL/animal, ASO group, 6 animals) or vehicle
(ACSF) (2.4 mL/animal, vehicle group, 3 animals) in the lumbar region under anesthesia, and CSF was collected from the cisterna
magna for exposure assessment at 1 hour, 1, 2, 3 and 29 days after dosing. Eight or 29 days after dosing, they were euthanized and
samples were collected for histopathology.

[Results] Only in the ASO group, intracellular vacuoles were observed in the ganglion cells of DRG. In addition, single cell necrosis
of the cerebellum, medulla oblongata, and lumbar spinal cord, focal gliosis of the medulla oblongata, meningitis and nerve fiber
degeneration of the lumbar spinal cord, and nerve fiber degeneration of the sciatic nerve were observed in the ASO group.

[Discussion and Conclusion] The vacuolation of ganglion cells in the DRG was different from findings usually seen in nerve fiber
injury, suggesting a relationship with the ASO. On the other hand, the absence of obvious injurious or reactive changes in DRG
suggested the possibility that the findings were artifacts.
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A spontaneous malignant meningioma in a Sprague-Dawley rat

O Tiantian Cui?, Minbo Hou",Wenyu Li", Xiaogian Wu'), Yingying Zhang", Zhuang Qian?, Jianjun Lyu?, Xijie Wang", Toko Ohira"

DShanghai InnoStar Bio-tech Co., Ltd., ?InnoStar Bio-tech Nantong Co., Ltd.

[Background] Spontaneous meningiomas are rare in rodents. Spontaneous malignant meningiomas in SD rats were rarely reported.
ObjectiveWe describe a spontaneous malignant meningioma differed from previous reports.

[Materials and Methods] A brown plaque about 0.2 x 0.5 cm overlaying the surface of pons was observed in a male 30-week-old SD
rat from control group. The slides of the mass was prepared and stained with HE and PAS. Immunohistochemistry was performed with
vimentin, GFAP and S-100.

[Results] Microscopically, a tumor mass was observed along the meninges of pons, which contained two types of tumor cells,
fibroblastic cells and larger epithelioid cells. Most of tumor cells were elongated or spindle cells with pale eosinophilic cytoplasm,
elongated nuclei, and arranged in interwoven or fascicular patterns, with varying amounts of collagen. A few tumor cells were large
epithelioid cells with a round nucleus and eosinophilic cytoplasm. Sporadic remaining neurons were present. Tumor cells were well-
differentiated, but showed invasive growth into adjacent parenchyma and some mitotic figures. No PAS positive granules in the
cytoplasm of tumor cells were observed. Immunohistochemical results showed tumor cells were strongly positive for vimentin, positive
for GFAP, and weaker positive for S-100.

[Conclusion] We reported a spontaneous malignant meningioma in a SD rat. The histological and immunohistochemical results were
unique and different in some respects from previous reports.

Fibrosis cocktail promote fibrosis in precision-cut lung slices, PCLS from the UIP
phase of the iUIP mouse model

O Satoshi Kanazawa, Yoko Miura

Department of Neurodevelopmental Disorder Genetics, Nagoya City University Graduate School of Medical Sciences

[Background] An induced-UIP (iUIP) is unique mouse model that exhibits NSIP and UIP stages compared to the conventional
bleomycin model; honeycomb structures were also observed at the UIP stage. Both stages show severe fibrosis, but no severe
inflammation in the UIP stage. However, Collal expression is low at UIP stage.

[Aim] Precision-cut lung slices were prepared from iUIP mouse model and fibrosis was analyzed in an ex vivo PCLS culture system.
[Materials and Methods] PCLS from both stages were incubated with fibrosis cocktail (PDGF-BB, TGF-B. TNF-a, LPA) for 120h and
the expression of colalal and acta2 expression associated with fibrosis was analyzed by quantitative PCR.

[Results] At the UIP stages, the expression of acta2 and collal was increased, whereas at NSIP stage, the expression of only acta2 was
increased, and no significant changes were observed in controls.

[Conclusion] Therefore, lungs at the UIP stage are more susceptible to fibrosis-related conditions and tend to have acute exacerbations.
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Gene expression of pro-inflammatory and tumorigenic cytokines in lung tumors
induced by MWCNT in rats

(ONahida Sultana, Katsumi Fukamachi, Tomoya Ozaki, Hideaki Kurachi, Dipankar Chandra Roy, Masumi Suzui

Department of Neurotoxicology, Nagoya City University Graduate School of Medical Sciences

[Background and Aim] Carbon nanotubes (CNTs) have been expected for widespread use in electronic devices and scientific materials.
However, this material has been shown to contain fibers similar to asbestos in length and diameter and can induce asbestos-like
pulmonary injuries including cancer in animal models. The aim of this study was to examine the expression levels of specific cytokines
in multi-walled carbon nanotube (MWCNT) treated rat lung tumor samples.

[Materials and Methods] This study has been performed by using archival lung tumors (granuloma and adenocarcinoma) obtained from
the treated (1 mg MWCNT-N/rat) F344/Crj rats (Suzui et al. Cancer Sci 107: 924, 2016). In lung tumor tissues and vehicle-controlled
normal lung tissues, we examined the mRNA expression levels of specific cytokines such as IL6, CCL4, and CXCL2 using qRT-PCR
methods. Among approximately 20,000 genes, mRNA expression levels of these 3 cytokines were upregulated in CNT-treating alveolar
macrophages in the microarray assay. Thus, these 3 cytokines were chosen for the assay.

[Results] The average expression levels of IL6 and CXCL2 were increased in adenocarcinomas compared to the normal lung tissues
(control). The average expression levels of CCL4 were decreased in adenocarcinoma compared to the control.

[Conclusion] These findings suggest the involvement of IL6, CCL4, and CXCL2 in the development of CNT-induced pulmonary
carcinogenesis in rats.

Induction of lung tumors and mesotheliomas in rats exposed to MWCNT by a 2-year
intermittent intratracheal instillations

O Ai Maeno", Motoki Hojo", Yoshimitsu Sakamoto", Katsuhiro Yuzawa', Akemichi Nagasawa', Kyoko Hiramatsu", Aya Ohnuki",
Ryota Inaba", Jin Suzuki", Satoshi Yokota?, Yuhji Taquahashi?, Norihiro Kobayashi?, Akihiko Hirose*¥, Akiko Inomata",
Dai Nakae*

DTokyo Metropolitan Institute of Public Health, ?National Institute of Health Sciences, ¥Chemicals Evaluation and Research Institute,
“Teikyo Heisei University, ¥ Tokyo University of Agriculture

[Background] A 2-year inhalation study has revealed that MWNT-7 is carcinogenic to rat lung (Kasai ez al. 2016). This study aimed to
evaluate the carcinogenicity of MWCNT by an intermittent intratracheal instillation method as a potential alternative to inhalation.
[Methods] Male F344 rats were intratracheally administered MWNT-7 for 2 years (26 times with 4-week intervals) at doses of 0, 0.125,
and 0.5 mg/kg body weight/administration (control, low-dose, and high-dose groups, respectively) from their 9 weeks of age (N=30). All
animals were histologically examined.

[Results and Discussion] The incidences of lung tumors were 3.0, 10.3, and 39.3%, and those of pleural mesothelioma were 0, 13.8, and
42.9% in the control, low-dose, and high-dose groups, respectively. The lung and pleural burdens of MWNT-7 were dose-dependent.
Since a relationship between the lung burden and the incidence of lung tumors was similar to that seen in the 2-year inhalation test,
this method could become an alternative carcinogenicity test. Meanwhile, the induction of pleural mesotheliomas was suggested
to be specific to the intratracheal administration (Suzui et al. 2016). Although the primary site of asbestos-induced human pleural
mesotheliomas is the parietal pleura, the primary site in this study appeared to be the mediastinal pleura or retrocardiac pleural folds
(RPF) where numerous stomata were located. The MWCNT fibers might be accumulated there and cause neoplastic changes.
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The lung carcinogenicity of single-walled carbon nanotube in male Fischer 344 rats

O Asraful Nahar SheemaV), Aya Naiki-Ito", Hiroyuki Kato", Anna Kakehashi?, Hiroyuki Tsuda'-®, Satoru Takahashi®

DDept. Exp. Pathol. Tumor Biol., Nagoya City Univ., ?Dep. Mol. Pathol., Osaka Metropolitan Univ. Grad. Sch. Med.,
YNanotoxicology Lab Project, Nagoya City Univ.

[Background and Aims] We previously reported lower lung toxicity of single walled carbon nanotube (SWCNT) than MWCNT-7 and
MWCNT-N, already proven carcinogenic for the lung during a 4-week study. In the present study, 13-week analysis was performed to
interpret SWCNT’s toxicity of the lung.

[Materials and Methods] Ten-week-old male F344 rats administered 0.1 or 0.5mg of MWCNT-7, MWCNT-N, and SWCNT by trans-
tracheal intrapulmonary spraying (TIPS) for 4 weeks. The lung was collected for histopathological, immunohistochemical and gene
expression analysis after 13 weeks of treatment.

[Results] Immunohistochemical analysis revealed that recruitment of CD68 positive lung macrophages was significantly increased in all
CNTs group. Ki67 labeling index in alveolar epitheliums were significantly elevated by both MWCNTs, but not by SWCNT. 8-OHdG
and y-H2AX positive cells were significantly increased in both MWCNT treated groups but not in SWCNT group. RNA sequencing
analysis revealed that CNTs increased chemokine expressions. Ccl2 and Ccl3 was up-regulated by both MWCNTs and SWCNT, while
the expression of Ccl9 was only increased by MWCNTs. TEM analysis showed fiber-like MWCNTs were phagocyted by alveolar
macrophages and SWCNT was not observed.

[Conclusion] A 13-week subacute toxicity study indicates low or no carcinogenicity of SWCNT in the lung. Currently, we are analyzing
the data after one-year of administration.

Comparison of lung carcinogenicity of multi-walled carbon nanotubes and fullerene
whiskers

O Aya Naiki-Ito”, Hiroyuki Kato", Anna Kakehashi®, Hiroyuki Tsuda'?), Satoru Takahashi"

YDept. Exp. Pathol. Tumor Biol., Nagoya City Univ., ?Dept. Mol. Pathol., Osaka Metropolitan Univ. Grad. Sch. Med.,
9Nanotoxicology Lab Project, Nagoya City Univ.

[Background] Multi-walled carbon nanotubes (MWCNTs) are persistent and induce toxicity and carcinogenicity in the alveolar
epithelium and mesothelium. In this study, we investigated the lung carcinogenicity of fullerene (FL) and fullerene whisker (FLW),
which are composed of carbon atoms.

[Methods] 12-weeks old F344 rats were administered 0.25 or 0.5 mg of FL, FLW, or MWCNT-7 and MWCNT-N (carcinogenic positive
controls) were administered by intratracheal spraying (TIPS). The acute lung lesions and carcinogenicity were analyzed at 1 and 104
weeks after administration.

[Results] At 1-week, FLW, MWCNT-7, MWCNT-N significantly increased lung weight and alveolar macrophages, while mRNA
expression of inflammatory cytokines Ccl2 and Ccl3, and reactive oxygen species were significantly increased only by the MWCNT-7
and MWCNT-N groups and not by FL and FLW treatment. At 104 weeks, the incidence of alveolar adenoma and adenocarcinoma was
significantly increased in the MWCNT-7 and MWCNT-N groups. In contrast, for FL and FLW, there was no dose-dependent relationship
though adenoma was found in one rat of each low-dose group had adenoma. Adenocarcinoma was not induced by FL and FLW. The
number of 8-OHdG-positive cells in the alveolar epithelium was significantly increased in the MWCNT-7 and MWCNT-N groups and
was not altered in the FL and FLW groups.

[Conclusion] FL and FLW did not exert lung carcinogenicity. The oxidative DNA damages may be involved in MWCNT-induced lung
carcinogenesis.
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RasH2 mouse lung chemical carcinogenesis model: anti-tumor effect by combined
dosing of mAbs PD-1, CD137 and cisplatin

Teruaki Hagiwara, O Hiroto Miyata, Tomomi Hara, Taiki Sugiyama, Keisuke Hotta, Yukinori Mera

DIMS Institute of Medical Science, Inc.

[Aim] In our previous antitumorigenicity test of mAbs PD-1 (PD-1) administered singly in a lung chemical carcinogenesis model
in which tumors form within 5 weeks, no obvious anti-tumor effect was observed, but tumor growth inhibition was found in some
individuals. Therefore, in this study, we investigated the antitumor effect of the combined administration of anti-CD137 agonist antibody
(CD137) and cisplatin, in addition to PD-1.

[Methods] Sixteen female Tg-rasH2 mice developed lung adenomas through 5 weeks treatment of ENU+BHT, were divided into two
groups of IgG2a isotype (200 pg/mouse, twice a week for 4 week) control and the combination of PD-1, CD137 (500 pg/mouse each)
with cisplatin (2.5 mg/kg). The combination group was i.p. treated once a week for 2 week, respectively. Necropsy was performed 9
weeks after the commencement of ENU+BHT treatment. Histopathological specimens were prepared according to the usual method, and
the anti-tumor effect of drugs was evaluated by measuring relative area of tumor to lung using image analysis by HALO®.

[Results] No significant changes in general condition or body weight were observed in both groups during the study period. The relative
lung tumor area (mm?%cm?) was 6.042 in the control group versus 3.853 in the combination group, indicating a statistically significant
inhibition of tumor growth (P<0.05).

[Conclusion] It was suggested that this model would be useful as an antitumorigenicity test in advance of clinical trials.

A spontaneous subcutaneous histiocytic sarcoma in a Sprague-Dawley rat of 2-year
carcinogenicity study

OYihao Li", Jianjun Lyu", Yaqun Zhang",Zhuang Qian V, Xiaoqun Zhong", Wenyuan Hu", Zhenlong Yan", Jing Hu",
Xiaojun ChenV, Ruinan Peng", Minbo Hou?, Ya Wang", Hui Li", Jianya Ge", Toko Ohira®

YInnoStar Bio-tech Nantong Co., Ltd., ?Shanghai Innostar Bio-tech Co., Ltd.

[Background and Objective] Histiocytic sarcoma arises most frequently in subcutaneous tissues in the Wistar rat and in the liver and
lungs in F344 and Sprague Dawley rats. We reported a spontaneous subcutaneous histiocytic sarcoma in a Sprague-Dawley rat of 2-year
carcinogenicity study.

[Materials and Methods] A 106-week-old female Sprague-Dawley rat of the 2-year carcinogenicity study was found dead at day 677, a
white firm mass (7.0 cm x 7.0 cm X 7.0 cm) was noted in the subcutaneous tissue adjacent to vagina. The mass was removed and fixed
in 10% neutral buffered formalin, embedded in paraffin, sectioned, and stained with hematoxylin and eosin. Immunohistochemical
staining for CD68 was also performed to assist the diagnosis.

[Results] Hemorrhage and necrosis was noted in the middle of the tumor. Areas of necrosis were surrounded by palisading tumor
cells, which were round or oval, with abundant eosinophilic cytoplasm, and basophilic round or oval nuclei. Phagocytosis and
erythrophagocytosis of multinucleated giant tumor cells were present. Few mitotic figures were noted. Immunohistochemical staining
results showed that the tumor cells were positive for CD68.

[Conclusion] Base on the histopathological features and the immunohistochemical staining results, we diagnosed the tumor as a
histiocytic sarcoma in a Sprague-Dawley rat, and the diagnostic features were very representative.
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Histopathological observation of a new EGFR inhibitor (C797s) for the treatment of
NSCLC by oral gavage to SD rats

OMu DuY, Rui Zhang", Hui Guo?, Xiangjiang Liu", Beibei Wang?, Yanan He?, Jun Yin?, Wu Wenyu?, Yasuhiko Hirouchi!

DJoinn Laboratories (Suzhou) Inc., ?Joinn Laboratories (Beijing) Inc.

[Background and Aim] There are many EGFR inhibitor drugs for the NSCLC, including gefitinib, Icotinib and Tagrisso now. However,
with the emergence of drug resistance, the fourth-generation EGFR inhibitors targeting C797s and T790M mutations are under
development. We examined the SD rat toxicological study with this drug.

[Materials and Methods] 6-9 weeks SD rats were administered with test article by daily oral gavage at doses of 10, 30, 100 mg/kg for 4
weeks.

[Results] Dose-related death was observed in middle and high dose group. Test article related microscopic findings were observed
in multiple organs. These findings were hepatic necrosis/thrombosis/hemorrhage, renal glomerular thrombosis/tubular cast/tubular
dilatation, splenic thrombosis/necrosis, macrophage accumulation/thrombosis in lung, femoral increased thickness of physis/increased
bone of trabeculae/fibro-osseous lesion /thrombosis/hemorrhage. The lesions were partially recovered on Day 57, the incidence and
severity were significantly decreased.

[Conclusion] Multiple organ thrombosis was associated with decreased TP, APTT and increased PLT, indicating that the endogenous and
exogenous coagulation systems were activated after administration, so thrombosis occurs and leads to necrosis of the liver and spleen
and finally DIC caused the death of animals. Thickening of the femoral growth plate is a known effect of EGFR inhibitors, and the fibro-
osseous lesion and increased bone of trabeculae due to the action of thrombi.

Rethink of the evaluation of abdominal aortic aneurysm (AAA) in mouse model based
on histopathologic observation

QYi Jin", Yuchao Ding?, Jie Li?, Baohong Jiang®

DShenzhen Institute for Drug Control (Shenzhen Testing Center of Medical Devices),
IShanghai Institute of Materia Medical, Chinese Academy of Sciences

[Background] This research was supported by National Natural Science Foundation of China (81770478), National Key R&D Program
of China (2021YFF0702200, 2021YFF0702204), and Project of the Key Lab of Experimental Pathology, Guangdong Medical Products
Administration (2020ZDB11).

[Aim] To investigate the histopathological diagnosis and evaluation of abdominal aortic aneurysm (AAA) in mouse model.

[Materials and Methods] Experimental model of AAA was first created by porcine pancreatic elastase incubation around the
infrarenal aorta of C57BL/6 mice. The aortas were harvested for hematoxylin-eosin staining (HE), orcein staining, sirius red staining,
immunofluorescence analysis and perls’ prussian blue staining at the indicated time point.

[Results] The evaluation results of histopathological observation were different from the results based on the diameter and volume of
AAA according to references, histopathologic evaluation is better than only measuring the diameter on re especially in the regression
stage of this experiment, the previous method, and better than it.

[Conclusions] Histopathologic evaluation can reflect better the condition of vascular injury than measuring vessel diameter only.
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Pathological observation of spontaneous malignant lymphoma in NOD/SCID mice

O Yanan He, Beibei Wang, Jun Yin, Lei Zhao, Xiaojing Liu, Yu Xiang, Mu Du, Rui Zhang

Joinn Laboratories (China) Co., Ltd.

[Background and Aim] NOD/SCID mice are immunodeficient mice. This study observed and counted the incidence and metastasis of
malignant lymphoma in NOD/SCID mice, providing a background basis for this experimental animal.

[Materials and Methods] NOD/SCID mice aged 6—7 weeks were injected with Vehicle Control or Mesenchymal Stem Cells Injection
via tail vein, respectively. Histopathological evaluation was performed on all organs of 31 dead animals and 54 euthanized animals
euthanized on D163/D184 (85 animals in total). The incidence of malignant lymphoma and tumor metastasis were evaluated.

[Results] Malignant lymphomas were identified in 64 of the total 85 mice (32 of 42 males and 32 of 43 females). Twenty-three of the
31 dead animals died of malignant lymphoma, of which 21 of 23 were malignant lymphomas with systemic multiple organ metastases
and only 2 of 23 were primary malignant lymphomas of the thymus. Malignant lymphomas were identified in 41 of the 54 euthanized
animals, of which 14 of 41 were malignant lymphomas with systemic multiple organ metastases and 27 of 41 were primary malignant
lymphomas of the thymus.

[Conlusion] In this study, NOD/SCID mice had a high incidence of spontaneous malignant lymphoma. Systemic multiple organ
metastasis of malignant lymphoma mostly caused animal death. The surviving animals with malignant lymphoma mostly had primary
lymphoma of thymus without metastasis.

Examination on the “fibrin-like material” identification in HE stained specimens

(OXKyohei Yasuno", Yuko Hasegawa), Keiko Okado®, Masako Imaoka", Yoshimi Tsuchiya'

DMedicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.,
IDepartment of Translational Research, Daiichi Sankyo RD Novare Co., Ltd.

In HE stained specimens, eosinophilic fibrillar or fine granular materials suggestive of fibrins are occasionally observed. These fibrin-
like materials may be diagnosed as fibrin without further examination. In this study, we performed detailed examination of them by
Martius-scarlet-blue (MSB) and PTAH stain, and electron microscopic examination of tissue specimens using NanoSuit method.
Samples used were: 1) fibrin clot produced from monkey plasma (reference control); 2) Blood clot formed in the left atrium of a mouse;
3) thrombus formed in the left atrium of a mouse; 4) thrombus formed in the lung of a mouse; 5) fibrin-like material found within
the adrenal sinusoid in the cortico-medullary junction of a monkey; and 6) fibrin-like material deposited in the pulmonary visceral
pleura of a monkey. As a result, these fibrin-like materials were 2) and 5) aggregates of platelets, 3) secondary hemostatic plug with
fibrin deposition, 4) platelet plug, and 6) fibrin, respectively. In electron microscopic examination, a mesh structure of fibrin fibers
was observed in the secondary hemostatic plug, but not in the platelet plug. From HE stained specimens, fibrin-like material was
considered as a platelet if it appeared fine granular and as a fibrin if it appeared fibrillar in general. However, some of these could be an
aggregate of platelets, even if it seemed to be a fibrin at first appearance. MSB and PTAH stain and immunostaining were useful for the
differentiation between them.
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A Case of megakaryocytic emperipolesis increase in cynomolgus monkeys given an
Anti-CD 47 antibody

O Tian Tian?, Yanchuan Li?, Rongxia Li", Jian Yin", Qi Liu", Fang Zhou", Yanyan Han", Xiuying Yang"

DCTI Biotechnology (Suzhou) Co., Ltd., ?Hubei Topgene Xinsheng Biotechnology Co., Ltd.

[Introduction] Megakaryocytic Emperipolesis is a cell-in-cell phenomenon rarely observed in healthy bone marrow, and could increase
in some diseases especially with hematopoietic stress. In this case, we report increased megakaryocytic emperipolesis in the bone
marrow of cynomolgus monkeys with prominent regenerative anemia after given an anti-CD 47 antibody.

[Materials and Methods] Cynomolgus monkeys, divided into control and low/mid/high dose groups, were dosed once-a-week for
5 weeks with a humanized anti-CD 47 monoclonal antibody that has an expected effect of promoting erythrocyte clearance by
macrophages.

[Results] As expected, dose-related regenerative anemia was observed in treatment groups. There were 4 early deaths, caused by severe
anemia, in mid and high dose groups. Microscopically, in the bone marrow from all the early dead animals, apart from prominent
erythroid cell increase and left shift secondary to anemia, an increase of megakaryocytic emperipolesis was found; in this case, the
emperipolesis was characterized by one to several intact segmented neutrophils inside a megakaryocyte. This finding was not observed
in the scheduled sacrificed animals, which has milder anemia with milder hematopoiesis in bone marrow at terminal examination.
[Discussion] Emperipolesis is a phenomenon usually considered with no physiological significance; in this case, it was likely to be
associated with the remarkable hematopoietic stress induced by severe treatment-related anemia.

Failure to gulp surface air induces swim bladder adenomas in Japanese medaka
(Oryzias latipes)

O Satoshi Furukawa", Yuichiro Machida", Kazuya Takeuchi”, Yumiko Hoshikawa", Kota Irie?

DToxicology & Environmental Science Department, Biological Research Laboratories, Nissan Chemical Corporation,
YPlanning and Development, Agricultural Chemical Division, Nissan Chemical Corporation

In order to elucidate the effects of swim bladder inflation failure on swim bladder carcinogenesis, we investigated the sequential
histopathological changes of swim bladders at 13, 24, 35, and 53 days post-hatch (dph) in medakas with an uninflated swim bladder,
which was experimentally induced by denying access to the air-water interface between 0 and 6 dph. The reactive oxygen species (ROS)
levels were measured at 24 dph. An uninflated swim bladder was induced in 47.3% of the fish denied access to the air-water interface
(the denied group). The total incidence of swim bladder adenoma was 54.1% in the denied group; however, these tumors were observed
in all fish with an uninflated swim bladder. In fact, these tumors were observed from 13 dph and onwards. The TBARS levels of the
juveniles showed a 2.6-fold increase in fish with an uninflated swim bladder in the denied group compared to that in the control group.
It is speculated that swim bladder inflation failure has some effects on the gas gland to produce ROS, leading to DNA damage in the gas
glandular epithelium, which develops into swim bladder adenomas. Consequently, it is concluded that denying access to the air-water
interface between 0 and 6 dph in medaka is an easy method of inducing swim bladder tumors in a short-term period, and is a useful
method for producing tumor-bearing fish.
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28-day repeated oral dose toxicity study of nanosized polystyrene in rat with colitis
induced by DSS

O Yasuko Mizuta, Jun-ichi Akagi, Hirotoshi Akane, Kohei Matsushita, Takeshi Toyoda, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

[Background and Aim] In general, polymer particles such as polystyrene (PS) are excreted without being absorbed into the body, when
they are orally taken. However, they might be ingested and cause toxic effects, when nanosized particles are exposed orally to the
patients with inflammatory bowel disease, in which intestinal mucosal barrier system were damaged. In this study, the toxicity of the
nanosized PS particles in dextran sodium sulfate (DSS)-induced colitis model were evaluated in rats.

[Methods] Male F344 rats were divided into 7 groups (5 animals/group) consisting of control, 30 or 300 nm PS at 40, 200, 1,000 mg/
kg. DSS was administered by admixing into the drinking water, via cyclical administration (cycles of 7 days of DSS followed by 7 days
water). PSs were gavaged for 28 days beginning of the second cycle of the 1% DSS administration. Another 7 groups of rats without
DSS were also set.

[Results] No test substance-related differences in body and organ weights, food consumption or urinalysis were observed. No
differences were observed in hematology and serum biochemistries, except for a decreased T-cho in DSS plus 30 nm—1,000 mg/kg group
that was not considered clear toxic effect. Histopathologically, no PS-related changes in all organs, including foreign body giant cells.
[Conclusion] PS with diameters of 30 or 300 nm by itself showed no obvious toxic effects up to 1,000 mg/kg bw/day in the 28 days oral
administration, regardless of the presence of colitis.

Generation and phenotype analysis of novel genome-edited mouse with a novel
germline Apc variant (Apc” "% mice)

O Teruaki Hirota, Akihiro Hirata, Hiroki Sakai

Laboratory of Veterinary Pathology, Joint Department of Veterinary Medicine, Faculty of Applied Biological Sciences, Gifu University

[Background] Germline variants in the (4PC gene cause familial adenomatous polyposis (FAP), an autosomal dominant disorder
characterized by the development of hundreds to thousands of adenomatous polyps in the large bowel. Recently, we identified a
counterpart of FAP in dogs. While the prevalence of gastrointestinal (GI) neoplastic polyps in Jack Russell terriers (JRTs) has increased
since the late 2000s, we demonstrated that JRTs with GI polyps harbor identical germline variant at codons 154 and 155 in the APC gene
(c.[462_463delinsTT]) in the heterozygous state. Interestingly, unlike patients with FAP in humans, the affected JRTs frequently develop
neoplastic polyps in the stomach.

[Materials and Methods] In this study, we generated a novel mouse model harboring the same germline Apc variant with the affected

A155 mice, using CRISPR-Cas9 system and analyzed their phenotypes.

A155

dogs, Apc
[Results and Discussions] Macroscopically, 20-week-old Apc

of the small intestine. A small number of the tumors were also observed in the distal part of the small intestine and colorectum in some
A155 A155

mice developed multiple tumors in the stomach and the proximal part

mice. Apc®'>> mice also had anemia and splenomegaly was frequently observed. The phenotypes of Apc”'>> mice were similar to disease
phenotype of the dogs with the germline APC variant, suggesting that this variant induce tumors in the upper GI Tract. We will also

present the result of histopathological analysis.

— 175 —

o
o
@
—
o
(L)
r
o
1]
o
S
—
8
=1
o
5




o
o
@
—
o
()
2
o
1]
o
=
—
)
=3
o
5

The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology Poster Presentation

Regenerative and oncogenic properties of unrestituted cells in AOM/DSS colon cancer
model

O Mio Kobayashi'>¥, Toshinori Yoshida'?, Tatsuya Usui*¥, Makoto Shibutani'?,

DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
ICooperative Division of Veterinary Sciences, Tokyo University of Agriculture and Technology,
9JSPS Research Fellowship for Young Scientist(Tokubetsu Kenkyuin) DC1,

“Laboratory of Veterinary Pharmacology, Tokyo University of Agriculture and Technology

We have reported that in DSS-induced murine colitis, residual unrestituted cells in ulcer area were positive for crypt stem cell and
daughter cell markers. We examined whether these residual epithelial clumps have stem cell characteristics in AOM/DSS colon cancer
model. Histopathology scores showed an increase in residual epithelial clumps in relation to colitis severity in the DSS group. There was
no difference in histologic evaluation scores between the DSS and AOM/DSS groups, but residual epithelial clumps were increased in
the AOM/DSS group. Immunohistolochemical analysis revealed numerous SOX9- and LGR5-positive intestinal stem cells (ISCs) in the
hyperplastic and dysplastic crypts, and B-catenin-positive cytoplasm and nuclei in the dysplastic crypts. Consistent with histopathologic
evaluation, E-cadherin- and B-catenin-positive residual epithelial clumps were observed, with B-catenin positivity in the cytoplasm.
These residual epithelial clumps were also positive for LGRS and SOX9. Furthermore, there was an increase in the percentage of LGR5-
and SOX9-weakly positive clumps in the AOM/DSS group, compared to the DSS group. In the early colon carcinogenesis model, the
dysplastic crypts have more slowly-ISCs than active-ISCs due to strong to weak expression of SOX9 and LGRS, suggesting that the
remaining epithelial clumps was in quiescent-ISCs due to weak expression of both markers. Organoids showed a variety of expression
of SOX9 and LGRS.

Pathological exploration on the distribution of colonic mucous cells and chemotypes
of mucin in rabbit

(OXKaori Yabuuchi, Kinji Kobayashi, Yusuke Nakahara, Yuji Sasaki, Kimiaki Hirakawa

Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

[Background] With the increasing interest in development of drugs for ocular diseases and vaccines, there is an increase in opportunities
for systemic toxicity assessments using rabbits. This study investigated the distribution and chemotypes of mucous cells in the rabbit
colon, which in places differs from the human colon morphologically and in distribution of acidomucin.

[Materials and Methods] The anterior proximal colon, posterior proximal colon/fusus coli, and anterior and posterior distal colon of
six 15—17-week-old Kbl:JW male rabbits were sampled, fixed, and embedded in paraffin, thin sections were prepared and stained with
HE and HID/AB pH 2.5 for microscopic examinations. The posterior proximal colon and the fusus coli were classified according to
structural differences. Image analysis was also performed.

[Results] The anterior proximal colon showed a pattern of protrusions on the mucosal surface with a wide acidomucin-positive area and
a predominance of sialomucin at the bottom of the crypts. The posterior proximal colon showed the same protrusions, with sialomucin
at the bottom and sulfomucin at the surface of the crypts in almost equal proportions. The fusus coli was thick, with a large acidomucin-
positive area, and sialomucin was found mainly at the bottom of the crypts. A high proportion of the mucous cells in the anterior and
posterior distal colon produced sulfomucin.
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Investigation of in vivo genotoxicity and carcinogenicity of 6-methoxyquinoline using
a medium-term gpt delta rat model

O Shinji Takasu, Yuji Ishii", Norifumi Takimoto'?, Tatsuya Mitsumoto'¥, Meili Soma'-, Takehiko Nohmi", Kumiko Ogawa"

DDivision of Pathology, National Institute of Health Sciences,
PLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
9Faculty of Animal Health Technology, Yamazaki University of Animal Health Technology

[Introduction] Quinoline is known to be a genotoxic hepatocarcinogen. On the other hand, 8-hydroxyquinoline (8-HQ) lacks in vivo
genotoxicity and carcinogenicity despite showing the positive results in Ames test. Recently, 6-methoxyquinoline (6-MQ), a flavoring
agent, was also reported to be positive in Ames test. In this study, to examine the liver genotoxicity and carcinogenicity of 6-MQ in rat,
we conducted a medium-term gpt delta rat model.

[Methods] Male gpt delta rats were given 500 mg/kg 6-MQ by gavage for 4 weeks. Quinoline and 8-HQ were used for positive and
negative control. After 2-week cessation, rats were partially hepatectomized (PH) and excised livers were used for reporter gene
mutation assays. DEN was administered 18 hours after PH, then additional exposure of test compounds was performed for 6 weeks. The
residual livers were subjected to immunohistochemical analysis for GST-P.

[Results] In the positive control, number and area of GST-P-positive foci were significantly increased along with mutant frequencies in
livers. In 6-MQ and negative control groups, there were no changes in these parameters.

[Discussion] In this study, 6-MQ did not show mutagenicity and carcinogenic potential in rat liver despite showing the positive results in
Ames test. The results suggest that some of the quinoline derivatives are positive only in in vitro genotoxicity tests, and their plausibility
and mechanism will be further investigated.

Analysis of novel biomarker candidates of human invasive pancreatic ductal
carcinoma

(O Anna Kakehashi, Yusaku Nishidoi, Guiyu Qiu, Shugo Suzuki, Masaki Fujioka, Min Gi, Hideki Wanibuchi

Osaka Metropolitan University Graduate School of Medicine

In this study, we aimed to find novel diagnostic and prognostic biomarkers for early detection of human invasive pancreatic ductal
carcinoma (PDAC). Comprehensive proteome analysis using FFPE specimens from 10 cases of invasive PDAC revealed that 103
proteins with cytoplasmic expression increased 5-fold or more in a cancer-specific manner. Among them, peroxiredoxin 3 (PRDX3) and
major vault protein (MVP) were selected. Immunohistochemistry for PRDX3 and MVP was performed on 100 cases of invasive PDAC
operated at OMU hospital from 2007 to 2019 and association with clinical and pathological findings was examined. In addition, PRDX3
and MVP expression was examined in pancreatic cancer cells PANC-1, RWP-1 and SW1990 and the culture supernatants. PRDX3 and
MVP were strongly elevated in the cytoplasm of PDAC, and in pancreatic intraepithelial neoplasia (PanIN)-like lesions. PRDX3 and
MVP were detected both in the cytoplasm of pancreatic cancer cells and the culture supernatants. This suggested that PRDX3 and MVP
could be secreted into the blood from PDAC cells. Regarding PRDX3, the overall survival rates were significantly decreased in patients
up to 1 year after surgery and those with high serum SPan-1 levels. A significant correlation with the invasive growth mode INFc was
further observed. PRDX3 and MVP were concluded to become the potential diagnostic biomarkers for early detection of invasive
PDAC. In addition, PRDX3 was useful as a prognostic marker under certain conditions.
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Elucidation of the role of PRDX3 in human invasive pancreatic ductal carcinoma

O Guiyu Qiu?, Anna Kakehashi", Shugo Suzuki', Masaki Fujioka?, Min Gi'?, Arpamas Vachiraarunwong?, Pharapirom Aroonrat",
Kana Shibano", Hideki Wanibuchi

DDepartment of Molecular Pathology, Osaka Metropolitan University Graduate School of Medicine,
PDepartment of Environmental Risk Assessment, Osaka Metropolitan University Graduate School of Medicine

[Background] Our previous study demonstrated an increase of peroxiredoxin 3 (PRDX3) expression in human pancreatic ductal
carcinoma and intraepithelial neoplastic (PanIN)-like lesions by proteome analysis and immunohistochemistry. PRDX3 was found to be
secreted by pancreatic cancer cells in vitro and concluded to become a potential early diagnostic biomarker. In this study, we aimed to
investigate the role of PRDX3 in PDAC and clarify its functional role in pancreatic carcinogenesis.

[Methods] First, we performed bioinformatic analysis to examine activated upstream regulators using the pervious proteome analysis
data. Double immunohistochemistry for PRDX3 and its potential upstream regulator (Nrf2) was performed on PDAC tissue sections.
Knockdown of Nrf2 using siRNA was performed in Panc-1 cells and changes in gene expression were evaluated.

[Results] Activation of Nrf2 was found in association with overexpression of PRDX3 by Ingenuity Pathway Analysis. Double
immunohistochemistry demonstrated coordinated expression of Nrf2 and PRDX3 in human PDAC indicating that activation of the
antioxidant system plays an important role in pancreatic carcinogenesis. When Nrf2 knockdown was confirmed by RT-PCR analysis, a
trend toward decreased expression of PRDX3 was demonstrated.

[Conclusion] These results suggested that there is an interrelation between PRDX3 and Nrf2. Proteins involved in formation of oxidative
stress resistance could play an important role in pancreatic carcinogenesis.

Mechanism of large micronuclei formation in the liver of rat administered AA

O Yuji Ishii”, Norifumi Takimoto'?, Moeka Namiki", Shinji Takasu", Tatsuya Mitsumoto'*), Makoto Shibutani?, Kumiko Ogawa"

DDivsion of Pathology, National Institute of Health Sciences,
ILaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology, ¥ Yamazaki University of Animal Health Technology

[Background] Our previous study revealed that AA induces large micronuclei (LMNs) in hepatocytes that contribute to its
hepatocarcinogenesis. To elucidate the mechanism of LMN formation, we examined the changes in nuclear morphology and gene
expression in the liver after AA administration along with involvement of cell division in this process.

[Methods] Exp I: After a single dose of AA of 6000 mg/kg to F344 rats, time dependent changes up to 120 hrs in the liver were
examined by histopathologically and global gene expression analysis. Exp II: F344 rats implanted the osmotic pump with BrdU were
administered AA and livers were examined after 24 hrs.

[Results] Exp I: Binucleated hepatocytes with one of the two nuclei irregularly shaped and shrunk were observed from 6 hrs after
dosing, and showed aggregation of BAF, a nuclear envelope repair protein, and partial loss of the nuclear lamina. Changes in the
expression of G2/M transition-regulated genes were observed at 12 hrs along with decreases in hepatocellular mitosis. At 48 hrs, LMNs
were detected in hepatocyte. The expression of Mt24 was increased from 1 hr, with a concomitant decrease in reduced glutathione. Exp
II: Binucleated hepatocytes with irregularly shaped nucleus were BrdU-negative.

[Discussion] Our data suggest that LMNs are formed from binuclear hepatocytes through nuclear envelope aberration without cell
division. We are currently searching for a relationship between loss of SH groups and nuclear envelope aberration.
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Analysis of autophagy in micro lesions using cluster analysis

(O Toshinori Yoshida”, Emika Hara?, Kanami Oshima", Suzuka Uomoto", Zeng Wen", Mio Kobayashi'>¥, Makoto Shibutani"

DLaboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology,
I Cooperative Division of Veterinary Sciences, Tokyo University of Agriculture and Technology,
9JSPS Research Fellowship for Young Scientist (Tokubetsu Kenkyuin) DC1

Autophagy plays an important role in cell differentiation, growth, proliferation, and homeostasis. Dysregulation in autophagy cause
accumulation of abnormal intracellular organelles and proteins, leading to various pathological conditions. Autophagy should be
analyzed by focusing on autophagic fluxes, which are indicated by the formation of sequestration membranes, the incorporation of
cargo into autophagosomes, the formation of autolysosomes by binding to lysosomes, and their degradation. The analysis is possible by
increasing or decreasing the expression of various specific molecules in these processes. LC3 expressed on the sequestered membrane
is the most important autophagy indicator, and a number of receptors, such as p62, are known to selectively take up cargo. Abnormal
intracellular organelles express specific molecules in a membranous fashion, Parkin and Ambral in mitochondria, Pex5 in peroxisomes,
and FAM134B in smooth endoplasmic reticulum. Analysis of autophagy in pre-cancerous and other micro lesions is a crucial research
issue for predicting subsequent deterioration of disease status and malignant transformation. In this study, we used pre-cancerous
lesions of the liver to immunohistochemically detect various autophagy indicators and combined these molecules in a cluster analysis to
examine autophagy flux.

Diphenylarsinic acid (DPAA) enhanced hepatocarcinogenesis via epigenetic alteration
in a transplacental mouse model

(OMasaki Fujioka", Min Gi?, Shugo Suzuki", Kana Shibano", Guiyu Qiu", Arpamas Vachiraarunwong?, Pharapirom Aroonrat",
Yuji Oishi”, Anna Kakehashi", Hideki Wanibuchi"

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

[Background] Previous studies have shown that the organic arsenic compound diphenylarsinic acid (DPAA) causes
hepatocarcinogenesis in the next generation of male mice upon transplacental exposure. However, the detailed mechanism of
hepatocarcinogenesis remains unclear.

[Aim] This study aims to clarify the mechanism of hepatocarcinogenesis induced by transplacental exposure to DPAA in mice.
[Materials and Results] Reduced representation bisulfite sequence (RRBS) analysis using livers from 6-week-old DPAA transplacental
exposed mice identified phosphomevalonic acid phosphate kinase (Pmvk) as a target gene for aberrant DNA methylation. Furthermore,
qPCR analysis in tumor and non-tumor areas of the liver of 84-week-old male mice showed a significant decrease in Pmvk expression
in the DPAA transplacental exposure group. Comprehensive gene expression analysis of tumor and non-tumor areas suggested
increased expression of the insulin-like growth factor 1 (/gf7) gene, DPAA transplacental exposure-specific signal independent of DNA
methylation, and increased cell proliferation in the liver tumor area.

[Conclusion] These results suggest that the hepatocarcinogenesis mechanism of next-generation male offsprings to DPAA transplacental
exposure involves decreased Pmvk expression via aberrant DNA methylation caused by early DPAA exposure and an increase in /gf]
expression by a DNA methylation-independent.
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A machine vision approach to predict distinct gene expression profiles in the
pathology of drug-induced liver injury

O Takeshi Hase, Taiko Nishino", Mayuri Sathiyananthavel", Ramanathan Rajendiran®, Masahiro Ooba®, Kousuke Takagi®,
Shigeru Kobayashi®, Kazuhito Goda®, Kunio Hori?, Takuya Hanashi®, Kota Akiyoshi®, Hirohumi Suzuki®, Ayako Yachie"

DSBX Corporation, 2 Agency for Science, Technology and Research, Singapore, YR&D Japan, Evident Corporation,
“Biological Evaluation Technology, Olympus Corporation, ¥Keio University School of Medicine

Recent advances in Convolutional neural network (CNN) have brought enormous improvements in pathology workflows and
transcriptome analysis is used as complementary method to the vision-driven diagnosis in deeper disease characterization. In this
study, using public toxicogenomics datasets called Open TG-GATEs, we demonstrated that the histopathology CNN models on drug-
induced rat liver injury can predict not only the pathology labels but also transcriptomic subgroups identified in the same pathology
annotation. We first confirmed the tile-based CNN model on histopathology images can correctly predict the pathology labels of
granular eosinophilic, degeneration fatty, or deposit glycogen. We next performed clustering of the corresponding transcriptome
datasets and identified molecular subgroups in each pathology which were characterized by differentially expression genes and their
enriched pathways. The molecular subtypes within each pathology were then taken as an objective function to train the CNN models.
The resulting models achieved a test set accuracy above 99% for all pathologies, although pathological experts couldn’t classify the
molecular subtypes before teaching the annotation labels. These results indicate that the integration of transcriptome and image datasets,
especially with emerging explainable Al techniques, can provide a novel insight on how molecular level events correlate with cellular or
tissue level morphological changes and thus with diagnosed disease.

Toxicities of sodium arsenite in humanized liver mice

(OKana Shibano", Min Gi?, Masaki Fujioka", Arpamas Vachiraarunwong?, Pharapirom Aroonrat”, Guiyu Qiu", Shugo Suzuki),
Hideki Wanibuchi

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

[Background and Aim] Inorganic arsenic is a human carcinogen. However, the carcinogenic mechanisms of arsenic remain to be fully
elucidated. The purpose of the present study is to determine the metabolism of sodium arsenite (iAslIl) and evaluate its toxicities in
humanized liver mice.

[Methods and Results] Humanized liver mice and wild-type mice were treated with iAslll, and in the drinking water for four weeks.
Quantitative analysis of arsenic metabolites in the urine collected at the week 4 revealed that dimethylarsinic acid (DMAV) was
the most abundant urinary arsenic metabolite in humanized liver and wild-type mice. Moreover, the percentage of total arsenic for
monomethylarsonus acid (MMAV) was 26.4% and 4.7% in the urine of humanized liver mice and wild-type mice, respectively. These
results are consistent with the findings that humans have lower methylation capacity of metabolizing MMAV to DMAV compared
with mice. There were no treatment-related histopathological changes and cell proliferative activities in the bladder and liver in either
humanized liver mice or wild-type mice compared to respective controls. Notably, gene expression analyses of livers of humanized liver
mice and wild-type mice revealed that the profiling of differentially expressed genes by iAslII was remarkedly different.

[Conclusions] Our results clearly indicated that the humanized liver mouse is a model reflecting arsenic metabolism in human and is
useful for evaluation of toxicities of arsenic.
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Chemopreventive effects of angiotensin-ll receptor blocker on rat non-alcoholic
steatohepatitis and fibrosis

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

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

[Background] Nonalcoholic steatohepatitis (NASH) is a liver disease with metabolic syndromes, leading to cirrhosis and hepatocellular
carcinoma. Angiotensin II type 1 receptor (AT1R) is expressed in hepatic stellate cells (HSCs) and is involved in collagen production. In
the present study, we investigated the chemopreventive effect of AT1R blocker (ARB) on the development of NASH and fibrosis in the
rat NASH model.

[Methods] Seven-week-old male connexin 32 dominant negative transgenic (Tg) rats received a high-fat diet (HFD) or HFD with ARB
(candesartan, 1 or 2 mg/kg/day) in drinking water, and intraperitoneal administration of dimethylnitrosamine was started at week 5.
After 16 weeks, rats were sacrificed for evaluating histology and NASH-related inflammatory cytokines and cell signaling.

[Results] The relative liver and visceral fat weights were significantly lower in the ARB groups as compared with the HFD group.
In histological analysis, the ARB significantly decreased fat deposition, lobular inflammation, hepatocyte ballooning, and fibrosis in
the liver. a-SMA immunohistochemistry indicated that activated HSCs were fewer in the ARB groups than in the control group. As
corresponding to the histological changes, mRNA expression of inflammatory cytokines (Timpl, [IB1, 1118, Tgfp1, Collal) and protein
expression of collagen I and a-SMA were reduced by ARB treatment.

[Conclusion] ARB may prevent NASH progression via suppression of HSC function in the Tg rat NASH model.

2-Hydroxylpropyl-B-cyclodextrin-induced hepatic toxicity in ICR mice

O Tiansheng Zhou, Jiamin Ni", Yuanyuan Duan?, Fei Zhou", Xixing Zhao"

YWuXi AppTec (Suzhou) Co., Ltd., ?WuXi AppTec (Chengdu) Co., Ltd.

[Background] Cyclodextrins are useful formulation vehicles, which increase the solubility and stability of drugs. HP-B-CD used as the
control article was noted to induce hepatic toxicity in the ICR mice.

[Material & Method] 20% (w/v) HP-B-CD was orally administered once daily to mice for 14 days. Parameters from in-life, clinical and
anatomic pathology were evaluated in this study.

[Results] There were no HP-B-CD-related changes in the clinical signs, body weights, hematology, and organ weights. HP-3-CD-related
changes in serum chemistry included increased alanine aminotransferase (ALT) and aspartate aminotransferase (AST), the mean values
of ALT and AST were 11-fold and 5-fold increased than those in the internal historical reference. A macroscopic finding of multifocal
pale discolorations in the liver correlated microscopically with hepatocellular necrosis. Hepatocellular necrosis was characterized by
randomly distributed coagulative necrosis of the hepatocytes in all the hepatic lobules and mixed cell infiltration.

[Discussion] HP-B-CD has been reported to induce gastrointestinal tract and renal in rats and dogs. Here, we reported clinical and
anatomic pathology changes in the liver in ICR mice. Interestingly, oral administration of the same dosage of HP-B-CD did not induce
hepatic toxicity in the rats, dogs, and NHP in subacute studies in our facility. The pathogenesis of the hepatic toxicity of HP-B-CD in the
ICR mice is unknown and further investigation is warranted.
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Evaluation of 2-isopropyl-N-2,3-trimethyl buthylamide (ITB) by comprehensive toxicity
study using gpt delta rats

O Tatsuya Mitsumoto"?, Yuji Ishii", Norifumi Takimoto'*, Moeka Namiki", Shinji Takasu", Takashi Umemura®, Takehiko Nohmi",
Kumiko Ogawa"

DDivision of Pathology, National Institute of Health Sciences,
PFaculty of Animal Health Technology, Yamazaki University of Animal Health Technology,
9Laboratory of Veterinary Pathology, Tokyo University of Agriculture and Technology

[Introduction] 2-Isopropyl-N-2,3-trimethyl buthylamide (ITB) is a food flavoring agent classified as an aliphatic amide and used in
alcoholic beverages and snacks in the U.S.. JECFA has evaluated ITB and concluded that additional data on in vivo genotoxicity and
toxicity were needed for its safety evaluation, based on the presence of rat renal toxicity and a positive comet assay. Therefore, we
carried out comprehensive toxicity study of ITB using gpt delta rats.

[Methods] Male F344 gpt delta rats were given 0, 5, 50, or 500 mg/kg of ITB by oral gavage for 13 weeks to examine the general
toxicity. Carcinogenicity was assessed in the liver by immunohistochemical analysis of GST-P positive foci.

[Results] Neurological symptoms in the early phase of dosing and the death of one rat were observed in the high dose group.
Decrease in Cl was observed at doses greater than 5 mg/kg. At doses greater than 50 mg/kg, hepatocyte vacuolation was observed
histopathologically along with increases in hepatotoxicity-related parameters. Although the kidney weights were increased, there were
no histopathological changes in all treated groups. Changes in the number and area of GST-P positive foci in the liver were not observed.
[Discussion] General toxicity revealed that ITB has toxic effects on the liver and kidneys. A NOAEL was not determined in the present
study. The carcinogenicity assessment suggested that lack of carcinogenicity of ITB in rats. Genotoxicity assessment is currently
underway.

Drug induced abnormal cystic lesions of Ito-cell-like cells in Sprague-Dawley rats

O Hui Guo, Mu Du, Weijuan Zhang, Rui Zhang, Yasuhiko Hirouchi

Joinn Laboratories (Suzhou) Co., Ltd.

[Background and Objective] Drug induced cystic lesion of Ito cells were observed in test article group.

[Materials and Methods] 6-9 weeks SD rat were administrated a new hypoglycemic compound 104 weeks by gavage. The liver fixed
in 10% neutral buffered formalin for HE staining, PAS staining, immunohistochemistry was performed with Vimentin, smooth muscle
actin.

[Results] Gross findings were pale tan to white nodules, multifocally distributed in the hepatic parenchyma. Histologically,
hepatocellular adenoma or carcinoma were clearly differentiated from the surrounding nonneoplastic parenchyma, show evidence of
expansive growth, irregular lobular arrangement, and accompanied by multiple abnormal cystic lesions. Abnormal cystic lesions were
existed independently, surrounded tumor nodules, or embedded in tumor parenchyma, range in size from small to very large, filled
with homogeneous eosinophilic material (PAS-positive). The stromal matrix of the cystic lesions stained light red with Picrosirius
red staining, suggesting collagenous fibers. Immunohistochemically, cystic lesions were positive for vimentin, SMA and temporarily
unknow to the PCNA and tenascin-C immunoreactivity.

[Conclusion] These abnormal cystic lesions currently diagnosed as a nonneoplastic of the Ito-cell-like cells, however, they were quite
different from the spongiosis hepatis. The incidence of cystic lesions can be increased by new hypoglycemic compound treatment,
potential as a preneoplastic lesion.
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Influence of steatosis suppression by human growth hormone on the susceptibility to
hepatotoxicity in humanized mice

O Tomomi Kamei, Takeshi Izawa, Yuki Takami, Miyuu Tanaka, Mitsuru Kuwamura

Laboratory of Veterinary Pathology, Osaka Metropolitan University

[Background and Aim] Humanized mice (PXB mice) have the liver replaced by human hepatocytes expressing human metabolic
enzymes. PXB mice represent hepatic steatosis as murine growth hormone cannot act on human hepatocytes. We reported at the 38th
JSTP meeting that PXB mice are less susceptible to hepatotoxicity induced by carbon tetrachloride (CCI4) and allyl alcohol (AA). Here
we report influence of steatosis suppression by human growth hormone (hGH) on chemical-induced hepatotoxicity.

[Materials and Methods] Male PXB mice were treated with hGH (0.25 mg/kg/day) or saline released from osmotic pump for 14 days,
and then intraperitoneally injected with CCl4 (0.75, 1.25, 2 mL/kg), AA (35, 50, 75 mg/kg) or saline, and sampled 24 hours post
injection.

[Results] Hepatic steatosis was partly suppressed with hGH treatment. Irrespective of hGH treatment, CCl4 treatment increased serum
transaminases and the number of yYH2A.X-positive human hepatocytes, with the strong correlation with serum transaminases. AA
treatment increased neither serum transaminases nor induce hepatocellular necrosis.

[Conclusion] CCl4-induced toxicity of human hepatocytes was observed in PXB mice; however, influence of steatosis suppression on
susceptibility to hepatotoxicity was not observed, possibly due to partial suppression of steatosis. Further investigation is in progress to
examine changes in hepatotoxicity susceptibility and activity of metabolic enzymes with complete steatosis suppression in PXB mice.

Investigation of the usefulness of Liver-type fatty acid binding protein (L-FABP) as
biomarkers for NAFLD/NASH

(OMarika Tohma", Keiichi Ohata?, Tomohiko Sasase®, Teppei Uechi, Ryouhei Kamino®, Noriko Kemuriyama®,
Dai Nakae®, Katsuhiro Miyajima'®

DDepartment of Nutritional Science and Food Safety, Faculty of Applied Bioscience, Graduate School of Tokyo University of Agriculture,
2L-FABP Business Department, CMIC Holdings Co., Ltd.,

3Laboratory of Animal Physiology and Functional Anatomy, Graduate School of Agriculture, Kyoto University,

“Department of Nutritional Science and Food Safety, Faculty of Applied Bioscience, Undergraduate School of Tokyo University of Agriculture,
SDepartment of Medical Sports, Faculty of Health Care and Medical Sports, Teikyo Heisei University

[Background] The mechanism leading to the onset and progression of non-alcoholic fatty liver disease (NAFLD)/non-alcoholic
steatohepatitis (NASH) remains unclear, and no curative treatment has been established. L-FABP is localized in the liver and kidney and
plays a central role in intracellular lipid transport. L-FABP has already been reported to be useful as a biomarker for NASH in humans,
but its knowledge is still limited.

[Aim] We aimed to investigate the potential of blood L-FABP as a biomarker in the severe stages of liver disease using an animal model
of choline-deficient methionine-reduced amino acid diet (CDAA)-induced NAFLD/NASH.

[Materials and Methods] Sixteen-week-old male hL-FABP tg mice were fed with CDAA for 2 or 52 wk, respectively. After each
feeding period, the mice were dissected for histopathological observation of the liver, blood biochemical examination, hematological
examination, gene expression analysis, and measurement of hL-FABP concentration by ELISA. A control group was fed a standard diet
for 2 or 52 wk.

[Results] Blood hL-FABP levels tended to be higher in animals with severe lesion in the CDAA group. Histopathological observation
showed that diffuse fatty changes of hepatocyte in CDAA and hepatocellular adenoma was shown in CDAA 52w group while
hepatocellular carcinoma was not observed.

[Conclusion] The concentration of hL-FABP positively correlated with disease progression, indicating that L-FABP should be useful as a
biomarker of NAFLD/NASH.
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Serum LRG-1 as a diagnostic biomarker in pancreatic ductal adenocarcinoma

OXKatsumi Fukamachi®, Tomoya Ozaki", Hiroyuki Tsuda®, Masumi Suzui"

DDepartment of Neurotoxicology, Nagoya City University Graduate School of Medical Sciences,
PNanotoxicology Project, Nagoya City University

Pancreatic ductal adenocarcinoma is a lethal condition with poor outcomes and an increasing incidence. It often presents at an advanced
stage, which contributes to poor five-year survival rates. The identification of novel biomarkers is needed for the detection of pancreatic
ductal adenocarcinoma. Investigation of potential biomarkers including liquid biopsy, to aid in screening, diagnosis, and treatment of
pancreatic cancer has been an area of intense research. In this study, we used rat pancreatic cancer model, which develop pancreatic
ductal adenocarcinoma that closely resembles the biological and histopathological features of humans, for identification of biomarkers.
Leucine-rich a2-glycoprotein-1 (LRG-1) was overexpressed in rat pancreatic ductal adenocarcinoma compared to normal pancreas
tissue. Serum levels of LRG-1 were also significantly higher in rats bearing PDAC than in controls. Immunohistochemical analysis
showed higher expression of LRG-1 in ductal carcinoma lesions as compared to surrounding tissues. Expression level of LRG-1 gene
was extremely low to undetectable in an established rat pancreas cancer cell line. These data suggest that tumor microenvironment
affects the expression of LRG-1 on pancreatic ductal adenocarcinoma.

Immunopathological analysis of pancreatic insulitis in NOD mice (animal model of
type 1 diabetes)

(OKeita Sekiguchi", Tomohiko Sasase?, Noriko Kemuriyama®, Mai Suzuki®, Kiyoto Mochizuki®, Masami Shinohara®, Katsuhiro
gu y y
Miyajima'-)
YDept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Graduate School of Tokyo Univ. of Agricul.,
2Laboratory of Animal Physiology and Functional Anatomy, Graduate School of Agriculture, Kyoto University,
ry ysiology y g y Y

¥Dept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Undergraduate School of Tokyo Univ. of Agricul.,
“Fuji Breeding Facility, CLEA Japan, Inc., ¥Business Promotion Dept., CLEA Japan Inc.

[Background] Type 1 diabetes is caused by the destruction of pancreatic B-cells. However, the detailed mechanism of p-cell-destruction
is still unclear. NOD mice develop spontaneous typel diabetes as result of pancreatic insulitis as shown in human. In this study, the islet
of NOD mice was investigated to clarify the pathological findings of insulitis regarding the infiltration of lymphocyte.

[Materials and Methods] Female NOD mice were dissected at 6, 12 and 24 wk of age (n=10 to 12). Pancreas and blood samples were
collected at autopsy for pathological analysis and blood biochemical analysis.

[Result and Discussion] Blood glucose level was clearly higher in one of 12 wk and two of 24 wk of age, however, no obvious
difference was found other mice. In histopathological analysis, insulitis was observed very slight at 6 wk, very slight to slight at 12
wk and moderate to severe at 24 wk. CD4-+cells were observed from early stage of insulitis, and their number increased as the disease
progressed. CD8+ or CD19+cells were observed from early phase of insulitis with a few numbers, and their number also increased as
the progression of disease. The localization of lymphocyte was observed as follows; CD8+cells locate at margin of CD4+cells and inside
of the islet, whereas CD19+ cells exist around of CD4+ or CD8+cells. These results suggest that $-cells destruction caused by Tc-cell
mobilization and production of autoantibody by B-cells, following early Th-cells infiltration.
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Investigation of the availability of precision-cut liver slice (PCLS) in mice

O Chinatsu Fujiwara, Naofumi Takahashi, Yoshitaka Katoh, Shinya Miyazaki, Tsuyoshi Ito, Aya Koyama, Atsushi Shiga,
Ryoichi Ohtsuka, Satoru Yamaguchi, Makio Takeda, Takanori Harada

The Institute of Environmental Toxicology

[Background] PCLS is a useful method for observing histological alterations that are difficult to be detected in in vitro assays. We have
attempted to develop a model for evaluation of hepatotoxicity using mouse PCLS. PCLS in mice such as transgenic or chimeric animals
would be effectively utilized in various toxicity studies. In the mouse PCLS model, however, we have encountered extensive necrosis in
the center of liver slice. This study was conducted to investigate the cause of necrosis, focusing on oxygen supply.

[Materials/Methods] Mouse liver slices were prepared using a Krumdieck slicer and the following four conditions were examined:
(1) Change in the slice thickness, (2) Use of oxygen carriers, (3) Use of agarose gel for incubating slices near the liquid surface, (4)
Change from the conventional 12-well to 6-well plate with larger surface area. All were incubated at 95% 0,/5% CO- for up to 72h, and
subjected to histopathology.

[Results] (1) Necrosis was observed in the center of the thick slices and throughout the thin slices. (2) Necrosis was not ameliorated
by use of oxygen carriers. (3) Cells near the liquid surface survived, but cells embedded in the gel were necrotic. (4) Necrosis was
ameliorated in the slice cultured in a 6-well plate.

[Conclusion] The survival rate of mouse liver slices was improved by increasing the surface area of the medium in contact with oxygen.
We will also report the evaluation of the effects of typical hepatotoxin by this improved method.

Gene expression analysis using RNAscope for heat shock protein in the hepatic
lobule of mouse treated with CCl4

OHitoshi Kandori, Masami Aoki, Yumiko Miyamoto, Sayuri Nakamura, Ryosuke Kobayashi, Mitsuharu Matsumoto, Kotaro Yokoyama

Axcelead Drug Discovery Partners

Male BALB/c mice given a single oral administration of CCl4 were euthanized 6 hours or 1 day after the administration (6h or 1d).
Paraffine embedded liver samples were obtained, and HE, in situ hybridization (ISH, RNAscope, ACD) and immunohistochemistry
(IHC) for heat shock protein (HSP) were conducted. As for HE, centrilobular vacuolization was observed at 6h, and centrilobular
zonal necrosis and cell infiltration were observed at 1d. As for ISH, enhanced gene expression of Hspala and Hspa5 were observed at
centrilobular area at 6h, earlier than necrosis. Therefore, increased gene expression of HSP might become an early cytotoxic parameter
of hepatocytes. Additionally, ISH was useful for the detection of increased expression of HSP gene, which means cell stress response.
As for IHC, increased signal of HSP70 (corresponding to Hspala) was observed at centrilobular area at 6h, but no change was observed
for GPR 78 (Hspa$5). Although no significant change was observed in ISH at 1d, increased IHC signals were observed at periportal area.
These discrepancy between ISH and ITHC might partly be caused by the gene expression control at post-transcriptional level. Therefore,
when gene expression, especially gene transcription is the main concerning subject (stress response might be such case), ISH should
be conducted. Additionally, because paraffin blocks can be used for ISH by RNAscope, this method would be applied for pathologic
samples routinely prepared in general toxicity studies.
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Ductular reactions in the liver of thioacetamide-treated monkeys

(OMiwa Takahashi?, Mihoko Ono", Hikaru Mitori?, Satoru Kajikawa"

DApplied Research & Operations, Astellas Pharma Inc., ?Discovery Accelerator, Astellas Pharma Inc.

[Background] Similar to ductular reactions (DRs) in human and veterinary area, oval cell proliferation induced by hepatotoxicant is well
studied in rodents, but uncommon in other animals.

[Materials and Methods] Cynomolgus monkeys were administered TAA 10—-120 mg/kg (s.c.), once or twice a week for 8 or 16 weeks
(Expl), and once every two weeks for 10 or 20 weeks (Exp2). Liver biopsy tissues, including untreated monkeys, were fixed in formalin
and HE-stained slides were prepared. Immunohistochemical examinations for cytokeratin (CK)19, a-fetoprotein (AFP), albumin and
Ki67 were also performed.

[Results] In untreated monkeys, small clusters of CK19-positive cells were seen in the hepatic lobule. In Expl, centrilobular necrosis
and severe hypertrophy were found. Also, ductular or chain-like structures formed from cuboidal basophilic cells were found, which
were positive for CK19 and negative for AFP and albumin, and Ki67-positive nuclei were occasionally detected. Some hepatocytes
around necrosis showed CK 19 positive, with transition to ductular cells. In Exp2, mild ductular cells were found as shown in Expl, with
hepatocytes frequently positive for Ki67.

[Conclusion] In monkeys, DRs were induced by TAA, corresponding to oval cell proliferation in rodents. DRs were strongly induced
in case that regeneration of hepatocytes was suppressed and suggested to originate from progenitor cells in canal of Hering and mature
hepatocytes.

Investigation of the utility of unsupervised clustering for detecting hepatocyte
hypertrophy in rats

(O Takuma Sato, Rena Ishikawa, Etsuko Ohta, Hiroki Terauchi

Eisai Co., Ltd.

[Background and Objectives] Toxicity studies require observation of large numbers of pathology specimens. In recent years, the use of
“supervised learning” has been the mainstream in Al development. However, labeling is very costly in terms of manpower and time.
Furthermore, in pathology images, detailed annotation of each area is required. Many issues exist, such as the fact that some findings
are difficult to annotate due to unclear boundaries and the need to remove fluctuations in the names of findings. This study examines the
feasibility of providing a tool to reduce the burden on pathologists by introducing unsupervised learning that does not require annotation
COsts.

[Materials and Methods] HE-stained sections of rat hepatocyte hypertrophy were prepared. 361 Whole Slide Image (WSI) data were
acquired.The data set was created by dividing the WSI into patch images of 256 pixels per side. The size of the data set averages
approximately 7,000 images per study.A non-hierarchical clustering algorithm was used for this analysis. The number of clusters was
reviewed and linked to pathology findings to form interpretable clusters. Evaluation is done visually by a pathologist and by checking
the distribution of clusters.

[Results] [Conclusion] We confirmed that the clustering results differ depending on the presence or absence of WSI toxicity findings.
The correlation or accuracy of each cluster with pathological findings is under scrutiny and will be reported at the conference.
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Quantification of hepatotoxic findings by Al-based image analysis and correlation
analysis with serum ALT and AST

O Yohei Inai, Takeshi Izawa, Tomomi Kamei, Miyuu Tanaka, Jyoji Yamate, Mitsuru Kuwamura

Laboratory of Veterinary Pathology, Osaka Metropolitan University

[Background] Increases in blood transaminases by hepatotoxicants are considered to be related with degeneration/necrosis of
hepatocyte. Recently, quantification of histopathological findings can be performed more easily using Al-based image analysis.
In this study, we examined correlation analysis between values of histopathological quantification and serum transaminases using
thioacetamide (TAA) and carbon tetrachloride (CCly) induced-acute liver injury models.

[Materials/Methods] Six-week-old male F344 rats were administered with TAA (100 mg/kg, i.p.) or CCly (0.75 mg/kg, p.o.) and the liver
and blood were collected 24 hours after administration. Image analysis was conducted using HALO AL

[Results] In TAA model, centrilobular necrosis of hepatocytes was observed, and its lesion area (%) was positively correlated with
serum ALT and AST (r>0.7, p<0.01). In CCl4 model, five different lesion, necrosis, degeneration, vacuolation, microvesicular steatosis,
and cell infiltration, were observed in the centrilobular area. Whereas total lesion area (%) is not correlated with serum ALT or AST
(r<0, p>0.05), combined area of necrosis and vacuolation (%) were positively correlated with serum ALT and AST (1>0.7, p<0.01).
[Conclusion] Image analysis by HALO Al was considered to be useful for extracting and validating various experimental hypotheses by
quantifying individual histopathological findings.

Effects of urinary metabolites of o-toluidine associated with occupational urinary
bladder cancer on urinary bladder

O Shugo Suzuki®, Min Gi'?, Masaki Fujioka", Anna Kakehashi", Hideki Wanibuchi"

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

[Aim] The occupational exposure to aromatic amines is one of the most important risk factors for urinary bladder cancer. Recently,
occupational bladder cancer occurred in a plant using aromatic amines in Fukui Prefecture. We investigated the effects on the bladder
urothelium by aromatic amines exposed at a chemical plant in Fukui Prefecture, and detected the correlation between the presence
of o-toluidine (OTD) and its metabolites in urine and the proliferative effect on the bladder urothelium. In the present study, we
investigated effects of the urinary OTD metabolites 2-amino-m-cresol (2AMC), 4-amino-m-cresol (4AMC) and o-acetotoluidine
(AOTD) on the bladder epithelium.

[Materials and Methods] Six-week-old rats were treated with 0.6% 2AMC, 0.6% 4AMC or 0.6% AOTD for 4 weeks. Fresh urine
samples were collected at the fourth week of treatment and urinary aromatic amines and metabolites were determined by liquid
chromatography-mass spectrometry. Rats were sacrificed and urinary bladder was removed. Histological, immunohistochemical and
TUNEL analyses were performed.

[Results] Incidences of simple hyperplasia and cell proliferation were induced by AOTD treatment in the bladder urothelium, but not by
2AMC or 4AMC treatment. There was no difference in TUNEL positivity among the groups. In the AOTD group, OTD was the most
abundant substance in the urine, and its metabolites were also present.

[Conclusion] OTD in urine is the key carcinogen on rat bladder carcinogenesis.
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Search for genes focused on DNA methylation dysregulation in rats repeatedly treated
with ochratoxin A for 90 days

O Shunsuke Ozawa'?, Hiromu Okano'-?, Kazumi Takashima'-?, Yasunori Takahashi'?), Ryota Ojiro"?, Qian Tang'?, Xinyu Zou'?,
Toshinori Yoshida!?, Makoto Shibutani'?

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

[Background and Objectives] Ochratoxin A (OTA), a fungal toxin, induces karyomegaly and following renal cell carcinoma in the
OSOM after administration to rats. In this study, we searched for genes showing DNA methylation dysregulation to elucidate the
mechanism of renal carcinogenesis by OTA.

[Methods] Rats were administered with carcinogenic doses of OTA, 3-MCPD, a renal carcinogen that does not induce karyomegaly,
or TCP, a genotoxic carcinogen that induces karyomegaly, for 90 days. RNA-Seq and DNA methylation arrays were performed on the
OSOM. After validation analysis, candidate molecules were analyzed by IHC.

[Results] RNA-Seq resulted in mitosis-related gene clusters with OTA, but these clusters disappeared when genes showing altered
expression with 3-MCPD were excluded. Gen! was identified as an OTA-specific hypermethylated and downregulated gene. Anxa3,
Osm, and Cdknla (p21) were identified as hypomethylated and upregulated genes. IHC showed that OTA decreased GENI™ cells and
increased ANXA3" and p217 cells, while 3-MCPD did not show any significant changes. TCP increased p217 cells.

[Discussion] The gene ontology found with OTA was considered a common feature of renal carcinogens. GENI is involved in
DNA damage repair, and its decrease may contribute to the OTA-induced chromosomal instability. ANXA3 and OSM activate cell
proliferation signaling, which may contribute to renal carcinogenesis. p21 may implicate the OTA-induced cellular senescence

phenotype.

The role of renal tubules occurring partial EMT and relationship with CD44 in renal
fibrogenesis

(OXKohei Matsushita, Takeshi Toyoda, Hirotoshi Akane, Tomomi Morikawa, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

[Aim] The concept of partial epithelial-mesenchymal transition (pEMT), acquisition of mesenchymal phenotype while attached to
basement membrane, has recently been proposed in renal fibrogenesis. We have shown CD44 expression in renal tubules in fibrotic
lesions. Here, we examined the characteristics and role of renal tubules occurring pEMT, and relationship with CD44 in renal
fibrogenesis.

[Methods] Six-week-old male SD rats were given 0, 100, and 150 mg/kg of allopurinol by gavage for 28 days.

[Results] In the kidney of 100 and 150 mg/kg groups, there were fibrotic lesions with dilated or atrophic tubules expressing CD44.
Dilated/atrophic tubules showed decrease in differentiation marker and increase in mesenchymal marker, and were surrounded by
basement membrane. Dilated/atrophic tubules were sampled by laser microdissection followed by microarray. In gene ontology analysis,
expression of extracellular matrix related genes and differentiation related genes were increased or decreased, respectively. Pathway
analysis showed CD44-induced expression of fibrosis related genes, including Fnl encoding fibronectin. in situ hybridization and
immunohistochemistry revealed that Fn/ mRNA was expressed in dilated/atrophic tubules, while fibronectin protein was located around
these tubules.

[Discussion] Our results suggested that pEMT occurred in dilated/atrophic tubules. Renal tubules exhibiting pEMT may contribute to
renal fibrogenesis by secretion of fibronectin via CD44 expression.
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Establishment of an immune complex-induced glomerulonephritis rat model and
associated detection methods

O Jianjun LyuV, Shaoqiu Zheng?, Ya Wang", Yaqun Zhang?, Zhuang Qian?, Xiaoqun Zhong", Zhenlong Yan", Xiaojun Chen",
Yihao Li", Ruinan Peng", Hui Li", Jianya Ge", Jing Hu", Minbo Hou?, Toko Ohira?

DInnoStar Bio-tech Nantong Co., Ltd., ?Shanghai Innostar Bio-tech Co., Ltd.

[Background and Objective] Immune complex-induced renal injury is frequently encountered in nonclinical safety evaluation of
biopharmaceuticals. The objective is to provide quick and accurate methods for detecting the injury by establishing a rat model and
associated detection methods.

[Materials and Methods] Sprague-Dawley rats were pre-immunized by cationic bovine serum albumin (C-BSA) for 2 weeks, followed
by 4 weeks of formal immunization to establish the model. Urinalysis, hematology and coagulation analysis, serum chemistry analysis,
histopathological examination, immunohistochemistry, and special staining were carried out to detect immune complex.

[Results] The rats of the model showed proteinuria after the administration of C-BSA. The weight of kidneys of the rats of the model
significantly increased. Histopathological examination of HE and PAS staining slides of the kidneys showed that there were increased
glomerular mesangial cells and thickening of glomerular basement membrane in kidneys of the rats. Immunohistochemistry study
showed that IgG and C3 complement were deposited in the glomerular capillaries of the kidneys.

[Conclusion] An immune complex-induced glomerulonephritis rat model and associated detection methods were successfully
established, which can be used to further study the pathogenesis of immune complex-induced renal injury of biopharmaceuticals and to
provide quick and accurate methods for detecting the injury for the biopharmaceuticals in the future.

A novel mouse model for autosomal recessive polycystic kidney disease

O Minori Inanaga, Tetsuro Matsuura, Syunsuke Murai, Kiyokazu Ozaki

Laboratory of Pathology, Faculty of Pharmaceutical Sciences, Setsunan University

Polycystic kidney disease is a hereditary disorder characterized by the progressive enlargement of numerous cysts and inherited in
autosomal recessive or dominant pattern. Mice with cystic kidney appeared as mutants in a colony of our maintained C57BL/6J strain
(B6), and the strain with cystic kidney (Cy) was established by selective mating. In this study, we performed genetic and morphological
analyses on cystic kidney phenotypes in Cy. No abnormalities other than cystic kidney were observed in Cy, and the survival rates of
Cy and B6 were the same up to 50 weeks of age. Grossly, the kidneys of Cy were pale at 5 weeks of age, with a few microcysts at the
corticomedullary junction. The cysts were progressively enlarged and increased in number throughout the kidney after 20 weeks of age.
Histologically, up to 5 weeks of age, there were a few dilated proximal tubules in the outer medulla, and after 8 weeks of age, dilated
proximal tubules in both cortex and medulla as well as dilated Bowman's capsules were increased. There were few changes in the
renal parenchyma other than cysts, and normal tubules remained even at 50 weeks of age. Embryonic analysis revealed that the cysts
originated from the proximal tubules of the corticomedullary junction between gestation days of 16.0 and 17.0. The cysts of Cy mice
originate from the proximal tubules at late embryonal stage. The number of cysts gradually increases, and the cyst formation spreads to
the entire kidney with age.

— 189 —

o
o
(7]
-
(1]
=
2
[}
»
o
=
I~
Q
=1
o
=]




o
o
@
—
o
()
2
o
1]
o
=
—
)
=3
o
5

The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology Poster Presentation

The effects of loading the high-sucrose/high-fat diet and salt water on the kidney in
type 2 diabetic mice

(OKana Watanabe", Noriko Kemuriyama®, Tomohiko Sasase®, Masashi Kashiwai®, Masami Shinohara®, Takeshi Ohata®,
Katsuhiro Miyajima'-?

DDept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Graduate School of Tokyo Univ. of Agricul.,

PDept. Nutri. Sci. Food Safety, Fac. Applied Bioscience, Undergraduate School of Tokyo Univ. of Agricul.,

9Laboratory of Animal Physiology and Functional Anatomy, Graduate School of Agriculture, Kyoto University,

“Ishibe Breeding Facility, CLEA Japan, Inc., ¥Business Promotion Dept., CLEA Japan Inc.
[Background] In Japan, the number of patients with diabetic kidney disease (DKD) has been increased following the westernization of
dietary life. Therefore, diabetic model animals and pathological analysis of animal models are expected to have an important role in the
early prevention and treatment of DKD and pharmaceutical development.
[Aim] The effect of high-sucrose/high fat diet (Quick Fat; QF) and salt water on the kidney was analyzed by using type 2 diabetes
animal model.
[Materials and Methods] Six-week-old male C57BL/6J mice (Normal model) and KK-Ay mice (Obese type 2 diabetic model) were
fed standard diets (CE-2) or QF (CLEA Japan Inc.) and tap water or 1% salt water. In addition, KK-Ay mice were treated with a single
nephrectomy (Nx) and fed QF and tap water or 1% salt water. A total of 10 groups were composed.
[Results] In the histopathological analysis, moderate to severe histopathological findings were observed in KK-Ay mice; enlargement,
adahesion, mesangial proliferation and fibrosis of glomerulus, formation of urinary cast, inflammatory cell infiltration, dilation,
regeneration and fibrosis of tubules. These lesions tended to exacerbate by loading QF or salt water, especially, in Nx group.
[Conclusion] Histopathological findings in the kidneys were exacerbated by QF or salt water only in the diabetic model, KK-Ay mice.
Furthermore, the effects of dietary conditions on DKD were also experimentally demonstrated.

Development of an early detection method of rat renal carcinogens by
immunohistochemistry for y-H2AX

O Takeshi Toyoda, Kohei Matsushita, Hirotoshi Akane, Tomomi Morikawa, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

[Background] We have developed an early detection method for bladder carcinogens by immunostaining of y-H2AX, a DNA damage
marker. Here, to evaluate the possible application of this method to the kidney, we examined y-H2AX formation in the kidney of rats
treated with several renal carcinogens for 28 days.

[Methods] Six-week-old male F344 rats were administered 2-nitrofluorene, chlorothalonil (CTN), aristolochic acid I, ochratoxin A,
hexachlorobenzene, 1-amino-2,4-dibromoanthraquinone, dimethylnitrosamine, N-ethyl-N-hydroxyethylnitrosamine, azoxymethane, and
lead(I) acetate trihydrate in the diet and drinking water or by gavage for 28 days. Immunohistochemical analysis for y-H2AX formation
in tubular epithelial cells in the kidney was performed.

[Results and Discussion] The ratios of y-H2AX-positive cells were significantly increased in all carcinogen-treated groups except CTN
compared with controls in both the cortex and the outer stripe of outer medulla. Together with the previous results, 14 of the 15 renal
carcinogens showed an increase in y-H2AX formation (sensitivity; 93.3%), whereas all 8 non-renal carcinogens remained at the same
level as the control group (specificity; 100%). These results suggest that y-H2AX immunostaining is useful as an early indicator of
carcinogenicity of chemical substances to rat kidney. Further evaluation will be needed to develop an early detection method of renal
carcinogens by y-H2AX immunostaining.
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The changes of testes in Sprague-Dawley rat and Beagle dog induced by estrogen
receptor inhibitor

Rongxia Li, Tian Tian, Jian Yin, Qi Liu, O Fang Zhou, Yanyan Han, Xiuying Yang

CTI Biotechnology (Suzhou) Co., Ltd.

[Introduction] The histopathological changes in testes induced by a Estrogen Receptor Inhibitor (ERI) were different in Sprague-Dawley
Rat (SD) rats and beagle dogs in our studies.

[Materials and Methods] The ERI was administrated orally once a day to beagle dogs at 20, 60, 180 mg/kg/day, respectively; and to SD
rats at 40, 120, 360 mg/kg/day, respectively, for 4 weeks followed by a 4-week recovery period.

[Result] In the beagle dogs, dose-dependent Leydig cells hypertrophy/hyperplasia of the testis were observed at the dose levels of 60 and
180 mg/kg/day at the end of dose phase. Leydig cells atrophy were found following 4-week recovery adversely, and furthermore, which
induced the seminiferous tubule degeneration. Decreased sperm in epididymis and decreased organ weight of testis and epididymis were
found only at the end of recovery. Differently in SD rats, dose-dependent spermatid retention in seminiferous tubule were found at all
dose groups characterized by step 19 elongating spermatids in partial IX and X stage tubules, which were also found following 4-week
recovery. There were no obvious changes in epididymis histopathology and organ weight of testes and epididymis.

[Conclusion] The remarkable differences of testicular findings in SD rat and beagle dogs were induced by the ERI, how dose it effect on
human beings is unknown. So special attention should be paid for testicular toxicity in further nonclinical and clinical study.

Historical data for the histopathology on the testis and ovary in juvenile Crl:CD(SD)
rats

OHiroaki Sato", Hirofumi Hatakeyama", Tetsuro Kurotaki", Haruko Koizumi", Tetsuyo Kajimura", Yuichi Murakami®,
Atsushi Fujiwara", Hijiri Iwata?

DIna Research Inc., ?LunaPath Laboratory of Toxicologic Pathology, Co., Ltd.

[Purpose] Since organ development progresses rapidly in juvenile animals, understanding of normal tissue at each age for
histopathological evaluation is important in toxicity studies. The testis and ovary are one of the organs that undergo significant changes
as they grow. In this study, the histological examinations were conducted on these tissues using juvenile rats.

[Method] The testis and ovary from Crl:CD(SD) rats at 4, 7, 14, 21, 28, 35 and 42 days of age were routinely processed, fixed in
formalin. From these, hematoxylin and eosin (HE) stained specimens were prepared for histological observations.

[Results] Testis: At 4 days of age, the tubules were lined with one layer of Sertoli cells and gonocytes were present in the center of the
tubules; at 7 days of age, gonocytes were observed on the peripheral rim of the tubules; at 14 days of age, gonocytes and Sertoli cells
were pseudostratified in the tubules; the tubular lumen, round spermatid, elongated spermatid, sperm were observed at 21, 28, 35, 42
days, respectively.Ovary: At 4 days of age, the ovary consisted mainly primordial and primary follicles and secondary follicles were
seen at 7 days of age. Zona pellucida, antral follicles and atresia of follicles, tertiary follicles, corpora lutea were observed at 14, 21, 28,
35 days, respectively. In addition, we are going to report the result of the presence of mast cells by toluidine blue staining at each age.
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A case of endometriosis in a cynomolgus monkey

O Junko Fujishima, Yuji Sasaki, Hiroko Kokoshima, Saki Miyano, Madoka Motoyama, Kinji Kobayashi, Hiroshi Maeda

Drug Safety Research Laboratories, Shin Nippon Biomedical Laboratories, Ltd.

Endometriosis is known to occur in humans and non-human primates with a menstrual cycle. In this case study, we report the results
of histopathological examination of endometriosis in a cynomolgus monkey (18-year-old, female, Macaca facicularis, purpose-bred,
China) euthanized 20 days after menstruation due to observations of anorexia and lying position every menstrual period. In this animal,
thickening of the uterine wall and masses around the uterus and ovaries were noted in echo examination. Macroscopically, gray-
white solid masses (¢ 20—-30 mm) were observed in both sides of the uterine body. Adhesion of the uterus to the urinary bladder and
gastrointestinal tract were observed, and multiple cysts (¢ 5-35 mm) were observed in the serosa of the gastric curvature, ileum, and
urinary bladder. Microscopy, masses continued with myometrium, and endometrial tissue that were consisting of uterine glands and
epithelium, collagen fibers, progesterone receptor-positive stromal cells, were proliferate within masses. Similar endometrial tissue was
also observed in the serosa of intestine and urinary bladder, and cysts that were partly lined by uterine epithelium were also formed.
This case was diagnosed as an endometriosis, endometrial tissue with spiral arteries and stroma proliferated on the surface of uterus and
ovaries, spread to the serosa of intestine and urinary bladder.

Deep learning-based image analysis model for classification and quantification of
testicular lesions in rats

O Taishi Shimazaki", Kyotaka Muta"), Yuzo Yasui", Rohit Garg?, Pranab Samanta®, Tijo Thomas?, Toshiyuki Shoda"

DToxicology Research Laboratories, Yokohama Research Center, Central Pharmaceutical Research Institute, Japan Tobacco Inc.,
2AIRA Matrix Private Limited

[Introduction] We trained A deep learning (DL)-based Al model for pathological image analysis to learn multiple testicular findings and
to classify the 5 stages of spermatogenesis in rats (stages [=VI, VII=VIIL, IX-XI, XII-XIV or unclassifiable). We also trained the model
to detect abnormalities in the seminiferous tubules at each grouped stage of spermatogenesis.

[Materials and Methods] We trained an algorithm to learn the stages of spermatogenesis and multiple typical histopathological findings
with training sets and test sets of whole slide images (WSIs) of the testes of young SD rats by using a U-Net-based deep learning
network. The trained algorithms were validated using WSIs to detect several types of testicular histopathological findings (degeneration/
necrosis of the seminiferous epitheliums, tubular degeneration, vacuolation of the Sertoli cells, retention, etc.).

[Results] The model showed consistently good performance and the results of the classification of the stages of spermatogenesis in
the seminiferous tubules and accuracy of detection of the above findings correlated well with the histopathological diagnoses by the
pathologists.

[Conclusion] This study suggests that the DL-based model can classify the stages of spermatogenesis and detect multiple findings
simultaneously on a WSI of rat testis. The model could be a useful supportive tool for histopathological evaluation, especially for
primary testicular screening in early toxicity studies in rats.
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Detection of antithyroid effects of iodide uptake inhibitors in rats by histopathology
and immunohistochemistry

O Hirotoshi Akane", Takeshi Toyoda", Kohei Matsushita!, Tomomi Morikawa'), Tadashi Kosaka?, Hitoshi Tajima®, Hiroaki Aoyama?,
Kumiko Ogawa"

DDivision of Pathology, National Institute of Health Sciences, ?Toxicology Division, Institute of Environmental Toxicology

Although blood hormone levels are useful for detection of antithyroid potential, there are issues such as large individual differences.
We recently showed that in rats treated with thyroid peroxidase inhibitors and promoters of thyroid hormone metabolism for 28 days,
histopathological and immunohistochemical analyses can be more efficient indicators than blood hormone levels. Here, six-week-old
male and female SD rats (5 rats/group) were treated with 1 to 100 ppm ammonium perchlorate (APC) and 10 to 1,000 ppm potassium
thiocyanate (PTC), which inhibit iodide uptake to follicular cells, in drinking water for 28 days. Increased serum TSH was observed
in male 100 ppm APC group without decreases in serum T4 and T3. Thyroid weights were increased in male 100 ppm APC and
1,000 ppm PTC groups. Hypertrophy of thyroid follicular cells was found at 10 ppm APC in male and 100 ppm APC in both sexes.
Immunohistochemistry showed an increase in TSH-positive area in the anterior pituitary gland in male high dose groups of APC and
PTC. Histopathological findings in the thyroid were observed in groups without significant changes in serum hormone levels, suggesting
that they can be more sensitive parameters for detecting antithyroid drugs. In APC group, increases in thyroid weight and pituitary TSH-
positive area were detected in the same group as increased serum TSH, indicating that they may be useful for evaluation of antithyroid
effects.

A spontaneous benign pituicytoma in a Han-Wistar rat of 2-year carcinogenicity study

OMinbo Hou, Tiantian Cui", Xiaogian Wu", Wenyu Li", Yingying Zhang", Yaqun Zhang?, Jianjun Lyu?, Xijie Wang", Toko Ohira"

DShanghai Innostar Bio-tech Co., Ltd., ?InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] Pituicytoma is extremely rare in the rat and mouse, and only one benign pituicytoma in the mouse and
one malignant pituicytoma in a Sprague-Dawley rat were reported. We report a spontaneous benign pituicytoma in a Han-Wistar rat of
2-year carcinogenicity study.

[Materials and Methods] A 110-week-old male Han-Wistar rat of the 2-year carcinogenicity study was euthanized at terminal necropsy.
The pituitary was removed and fixed in formalin, embedded, sectioned, and stained with HE. Immunohistochemistry for glial fibrillary
acidic protein (GFAP) and S-100 was also performed to assist the diagnosis.

[Results] No symptom during in-life phase and no gross lesions at necropsy were noted in the rat. Microscopically, nodular hyperplasia
could be seen in the pars nervosa of the pituitary, which was well demarcated and compressed the adjacent neurohypophysis and the
pars intermedia. The tumor cells resembled the glial cells, with abundant eosinophilic, vacuolated cytoplasm, and round or oval nuclei.
Microglial cells-like tumor cells were also present. Nuclear pseudo-chrysanthemum was present and the cellular pleomorphism was not
obvious. Immunohistochemical staining results showed that the tumor cells were positive for GFAP and S-100.

[Conclusion] Base on the histopathological features and immunohistochemical staining results, we diagnosed the tumor as benign
pituicytoma, which is also rare in Han-Wistar rat and the diagnostic features are very representative.
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Differential diagnosis of a tumor in tumorigenicity test of a neural precursor cell

O Yaqun Zhang", Jianjun LyuV, Yanchuan Li?, Zhuang Qian", Xiaoqun Zhong", Wenyuan Hu?, Jing Hu', Zhenlong Yan",
Xiaojun Chen", Yihao Li", Ruinan Peng", Ya Wang", Hui Li", Minbo Hou®, Toko Ohira®

DInnoStar Bio-tech Nantong Co., Ltd., ?Hubei Topgene Xinsheng Biotechnology Co., Ltd., ¥Shanghai Innostar Bio-tech Co., Ltd.

[Background] A tumorigenicity test was carried out to test tumorigenicity of a human neural precursor cell. A tumor was found in an
animal of test article group and its source was determined by several methods.

[Materials and Methods] Thirty female BALB/c nude mice was randomly distributed into negative control group (saline), test article
group (neural precursor cells), and positive group (human laryngeal carcinoma epidermoid cells), 10 animals per group. A single
administration of controls and test article by subcutaneous injection in the animals and macroscopic and histopathological examination
for mass after 16 weeks.

[Results] One animal was necropsied moribund, macroscopic findings showed a tumor in the administration site and other 9 animals
survived to the scheduled necropsy of the test positive group showed massed, which all showed progressive growth. A solid mass at the
administration site of an animal of the test article group was observed at necropsy and its histopathological diagnosis was malignant
tumor of epithelial tissue. The immunohistochemistry staining for cytokeratin and epithelial membrane antigen (EMA) was positive,
other markers, such as S-100, desmin, vimentin, CD34, myglobin, a-SMA, and human cytoplasmic marker were negative. Finally, low-
density gene sequencing result showed that the source of the tumor was mouse.

Fibrous formation observed at the implantation site of undifferentiated iPS cells in
NOG mice

O Takafumi Oshikata", Masashi Tida®, Koshiro Katoku", Takeshi Kanno"

DPathology Department, LSIM Safety Institute Corporation, ?Safety Assessment Department, LSIM Safety Institute Corporation

[Background] NOG mice were dorsal subcutaneously implanted with iPS cells and HeLa cells for evaluation of the minimum tumor-
producing dose and tumorigenic period. Tumor formation was observed at the implantation site in the group implanted with HeLa cells.
On the other hand, no tumor formation but fibrous formation was observed at the implantation site in the group implanted with iPS cells.
We examined whether this fibrous formation was derived from iPS cells.

[Method] Twenty-one male NOG mice were dorsal subcutaneously implanted with 1, 10, and 100 cells/body of iPS cells (3 groups,
n=7 each). The mice were subjected to necropsy 141 days after iPS cell implantation and all organs were stained with HE for
histopathological examination. MT staining and anti-human lamin (lamin) staining were also performed for the implantation site.
[Result] Necropsy revealed white nodules at the implantation site in the 100 cells/body group. Histological examination revealed fibrous
formation at the implantation site in all groups. The fibers consisted of mature collagen fibers with spindle-shaped nuclei, which stained
blue by MT. Adipocytes were observed interspersed among collagen fibers. Lamin staining showed positive in collagen fibers and
adipocyte nuclei, but negative in some nuclei.

[Discussion] The above results suggest that when iPS cells are implanted into immunodeficient animals, iPS cells differentiate into
mature tissues by engulfing the host-derived cells.
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Investigation of the usefulness of urinary titin in a model of dexamethasone-induced
skeletal muscle injury

(OKana Ishizuka, Kinuko Uno?, Keita Sekiguchi’, Noriko Kemuriyama®, Nobuhiro Maruyama®, Takahito Ohtani®,
Katuhiro Miyajima'-

DDepartment of Nutritional Science and Food Safety, Tokyo University of Agriculture Graduate School of Applied Bioscience,
2Department of Food and Nutrition Science, Tokyo University of Agriculture Graduate School of Agriculture,

9Department of Nutritional Science and Food Safety, Faculty of Applied Biosciences, Tokyo University of Agriculture,
“Diagnostic & Research Reagents Division, Immuno-Biological Laboratories Co., Ltd.,

SIBL Analysis Center, Diagnostic & Research Reagents Division, Immuno Biological Laboratories Co., Ltd.

[Purpose] In this study, the usefulness of urinary titin was examined in a model of muscle damage induced by dexamethasone (DX)
administration.

[Material and Method] Six-week-old male BALB/c mice were divided into two groups (n=5) after 1 week of acclimation and fed DX
water (low dose: 10 mg/L) or vehicle (DMSO water) ad libitum for 9 weeks. Urine samples were collected before administration, 5 and
40 days after administration, and at autopsy. In addition, to examine the effects of higher concentrations of DX water, 14-week-old mice
were added to the study, which received at 0, 30 or 100 mg/L of DX water for 4 weeks. The titin levels were measured in urine samples.
The soleus and gastrocnemius muscles were collected at the end of the dosing period and the samples were used for various analyses.
[Results and Discussion] The DX group showed tendency to decrease the body weight compared to the control group. The urinary
titin level was higher in the DX group than in the control group at all sampling points. Increases of the gene expression of atrophy-
related factors including Atroginl and MuRF1 were observed in both soleus and gastrocnemius muscles in DX group. Histopathological
analysis showed no obvious changes in the muscles in DX group. In the additional study, higher levels of titin in urine and increases the
expression of muscle atrophy-related factors were also observed. This indicates the usefulness of urinary titin levels as a biomarker for
predicting muscle atrophy.

Time course of skin lesions in a mouse model of bleomycin-induced systemic
sclerosis

O Junko Shinozuka", Sachiko Shioda", Ayumi Kato?, Sohei Oyama®, Hironori Yamagishi®, Atsuhiko Kato"

DNon-clinical Safety Assessment Dept., Chugai Pharmaceutical Co., Ltd., ?Discovery Pharmacology Dept., Chugai Pharmaceutical Co., Ltd.,
9Chugai Research Institute for Medical Science, Inc.

[Background and Aim] Bleomycin (BLM) is an anticancer drug currently used to treat Hodgkin's lymphoma and testicular cancer. On
the other hand, it has also been used as an animal model to induce pulmonary fibrosis and scleroderma. In this study, we examined the
time course of mouse skin lesions after BLM treatment.

[Materials and Methods] Eight-week-old male C57BL/6J mice were treated subcutaneously with 200 pg/day of BLM. Histopathological
examination of the skin was conducted from 1 to 28 days after treatment (DAT). In addition, immunohistochemical examination for
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immune cell markers and, vascular or fibrotic makers were conducted on the skin at 1, 3, 7 and 28 DAT.

[Results and Conclusion] In BLM-treated mice, skin showed inflammatory cell infiltration, changes in epidermis and hair follicles,
including single cell death of epithelium, and dermal thickening with reduced skin appendages. In addition, increase in CD4 or F4/80
positive mononuclear cells, and changes in CD31 positive endothelial cells, a-SMA, or CD34 positive stromal cells were also observed
with the progression of lesions.
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Host immunodeficient mouse strains affect the histopathological characteristics of
patient derived xenograft models

O Etsuko Fujii'?, Kiyotaka Nakano'?, Osamu Natori>¥, Shigeto Kawai'?, Masami Suzuki>®

DTranslational Research Division, Chugai Pharmaceutical Co., Ltd., ?Forerunner Pharma Research Co., Ltd.,
3Procurement Department, Chugai Pharmaceutical Co., Ltd., ¥Central Institute for Experimental Animals

[Background] Immunodeficient mouse models are widely utilized in oncology research, and new strains continue to be developed.
However, the strain-related difference in histopathological characteristics of xenograft tissues has not been evaluated.

[Aim] To compare the histopathological characteristics of xenograft tissues in 4 different immunodeficient mouse strains.

[Materials and methods] The histopathological characteristics of xenograft tumor tissues of 2 cell lines established from patient derived
xenografts, CRC-PLR123 (colorectal adenocarcinoma), and LSCC-PLR327F (lung squamous cell carcinoma) were examined in nude,
scid, NOD-scid, and NOG mice.

[Results] In CRC-PLR123, there was no difference between strains in the ability of tumor formation or histopathological characteristics.
There was a noted difference with LSCC-PLR327F. Tumor formation rates were higher with NOD-scid and NOG mice compared to
nude and scid mice. There was also a difference in the fibrous capsule surrounding the tumor mass. The characteristics of lung squamous
cell carcinoma were more clearly observed in NOD-scid and NOG mice compared to nude and scid mice.

[Conclusions] The results suggest that mouse strains with higher levels of immunodeficiency provide an environment that enables the
engrafted tumor cells to reveal their original diversity and heterogeneity. Thus, it was thought important to select the optimal mouse
strain for each cell line when conducting experimental pathological research.

A spontaneous rhabdomyosarcoma in a Wistar Han rat

O Wenyu Li", Minbo Hou", Tiantian Cui", Xiaogian Wu", Yingying Zhang", Jianyan Yan", Dandan Zhang", Jianjun Lyu?,
Toko Ohira?

DShanghai InnoStar Bio-tech Co., Ltd., ?InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] Rhabdomyosarcoma is rare in rodents. A spontaneous rthabdomyosarcoma in the neck of a Wistar Han rat
was diagnosed in a 2-year carcinogenicity study.

[Material and Methods] In the 2-year carcinogenicity study, a male 96-week-old Wistar Han rat was found moribund and euthanized.
A firm mass in the neck was observed at necropsy. The slides of the mass were prepared, stained with HE and phosphotungstic acid
hematoxylin (PTAH) and examined under a light microscope. Immunohistochemical staining for myoglobin was also performed.
[Results] Macroscopically, the 3.0 cm x 3.5 cm x 2.0 cm firm mass was observed in the neck. Histopathologically, a large nodular tumor
tissue with atypical hyperplasia showed invasive growth into adjacent skeletal muscle. Necrosis and hemorrhage were within the mass.
The highly pleomorphic tumor cells included small round cells, spindle cells, oval cells and other cells, with eosinophilic cytoplasm.
Cross-striations were seen in some tumor cells. Basophilic, round, oval, multinucleated or giant nuclei were observed, accompanied
by highly cellular atypia and abnormal mitotic figures. PTAH staining was positive and cross-striations were seen in some tumor cells.
Immunohistochemical staining results showed that the tumor cells were positive for myoglobin.

[Conclusion] Based on the histopathological characteristics, PTAH and immunohistochemical staining results, the tumor was diagnosed
as a spontaneous rhabdomyosarcoma in a Wistar Han rat.
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ALKS inhibitor induced funnel chest in bleomycin-induced pulmonary fibrosis model
mice

O Junichi Sugiyama, Hideki Tanaka, Shota Yoshida, Satoshi Suzuki

Preclinical Basic Research, Taiho Pharmaceutical Co., Ltd.

[Background] Funnel chest is a thoracic deformity and its pathogenesis is unknown. However, it is suspected to be related to the
abnormal proliferation of costal cartilage. In the present report, we histopathologically investigated the funnel chest of mice which is
considered to be induced by ALKS inhibitor in the bleomycin-induced pulmonary fibrosis model mice.

[Materials and Methods] 6-week-old bleomycin-induced pulmonary fibrosis model mice treated orally with ALKS inhibitor for 5 weeks.
At the terminal necropsy, 12/12 mice had sternum depression, and the xiphoid process curved ventrally to the sternum. Similar changes
were also observed in 3/12 mice in the pulmonary fibrosis model group not treated with ALKS inhibitors. The sternum of these animals
was collected and histopathologically examined.

[Results] The intersternal cartilages were irregularly thickened due to the increase of chondrocytes accompanied by chondrocyte
degeneration/necrosis. Cartilage remained in some bone trabeculae, suggesting endochondral ossification failure.

[Conclusion] We consider that the developmental mechanism of this report funnel chest is based on insufficiency of thoracic expansion
caused by pulmonary fibrosis, and ALKS inhibitor in growing mice enhanced them.

A spontaneous malignant giant cell tumor of bone in a Wistar rat

O Yingying Zhang", Minbo Hou", Tiantian Cui”, Wenyu Li", Xiaogian Wu", Zhuang Qian", Zhiwen Wang", Jianjun Lyu?,
Toko Ohira?

DShanghai InnoStar Bio-tech Co., Ltd., ?InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] Spontaneous giant cell tumor of bone is rare in rodents. The objective is to report a giant cell tumor of bone
in a Wistar rat and describe its characteristics.

[Materials and Methods] The animal was a control male Wistar rat from a 2-year carcinogenicity study, which was euthanatized due
to poor general condition at 84-week-old. At necropsy, a mass about 3.0 cm x 3.0 cm x 2.5 cm was noted on distal metaphysis of left
humerus. The mass was removed along with other organs or tissues and fixed in 10% neutral-buffered formalin, embedded in paraftin,
sectioned, and stained with hematoxylin and eosin.

[Results] Microscopically, the lesion was composed of numerous osteoclast-like multinucleated giant cells and varying amounts
of mononuclear stromal cell-like cells, with invasive growth pattern. Osteoclast-like multinucleated giant cells had a large size,
eosinophilic cytoplasm and numerous nuclei (ranging from several to dozens) and no mitotic figure. Mononuclear stromal cell-like cells
were fusiform or ovoid cells with moderately heperchromatic nuclei, pale eosinophilic cytoplasm, and some mitotic figures. No osteoid
tissue was observed in the mass.

[Conclusion] Based on the anatomic location and typical histological characteristics, the tumor was diagnosed as malignant giant cell
tumor of bone and it was the cause of death of this animal. We reported a spontaneous giant cell tumor of bone in Wistar rat for the first
time.
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A spontaneous myxosarcoma in an aged Wistar rat

O Xiaogian WuY, Tiantian Cui", Minbo Hou", Wenyu Li", Yingying Zhang, Jianyan Yan", Yaqun Zhang?®, Jianjun Lyu?, Toko Ohira?

DShanghai InnoStar Bio-tech Co., Ltd., ?InnoStar Bio-tech Nantong Co., Ltd.

[Background and Objective] To the best of our knowledge, this might be the first report concerning the spontaneous myxosarcoma in an
aged Wistar rat. The objective is to introduce its histological characteristics.

[Materials and Methods] The samples were from a 99-week-old found dead male Wistar rat from control group of a 104-week
carcinogenicity study. At necropsy, a 4 cm * 4 cm X 3 ¢cm mass was noted in the thoracic cavity, which adhered to pleura of lungs,
pericardium of heart and diaphragm. Multiple nodules were observed in the abdominal cavity and adhered to multiple organs such
as liver, pancreas and gastrointestinal tract. The mass, nodules and tissues/organs were fixed in 10% neutral buffered formalin, and
routinely stained with hematoxylin and eosin. The mass and nodules were stained with PAS and alcian blue. Immunohistochemistry was
performed for vimentin.

[Results] The tumor was separated into lobules by fibrous connective tissue. Tumor cells were spindle-to-stellate cells with abundant
mucinous matrix. The tumor invaded the pleura of lungs, the epicardium of heart, tunica adventitia of aorta, capsule of liver and
omentum. PAS and alcian blue staining were positive. Immunohistochemistry showed the tumor cells were positive for vimentin.
[Conclusion] Based on the histological characteristics, results of special staining and immunohistochemistry, we diagnosed the lesion as
spontaneous myxosarcoma. Compared with myxoma, myxosarcoma showed invasive growth pattern.

Spontaneous Zygomycosis in a cynomolgus monkey

OFei Zhou'?, Xixing Zhao'?, Tiansheng Zhou'?, Xihua Wang", Jiamin Ni?, Lei Wang?, Long Jing?

YWuXi AppTec (Chengdu) Co., Ltd., ?WuXi AppTec (Suzhou) Co., Ltd.

[Aim] We report a spontaneous case of mycotic granulomatous inflammation of the mesenteric lymph node in a cynomolgus monkey.
[Materials and Methods] This animal was a 4-year-old male cynomolgus monkey, which was allocated to a GLP toxicity study. After
oral administration of a compound for 13 weeks with a 4-week recovery, a full panel of tissues were collected, fixed, stained with
hematoxylin and eosin and examined by light microscope. To characterize the fungi, mesenteric lymph nodes were stained with PAS
(Periodic Acid-Schiff Staining).

[Results] At necropsy, no macroscopic lesions were observed in any organs. Microscopically, multifocal mycotic granulomas were noted
in the mesenteric lymph nodes. The granulomas were characterized by central eosinophilic cellular and karyorrhectic debris and fungal
hyphae surrounded by a large number of epithelioid macrophages, multinucleated giant cells, lymphocytes, plasma cells, and fewer
neutrophils. The fungal hyphae had ribbon-like, non-pigmented, thin-walled hyphae with few septations (Pauciseptate). The width of
hyphae ranges from 5 to 20 pm. PAS staining highlighted fungal hyphae in the multinucleated giant cells. All other tissues were within
the normal limit.

[Discussion] In this case, the histopathology features of the fungal hyphae match the description of Mucorales, which belongs to a
subclass of Zygomycete. Based on the histopathological characteristics of the fungal hyphae, the diagnosis of Zygomycosis in the
mesenteric lymph node was made.
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Toxicological study of ultrafine titanium(lV) oxide nanoparticles administered orally
for 90 days

O Jun-ichi Akagi, Yasuko Mizuta, Hirotoshi Akane, Takeshi Toyoda, Kumiko Ogawa

Division of Pathology, National Institute of Health Sciences

[BG] The European Food Safety Authority has assessed the safety of titanium(I'V) oxide (TiO,) containing nano-sized particles (NPs) as
a food additive of concern.

[Aim] To determine repeated oral toxicity of TiO, NPs with a very small crystallite.

[Materials and Methods] 0, 100, 300, and 1,000 mg/kg bw/day of anatase TiO, NPs with crystallite size of 6 nm suspended in disodium
hydrogen phosphate were gastrically intubated to male and female F344/DuCrj rats for 90 days.

[Results] No mortality and treatment-related adverse effects were observed in living parameters, hematology, serum biochemistry, and
organ weights. TiO» particles as a deposition of yellowish-brown materials were found in the nasal cavity, Peyer’s patches in the ileum,
cervical and mediastinal lymph nodes, bronchus-associated lymphoid tissue, and trachea, but no inflammation or tissue injury were
observed around the deposits. Titanium concentration in the liver, kidneys, and spleen showed that the TiO, NPs was not accumulated
in these tissues. No cryptic abnormality in the colon regarding expansion of proliferative cell zone or neoplastic cytoplasmic/nuclear
translocation of B-catenin was observed. No induction of y-H2AX at the site of TiO, deposition was observed.

[Conclusions] No toxic effects were observed by 90-day repeated oral administration of TiO, with particle size of 6 nm for general
toxicity, accumulation of titanium in the liver, kidneys, and spleen, abnormality of colonic crypts, or induction of DNA strand breaks.

Investigation of automated histopathological examination by Al image recognition
model

(OMakoto Shirai, Masako Imaoka, Yoshimi Tsuchiya

Daiichi Sankyo Co., Ltd.

EfficientnetV2, an image recognition model, is known by its high accurate predictivity. We investigated the applicability of
EfficientnetV2 for automated diagnosis in toxicity studies. Eighteen findings frequently noted in the rat liver were selected, and
image recognition models of them were prepared by EfficientnetV2 using images obtained from whole slide images (WSIs) in Open
TG-GATEs (https://dbarchive.biosciencedbce.jp/jp/open-tggates/desc.html). The prepared models showed very high accuracy, and its
recall (percentage of positive prediction of certain finding on images with the finding) was >95.3%, and its specificity (percentage
of negative prediction of certain finding on images without the finding) was >99.7%. GRAD-CAM, which envisions important parts
in an image to predict the finding, revealed that our models predicted findings by giving weight on the similar parts in an image to
pathologists. Secondly, 12,299 WSIs from rats treated with various hepatotoxicants and their diagnoses were obtained from Open
TG-GATEs, and predicted diagnosis of each WSI by the models were compared with the recorded diagnosis. As results, recall was 91.3
+ 7.6% and specificity was 86.4 + 9.3%. In conclusion, Al-based histopathological diagnosis models were prepared, and their accuracy
was high enough to be applied in histopathological examination of actual toxicity studies.
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Immunohistochemical results of ecto-5'-nucleotidase (CD73) monoclonal antibody in a
panel of frozen tissues

Yanyan Han, Tian Tian, Rongxia Li, Jian Yin, Qi Liu, Fang Zhou, O Xiuying Yang

CTI Biotechnology (Suzhou) Co., Ltd.

[Background] The antibody was a humanized antibody ecto-5'-nucleotidase (CD73) monoclonal antibody.

[Methods and Materials] The Labeled Streptavidin-Biotin (LSAB) immunohistochemical (IHC) technique and a panel of frozen tissues
(36 or 37 tissues and/or organs) from three normal cynomolgus monkeys and three Sprague-Dawley rats were used in this study.
[Results] In this study positive staining was observed in mucous epithelium (urinary bladder, stomach, colon, uterus, cervix uteri, ureter,
oviduct), glandular epithelium (prostate, parotid gland), thyroid follicular epithelium, alveolar cells, islet cells, smooth muscle cells and
endothelial cells in some tissues from normal Sprague-Dawley rats and cynomolgus monkeys. Positive staining was also observed in
glandular epithelium (mammary gland, pancreas), skin epidermis and hair follicle cells, hepatocyte, parathyroid gland cells from normal
Sprague-Dawley rats; and small intestine mucous epithelium, testicular seminiferous tubule, cells in lymphoid nodule of lymph nodes
and tonsil, cells in the white pulp of the spleen from normal cynomolgus monkeys.

[Discussion] These results were basically consistent with literature report (e.g., CD73 expressed in smooth muscle cells and ubiqutous in
male and female reproductive tissues).

Case report: spontaneous amyloidosis in a Beagle dog

O Jian Yin, Tian Tian, Xiuying Yang, Rongxia Li, Qi Liu, Fang Zhou, Yanyan Han

CTI Biotechnology (Suzhou) Co., Ltd.

[Introduction] We describe a case of systemic amyloidosis observed in a control beagle dog with polyarteritis from a repeated toxicity
study.

[Materials and Methods] The beagle dog was from vehicle control group in a 4-week repeated toxicity study, terminally sacrificed,
and was 12~16 months old at necropsy. For the tissues collected, apart from routine hematoxylin and eosin (H&E) stained sections, in
order to confirm diagnosis, Congo red stain and fluorescent microscopy with an excitation/absorption (515~560/590 nm) filter was also
utilized.

[Results] Microscopically, in this animal, polyarteritis involving small and medium sized arteries was found, in which both acute
and chronic lesions were present. It’s considered spontaneously occurred since the clinical pathology results indicate the onset of
inflammatory process was before dosing phase. Besides polyarteritis, extracellular pale eosinophilic amorphous material was observed
on H&E sections of spleen, lymph node, stomach, small and large intestine, adrenal gland, kidney, and liver. The material was Congo
red positive, and has strong red signal under the fluorescent microscope, as reported in the literature. Based on the results above, this
lesion was diagnosed as amyloidosis.

[Discussion] Secondary amyloidosis has been reported to be associated with chronic inflammatory diseases, including polyarteritis in
beagles. In this case, the systemic amyloidosis was suspected to be related to spontaneous polyarteritis.

— 200 —



Poster Presentation The 39th Annual Meeting of the Japanese Society of Toxicologic Pathology

Technology: identification of animal amyloid precursor proteins based on mass
spectrometry of FFPE samples

(O Susumu Iwaide, Tomoaki Murakami

Laboratory of Veterinary Toxicology, Tokyo University of Agriculture and Technology

[Background and Aim] Amyloidosis occurs in various animal species, but their amyloid precursor proteins (APPs) are not precisely
recognized. Recently, amyloidoses that are difficult to identify by immunohistochemistry (IHC) have often been found in animals. We
have been identifying the APPs by mass spectrometry to understand the pathogenesis of amyloidosis.

[Methods] FFPE of rat mammary gland tumors (MGT), canine hair follicle tumors (HFT), canine MGT, and feline plasmacytomas
(PC) with amyloid deposition were used. 10-pm sections were stained with Congo red, and amyloid deposits were collected using laser
microdissection or a 30 G needle under stereomicroscopy, and then after solubilization and tryptic digestion, LC/MS/MS was performed.
MS/MS data were analyzed with Mascot Server to know the constituent proteins in the amyloid deposits.

[Results] Based on mass spectrometry, LPS-binding protein, Keratin 5, a-S1 casein, and A light chain were detected as APPs at high
scores in rat MGT, canine HFT, canine MGT, and feline PC, respectively. Amyloid signature proteins such as apolipoprotein A-IV,
and apolipoprotein E were detected simultaneously. The detected peptides enabled us to verify the non-tryptic digestion sites and post-
translational modifications (PTM) in the amyloid precursor proteins.

[Conclusion] Mass spectrometry can be used to identify APPs in animals that are difficult to identify by IHC, and to evaluate
pathological changes such as proteolysis and PTM.

Introducing toxic pathology common finding list for rodents by JSTP international
terminology committee

O Junko Sato", Toshihisa Fujiwara®, Mari lida®, Kumiko Ogawa®, Kiyonori Kai¥, Kochi Kakimoto®, Hitoshi Kandori”,
Shunji Nakatsuji®, Hirofumi Hatakeyama®, Hijiri Iwata'®

DLSIM Safety Institute, ?Shin Nippon Biomedical Laboratories, YUniversity of Wisconsin-Madison, “National Institute of Health Science,
SDaiichi Sankyo, ®BoZo Research Center, ?Axcelead Drug Discovery Partners, ®Altasciences Preclinical Seattle, “Ina Research,
19LunaPath LLC

International Harmonization of Nomenclature and Diagnostic Criteria (INHAND) published by the Society of Toxicologic Pathology
and Standard for Exchange of Nonclinical Data Controlled Terminology (SEND CT) that provides the value required for submission to
Food and Drug Administration are major global standards for toxicologic histopathological terminology. There are some terms that differ
between INHAND and SEND CT, and facilities and pathologists are facing the challenge to choose the correct terms for pathological
examinations. Therefore, the JSTP international terminology committee generated the common pathological finding list that included
terms from INHAND, SEND CT, the Japanese New Toxicologic Histopathology with the support of JSTP members. In this presentation,
we introduce the common finding list for rodents (for toxicity and carcinogenicity studies). The features of the list are 1) A searchable
excel file and you can find terms at the columns of Finding(s) and Modifier(s) in each organ, 2) Each term in Finding(s) column is
highlighted with colors according to the sources. This highlighting scheme could be helpful for pathologists during the preparation for
SEND report or the routine work. 3) Modifier(s) column include the common regions or typical adjectives. The final revision of the list
will be available on our society website. Our goal is to streamline, clarify, publish, and keep update the list for our members and the
public.
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Cultivating pathologists with SEND know-how

O Hirofumi Hatakeyama", Atsushi Uematsu", Konomi lino", Shin-ichi Horikawa', Astushi Fujiwara", Takayuki Anzai?, Hijiri Iwata®

DIna Research Inc., ?Showa University School of Medicine, ¥LunaPath Laboratory of Toxicologic Pathology, Co., Ltd.

Since electronic submission of non-clinical data to the U.S. FDA became mandatory in 2016, individual institutions have been working
hard to comply with the Standard for Exchange of Nonclinical Data (SEND) format. Since then, the SEND Implementation Guide
(SENDIG) has been revised, regulating the entry of histopathology findings and effectively increasing the workload of pathologists
creating the SEND datasets. For example, pathologists are required to create, maintain and regularly review a SEND-compatible
Common Findings List for their institution; assign histopathological findings within SEND datasets; and map those findings to terms
in SEND Controlled Terminology. It is not an easy task for pathologists to strengthen their understanding of SEND while still being
expected to perform their regular duties, and many facilities are struggling to increase the number of staff who are capable of creating
SEND datasets. In response to this situation, Ina Research Inc. has redefined the role of the pathologist in the actual creation of SEND
data packages and examined the specific SEND knowledge that new pathologists should possess. In this presentation, we will introduce
examples of histopathological finding conversion into SEND format and summarize the key functions that new pathologists should be
able to perform.

INHAND: International Harmonization of Nomenclature and Diagnostic Criteria for
Lesions — New Mission — 2023

O Shim-mo Hayashi'?, Ute Bach®, Alys E Bradley?, Mark Cesta®, Dawn Goodman®, Takanori Harada”, Matt Jacobsen®,
Charlotte Keenan”, Rupert Kellner'”, Beth Mahler”, Thomas Nolte'", Susanne Rittinghausen'?, Junko Sato'?, John Vahle'?,

Katsuhiko Yoshizawa'®

YNational Institute of Health Sciences, ?Tokyo University of Agriculture and Technology, ¥Bayer, ¥Charles River,

$National Institute of Environmental Health Sciences, ®Independent Consultant, 7 The Institute of Environmental Toxicology,
®Astra Zeneca, ”CM Keenan ToxPath Consulting, '”Fraunhofer ITEM, '"Boehringer Ingelheim, '2LSI Medience, 'JEli Lily,
"'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
or Non-rodent Working Groups respectively, drawing upon experts from North America, Europe and Japan.INHAND guides offer
terminology, diagnostic criteria, differential diagnoses and guidelines for recording lesions in toxicity and carcinogenicity studies. The
guides provide representative photo-micrographs of morphologic changes, information regarding pathogenesis, and key references.
INHAND GESC representatives attend meetings with representatives of FDA Center for Drug Evaluation and Research, Clinical Data
Interchange Standards Consortium, and National Cancer Institute Enterprise Vocabulary Services to assist with incorporating INHAND
terminology as preferred terminology for SEND (Standard for Exchange of Nonclinical Data) submissions to the FDA. Interest in
INHAND nomenclature, based on input from industry and government scientists, is encouraging wide acceptance of this nomenclature.
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Analysis for the death cause of BALB/c mice in a kinase inhibitor tolerability study

(O Xueyan Pu

Toxicology & Pathology Department, Roche R&D Center (China) Ltd.

[Background] Tolerability study is to explore the maximally tolerable dosage of an new drug, and provide the rational doses for toxicity
study. For the unscheduled sacrifice in the study, differential diagnosis for death cause is important to determine the safe range of
dosage.

[Aim] To identify the death cause of Kinase inhibitor-treated BALB/c mice in a tolerability study.

[Materials and Methods] Eighteen female BALB/c mice were divided randomly into vehicle, 20 and 60 mg/kg Kinase inhibitor groups,
with six females each group, dosed by oral gavage, once daily for 5 days. Hematology, clinical chemistry, histology were analyzed.
[Results] All mice in control and 20 mg/kg groups survived until scheduled sacrifices were performed, and there were no changes in
hematology, clinical chemistry, and histology. However, one mouse (#1) was dead, and another one (#2) moribund in 60 mg/kg Kinase
inhibitor group on day 4. There was pleural effusion found in mouse #1, and severe hypoactivity, hunched posture, piloerection, labored
respiration and distended abdomen presented in mouse #2.

Histologically, mouse #1 displayed acute inflammation with plant cells in the loose connective tissue between trachea and esophagus,
acute pleuritis, silk-like fibrin covered on mandibular lymph node cortex. Mouse #2 showed many plant materials, whose cells contained
red granules, were mixed with mucus and exfoliated epithelium in esophagus. In addition, there were silk-like bacteria in colon. No
changes were showed in lymphoid organs.

[Conclusions] It is not the Kinase inhibitor but the foreign plant materials that results in the death and unscheduled sacrifice of the mice,
indicating differential diagnosis should be carefully achieved in a tolerability test.
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