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TERBEHL, 2O S —h—EHiTH 5V VHt e X > H2AX (y -H2AX) . high mobility group box 2 (HMGB2) %
K UKI6T Z N2 UTeo FEMAMERS 2 HRORNMIIHAKIC BN T, TS — I — ORGERRZ MG U7 fE R, mivz i
R RS RS A 4 FIC BV C HMGB2 R Ki6 7 i3 A iIC A9 % —/5 T, WZBRICEIIN D R WM A BV T
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Mat., 3, 1149 (2014)),

+ Z hOF RSTHLEREKRSFICRERS

—SIhaXE U?I’if\o)i!}.’&@

— &It EAEE(ROS)E
=) F A A~ /J‘?l:.t)ﬂm_lﬁg

KPTES
aue” rus
o (pH,iBE: & TG 40nm
BT 3)RAGES ROSENET BT /HF(L Ky Y
AT /HiF. RNPEBRETS)
Tl &M@ 5, Biomacromolecules :10(3) 596(2009)

100 —

o TEMPOL Normal TEMPOL

¥ISIrwsa (LMW FEEEA) s

~ 3mM 1 os

N K
X z

o E o4

§ 02 TEMPOL(3mM),
R TEMPOL{30mM})
o 1 2 3 4 5
day
* ﬂx* $§ﬁiﬁ3€§ Vongs, Molecular Pharmaceutics, 13, 3091(2016)
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SMHREFEFMRICAITHET L LTOI 7 OfERHR - 5k - ORIKREERRBEFEIC
BB EHREFEFIRDIZE

M1 BE
I—P ARt T a—r VMgt

HAR R MR A S EARRE T IX 1992 IS &N, TNE TENRS514 %0 HAGEFRI SR E G R EM R
EEHL TV B, BRRREHEORTEEE, 2R B T 2 WA MR R O EIEE R | & HIEwEE R ORI 5
L5950 BOEOVEMEKZRET 2T L THO, HAOLRMAIC I 2 W 2FEM O\ _E & SOOI K E <
Hik U T &z, BRSEAERERIE, v 7, 2 7o SICELMENSHREI N DD, 7 m & FEMEIC DOV T
BHEFEESNTVEED0, 7 I DWW TIHIRIEARD J 5 RWE DR A S 2 MYNICBE I N TV 2254 &
HENAD TR AEVEERDNZZEAED ML H S, FICTEEE OZEBAE TIEZ DB ERATOERWHIA S
NNz, WEAREAIC N T 2 -AN G T T 0 —FRFHH T OEENTD TEEVEIRPRANZFRKEEZ 5N, 27
ORI DWW T OEEN R AEIHME DL Z LT 2 0B NS 2 L EZA BN eh b, 7 afiEmRE - S - D E h

o SHET3IMBEZMA oA, 7 afEFMES T, #iEE O CHIZEROED > o MEZ KL, WEDHEZ I
T F—h AL THED BN iR, EREFRERBOOREN LICKELFG LTS, AFELTIE, 7 0 EFARR O
BLRICDOWTRNT %,

— )5, LRI B BIEEERMIE, (LAMID Y AT T EARX Y McBW TEEARHZRZLTH D, HIEHEY
HPRICRD SN B RENTEL ML TV, ERBEFICH T 2 Z2MHlic B0 Th, SR FCFI N2 %
M TRE L, FHHHBPLR2MHBIC BT 2R GIHMCE EE 59, 7RIV ORI AV ERURTT
TRAAY MBI B EEEREZRZ LTV, FHC, ERMBOBTEHEEETIIMEAL Rl (issue) WEL B D, LHELHERH
D REHR (issue identification), fRIIKOFER (issue resolution), & HICFEDRIE (issue prevention) & 87z 3w
HUEORENI K E V. T, TN 5 BHRHAN A E F 2R WA OBGRE DY O 07 YNz L, WYky R
A —va DD L L HELREO—DTH L, TNHDEAZWDONHINTT S L L blc, EHMHAFEICE
U 2 BRI ROBE], E5IRZTOBE VAT LEFY ) T THA SOV T Lz,
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AAOARICEY HEMHREY - BUFOBPIRNE & FEOERIERIONT
B

HER TR

HAD 16 KDEERKZED S B, HUELRFBEEZEEBE L TVE KA TRICHE > TWVD, £, TOZ ITHEBY R
B SRRENTED . TNELNDORECENTE, AR U E AR OF AR D2 O - L8 2 /0 H L T
W5, BRE S 2 OERE IS HALESEI Y « A2 R L TWwa b H b, mMiil AN aHmaNZ L < T
Mo RBERREE T TREV. — /. #MHR 2 Z M &9 2 REREIZEER 2T LS # TRRE N B T2, 221
I & U COBFMURIED HBEEICRA I NE DI, TNEOBENH N ZORE, HBICSET %0, BEREZEO
HTHZ DD EL SR %, HABRE A 2 5 5 O B s FR 22 ARG I 1 BRI 8 G R 2 D L) Va5
M, BRI EOHFR 2 HY TS5 HER DO ACHEE D REO R EToHHRE 2O 2 —HRICHEMT 5 2 L3R
HTHB, TNHOERICEK D HIEIRIAICHT 2 A EORANZ N T LEE RV ONBLRTH 0 | 2 ED SR
FEMROEZERT B0 E 5 D3, HARICHBT 298 -BETEIHHKET 2 EH 0 DK E L B IFTHMWEE N O
PIHETEBD A a—ZHATVE0DHE 55, hE S DOWRETIE, FPEYRTEMT 2 4HHEOLI L. HED
YT HZATA R T 7SV A ZZNTNHICLRIFEBL T3, BERWICIE, HEZEOIL—F I A 2 i 235K
AOMMAZ A E MY I Ty MEEMEREROD 1155 O RE s OEARICHN S 3 RFEAEREL 2 2 5 Fischer 7 v b
Y. 2 TEY AN EES 7280 CELL ¥ 2 £ F59 % Molecular Biology of the Cell D¥iiiias. 2830 7E 7 — ~ B ¢
DXEFAN 2T B4 E 2 BRI BEfEL TV 5, FEE 2 Tk, SHB O N2l L LT T, BREe i O
FIGEREFICE LI L 7 F v —Z2KIE L TH D A EDNER 2R > THE L TN TWS, AFA AT 7TV
AdE JSTP W5 K D13 JCVP [ & DR A DHEEEDZ VDY, i 7T DFEEMSHBISE UTREZ EDOETFESMLTH
D CREDFEROMEREFER OB & UTL2MHE EOBIE AF TEHERICH B, Ko, FRHEMET— < 3T S5
K CHBTD, — Wl CREBRI AN ENEZ S BOERER D RICDVWTERTORKRZEHE DT THL it
ORI R ORI L ORI T E . FPROMERR & UTL 2R IEZ A A — U 52 ENE 755 T L2
LT3, E5IC, SERITHERIHE THEFER JCVPHR) L IGH XAFMRZ R E . 6 FEIUCHE R AR DA ETER
(AABUEEIRE) ., IO WoSHEGEICIHX IR ¥ 2 2 & T, B LAREAER L RO O A A—Y & a[fEL ik
D, SETIKTHEAMDPhD. ZHIG L TV 5, K 10 FHR O REFEEEOMBEOEE TR, SR 2BEE 75% L7k > T
BOREZVEEEE 5> TV, BNz WREIEAND Y T F St 817z Vo2 2R IE 5% e nEHTH
5T LICED DL BIREEEIE S AMOMHEOTOICIE, HMEREY 2 EHME T2 HABRDIRBORETH D . K
5 EENLRAH OWISET, DR EEEE L TROROBE LR D2 M Z —HICER L TV TENEETH S T & 25 <
BUTW05,
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RKETOREFHHAEORELFERBEMARDF v ) 7HMICDOWLT
TEUAK

Amgen, Inc., Comparative Biology & Safety Sciences

JERDOBRE AL (DVM 71 75 L) EEARWIC Y LR TRICZB UE 2T 2 4 FlHoTn 7y vabib - A7—)
LTRSS I N, BUEKE NI IE 30 DOBRE ERDFIET 5o BRIEZAAIFC BV T IR ) & W S BB IER H
WA BRE R N G R OB RO ~HICEENZRETH O . TNEMGFORR, BUHEMEIC DV TOMEL I:7x
NAETH B, FTLARDKEL Bix D | BRIEZA LR TH 2 FICHM Y 2R E T E 2R EHE <. DM a7
Z L FARINCHRRERE G K ICESADEIN TV S,

JCKDEEZHEDE 5 U & DD E L TIE, DVM A HSRICHED T L O TE S, T2 EFIC o D NI HE B Al
(LY Ty M) ilE7zE L CORMRESHMEEMER 7175 L0 0 | BIEAVMA (7 AV FBRERIHE) 3858 O BTk L
FERSIE 22 TR D %o KK 8 A DEERIT, 5K%Z 177 2 TAMMI LA DEERERIGEEERSZET 5 2, BIERMO
FHIUEDEA TV DMAZ %o T DOREEMHD—DTH % BIEWKE P2 (ACVP) OFREREAIEILHE 1400 K EE T
H%, —EACVP BB OFICIE L YT > b« T d S5 L e Bl 750 <3k U CHMREIFIR O KEFEDR A L - R
TR T TS INEHEEE NS, JLKSTP CREMETIEIT> THSH T KEICHBWTIE JSTPIC H 72 % sl m il
PR OEHSFRERIE T < . HIEREEER DO 2 <& ACVP FEMR BRI > T 5,

BHRHEMROBE S AT LEF v U7 FHA VD0 TIE, BISHEBRED MY, CRO, Z DTS FERT T DI 754% 5
(CLP#BEER., 7 L a—4E) R, STPHEMEEARC K> TIRfENZ I F— V=T a vy IRI—F 7 F)—
TOBNEEBLTHONT VS, 7LV 2 Y TRAAA Y Z—3%y 8 ETCATA R« hY T2 LY AET> TV,

KEDNAFT 7 /ay— 88 A BRI B O TRHEBIR I, KUY AT L - A ARV —DILFZX— T, D
Wik, B PIRO RGO D 5 H MR OEMRIETFENE L . BTHEHRHEIOE RV 2B TH . £z, Ffignc
IINAF - R F v —FHPETTOREEN, HEBERTH O, a7 Th 3 s HY, HIUREEORFRICINZ . &H
DR FHEIERST 7 /Y — ONA AR, NCS 722 ) ITHE UMK (RBL T A7)V T 7) OFBEIZ TV 5,
MZ T, 2NA - BUESER R GBS 72 3 & 7 3B SE R O EBR b ICH %) IS, 7 B AR—X — TG T E % A6
DERLDE TH S, BRI ETE L HMMENE < XA F Iy 7L T 25 TH 5 728 #EHHID DN B L
WaAVE T N EREUHASEE BHIRETHEEEZ S,
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EETOEMHREBEMARDFHNICE TS BKEADLLE
TR R

Department of Safety Assessment and Laboratory Animal Resources (West Point, PA U.S.A.) , Merck Research
Laboratories, Merck & Co., Inc., Kenilworth, NJ, USA

KO B MR ERE IR OIET O LLig & | BRI EMR D F v U 7RIS BT B IBTEN RS & Z DX RIS DV T 7z
Vo BB R OB ENL . FERREABRIC BT 2 BT RO & IR, oA BB 5210 & OBHERT, 2 L
TAIENEHIRIEA DY XV FHEICEHBN T 5 C L TH %o mfiICiZ Y A7 Z#YNC AT — 7 KV Z— (FFand X b
RHEILFOLE 2 —T =) IIRA BT L TH B, HARE LHMEREHMRKITICHESE, VS5 7 FIRT M) — %
U TR DB RIE, T DML EY 2 7E T % 2, Bfl 2R 5 5 WIERB O REBEICRH SN TV 5, T2 TR
ICHEIR S 2 AR OMER & Z DHDIEENC DV TS E Y Tl BRI E O MIEANORIRO B TFIC I FEKIICE,
M %, KE DR E DRI TEE 2D T & American College of Veterinary Pathology (ACVP) ;R— F (& % WA D
A=) OHAG WSS D RABN L 75> TV B, —J7 . HARD NI TIEERIG AT ORFERD D 7m0 AM O N —iRIIcTH
NTV3, EMFEEIC DV TEAZAED 5EL FOEREREES KCARAEDHIE T B REAR R TEB) BT 2 it 7o U 7 72 54
FUCH RIS MR OEZTT> TV B KICPRENRARICHEDOERZHNE LTTS HAD 5 WIINREEEHAT
BE LI GOD, RKEICERERSNGEVED A TH 5. TO K D ICKRERZE TR N ISELIATICEERBEEMER E LT
—EDFEHHEREINRD ENTVB DK U, HATIERERD DI AMZERA LTk, HIHRIEMKE U TERZRH
LWV L ANDH D, HKICHELBAL TV EHEITOVITNEREICA SRR L L BEB I TN —= v T 2%
FONZEEREDHZ20ETTTTLNELITNE NS T ETHD, KETIEACVP R— FEUFICHEZ 3FMOL YTV
C—IABIAICHIERI N L—= 2 2175 RAER SN TH D SRS OFEE R EIZFEE LAV, MERIC AARICE
WTE NI BEICRHE LR E 2 AT 5 RZEROENTV S, £7220144FE0 5 2016 F TD 3EMDO—HFEH7D
D ISTP I & % A MR FEEFIRER T RUE 7 ~ 23 A ACVP A— FOHFGFEHIE 56 ~ 61 ALRENT WA, TN 5 DOFEIR,
PRI EMIR ORI F RN AMIERICL B2 RIE T L EZ BN D, FiltATREGR AMTEIRD Tz DIC, BEMTZ 2
TIA—FELTAVE—V Yy THEIVET T AR — vy TERIF L Tl Az RIS U, REICB T 2 8k
R EORMCOVWT IO BFRNGAEBLEZRETE I ENEASNS, KETE, 3SEMOL YT Vo —ZBEEPIED
AV IRT MUY R— T 2T 15T LA The ACVP/STP Coalition for Veterinary Pathology Fellows O T
TONTW5B, LEDRICIA Ty EHBNEB X THANEEIC DOV TE IR LS IVLT Ay v a vy Oo—ghe Lz,
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FET7IVI—IVERERERRETIVS Y FORXERICBEDL 225 R B DRE
OFfEE oolt, Kb 67, B B8, = e, A 2, 24 7, 10T LE
RBRIFFAR BREE e B

(HM]Y JE7 IV a— )UPERSRATERFER R (NAFLD) (3 XA 2R w 7> Y Fu—LOFERBBTH b, JE7 IV a— )UIERERATERT 5
(NASH) 2 5 JIFREZE, TFICE B EITIEERETH 5. NASH DI Id, RO JE, ML O dysbiosis 7% £ 2L Djpke
DNWEDBEZEZLNTVED, ZOFHMIEKERHTS 2. AWIETIE, RERPHNMEEDOZLZ IS, NASHET )V
Z v k@ whole body fIRHTIC K D, RO A A = X L2z,

(733%] 6 3in D F344/DuCrlCrij = v MCIEFEE (5% EE), ®lEHE (16% I 11% 337 3% —, 1%L A7a—)l
TSI 7 i B0 AMIGAE U, i 36 & U2 S ldes 2 ERFIC BRI U, S PRAR AR 2 AR, B A R EIARAT, 15 Nl B 2 AT
ZEMLT.

(K5R] SEIABRIC BT, IFROERICH > T, ALTESATIONRBIFEZE A, I INENSSER OB, FHHfh oY+ F
714 (INF o, IFN y , TGF 8, IL1 B) OFH EANA S NI, HENENHHMKTIE CCL2 7' A0 » OFEH LA, WK T
IFN y OFEH LA L IL4 DRBUK R H S Nic. BIRNEY D S O Nl E &£ @ T, 75 LR O &5,
Osillospira J& 8 & Ruminococcus J& & O &V, Akkermansia J& % & Parabacteroides J&# O ¥ & 5 1, A& H O
TLR4 « TLR2 ¥ 7 )V 7 OFB L&, NKHRRREE S TORB L7 2> Tz,

(#5im] NASHET IV S v b OFFRIERICIE, RIS kT 28 1 A1 >, BN OZ(IC X 5 BARED
WA e, RHORENFLET I LEZI LN,

|

B#S L UMERREZRIFRNASHETILT U X TIE, BERAFFISAFRHE(L - EBERZ RN &
BEFHICHEITT B

OSFIlr Bk, 28 —3, (LBR @, i fhls, KIS BORE, 2R W, ARTl 2188, R A
PR S DI

(H] 7V =F RIS K D JVS Gvs/jvs) <0 ANENGIT 2 F5Ed % M, F4 & JVS RHfED hetero W Gvs/+) ICENENT 7%
5T wild ! (+/+) 1< Alloxan (AL) & &IE B2 AfTd % 51T 40 BEIFC I 5 K OTBEBESL 2= U IEIII < BHRR
el - TSI K 2528 % NASH £ 7 )L~ 7 ADFRIC Y UTes 5ol AHRZA ORRERHINAL 2 AT 5 & & B,
B 5.9 2 SEMIE I KUY 1 b A1 > ORBIZ T LTz,

(7311 JVS R D44 3 Hiim Db wild RIS AL 72 2 T 5%, BiE7L (3 1im) I s EIAETRL (HFD-60) %2 5 A T it 75 5 T
HED hetero 38 X U wild I AL Z 58  HAGHFR OB % 5 2 T2 2 BE, LLEOF 3BEARE Uz, 20 38 X U 40 BRI HIRR
L. JERE 2R 21T > T2o

(K551 20 M imh 5 EFEFORIE R TOMEKEAELIT L ED ., 42 AV >~ « HOMA-IR » 2 L X7 a—)Vid&EfEZz R Ui, f
RN IE ., B 5 RS O/NERUDE D RFHIIR O REIiL 3 X O 2 BUR M P ERIERE 278 . TN 5 1E AL R GRE TR0
WERZR Uiz, WENOZ ks 40 8 TEE L&D | I LICHETT LUTe, S 51, THRZIX AL G wild BB K U AL JE
¢ 5 hetero BEDHI 30% T HFAIARATE K & 72 I3 BRIEIC £ TR Uz, BEHART - ARME(E D SR OETTISEO, BFE D IL-6 -
TNF- o - TGF- B @ mRNA &3 B U, SSEMIETIEarhERIChnA CD3 Btk T ARSI U IFER O F2E 7 5 T i 2 R
M9 % cytokeratin 19 [ PRI GRIARE KL H % Wik A — VUMD Z28ERS T2,

[#5im] ANASH E7/L< 7 Ald b b NASH HiE & i TR L 72 R ORI L 2R T,
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REIAVVRZAVFZNERT =/ BEFHEI U AIET7 IV D— VISR ERF R EREREIC
9B S AREHBREABROZE

Ol %E?)”, Mt Fk Y, F Y, R A, R Y, NI FIRY, R, Bak R,
HYL KR!

VBT - S5 - RV, P X T - B RN, VIR A T o AL - AR

[EM] AWFFEE. IE7 )V a— )V HERRIAMERT 28 (NASH) Z 155t & LT IFRD AJREERBH 5 9 % HIN T, NASH O €7
WTHBTy s QU YREAFAZRET 2/ # (CDAA) BRZEZMEORWS T ZICBAET %728, B]Z CDAABD
PAIRZITS L HC, FFCERT 2 EE OB D NASH FEREEIC R = R EI RIS MNC T 272, b T > XIBHilE &L FRF
NTW3 T > ZNENRE R A Y IR REIC MIE 3 52 8 PRI MGT U 7z,

U] F=28id. 638EO M C57BL/6] R~ A, @A « CDAA ; HF-T+ (JEE45% : b5 v RHEHiESHY a— =
T AFA=20.1%) - CDAA ; HE-T- (I8E 45% ; F 5 Y ABHIFEEY a— =22 AFAZ20.1%) OWIFhhz,
3XF6 r ARG L THMEIL. BEOMKR 21T > T,

[#55R] 3 » HIRGRETIE. CDAA ; HF B CEHZMNEEOEmMEIMET S =073 /) v IV AT 2 7 —BIHHDO LR 2R
BTz, F4/80 (77 7 —) « a -SMA GHEIALEMAD) « >V 7 XL » K (SR, fiHk(b) HetaTiX, CDAA ; HF-T+ BEIC LE#g
LT, CDAA ; HE-T- BT 7 FIVERED FRDMEIN 2R Uz, 6 7 HIRGRECEH EMEOMEMZE X 0 iR 3B, T 51T, CDAA ;
HF-T-BHC BV TGN 2 b 2 5 A5 EiTE 2k 2 CDAA  HE-T+ B K D 2 T,

i) L EOFERK O, WINOHNZECDAARE , XU AIHBWT, 3 7 ARG TIFENIL « RE - Mt ZFFE L, 51
6 7 ARG CHIETMEZL 2R LI, BT Y AR EREME VI IFEOEOENIC K > TR E N5 NASH B AEIC
FEEDEEN S T EAVREE NIz,

|

Connexin32 FEF U FRATAT S VARITIZY ISy FERBWAXZKR) vy
o FO—LBEHENASHENAETIVORIL

OWA #'2, Itk g2, 8K B, wkg &Y
VAR - B - B - HBRRAERGIE, © i A > 2 — R

(B8] JE7 )V a—)UERENAT % (non-alcoholic steatohepatitis : NASH) (&, JEFO B EGZ(LICEOFAERI ML TE
D, FFEARIEANERET ZEMIENMEHEIN TV S, RABINETIK. HFOFEEEF Yy v THEGX NI THS
connexin 32 (Cx32) @O, NASH & X GHFEMNAITKTT 1% E17Z2 71X % 78, methionine choline deficient diet (MCDD) %
AWT.Cx32 FIF Y b AAT 4TI ATV 22wy (Tg) T v M LT, NASHZFEE L7z, €T DR, Cx32D
NASH 35 & GHFFED A3 2 MIHITE A Y FZEEE N, Tg OMFHIC & © NASH OFFFE M & HifE 3 5 2 & TE 2,

(B8 AE] Lidd Tg-MCDD €7 /ViE. & k NASHICHHBR S IZFELIL TV, e R THFETZ2 AR w7y Ra—L4
ZEDED O foo RITETIE. A XKV v 7y Fa—LzEifET 2 NASHE T )V 2T 2720, THEERETgT Y FB&
UBAL (WE) Z v M, ElElE & dimethylnitrosamine (15 mg/kg,i.p.. 1[al/238ME) % 1285 L NASH Z & L.
V) AATDEERGEL T,

[(ER] GEEORGICED, WInDY x / 24 TICBWTHIkE, FHEE, BEEMEREE  ENL 7z, TgF v b
ICOH, MHA YA UE, A YAV VG HOMA- IR O 4 L7 2589 IFIIEMIDRM, SRAEL. I iR
(AST, ALT), SJEMY A S 4> (Tnf o, Tgf B, 111 B, Timp2, Collal), iEERINF- k BAY, Wt & LbEE U CHEICITEL
Too FEDAMICBILTE, Tg T v M) % GST-PRAIEMRE (B, mkD &, WtZ v b &L T FRICHINL 72,
[#558] Cx32. XX RV v /vy Fu— LFENASHEBE X UIFFEN ALK LT, HIIMICIERd 2 2 EAIAS MR > Tz,
Tg-HFD-DMN € 7/Vid. Hi#H NASHA iR E LTHMATH 5 T LR E N,
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2DODNASHETIL D RICH T 3 REBEABFHFTRDEL
OB &4, AFF B2, B 7>, g E=, B R, ) Hp
KIRHINE A KEEB FEERITERE 5 TR ER

(5 52) JE77 )V a— )UPERENAF 2 (NASH: nonalcoholic steatohepatitis) (&, ZE1GE1ENG & BN H 2 WETH O, v A IV A
MRPERF 28 & [ERRIC PR DA ISR T 5. LA LAD S, EEEERZ S 0F Lk NASH R 3EHI 1% O NASH MRS &
NTV3T M5, NASHIFHEA &K 712 & o THE U % heterogeneous HIREMETH 2 L EZ SN, R E UL TNASHZ Y
RELUTHMAEDNEC S AN ZALE BRI FICK > TERZ T LTINS, BA AR RWE IR 2 B RFEIET 5
TSODR Y X &, AV U AREAF 4 = Vi EEEN & (45%CDAHFD) IC THIE L7 7 A%Z NASHE TV Y X & LTHWL,
i #5 DI PIAH R 2 AR S 2 17 5 T2,

[751£]1 TSOD ¥ A% MF XL~ MC T 48 #in, 56 % T, C57BL/6] X7 X7 45%CDAHFD I T 38 #dfi, 48 MiinE T
BE L. JWHEAHRR 2 I AT 21T 5 72

[#55] TSOD <~ 7 A, 45%CDAHFD B~ 7 ZiZ W3 N & RIATLE L. RIEMITZE & > 7o NASH BR O Z{L A T
MICRD BN, WE & BHFEGENRE LT, LA LEDNS, BIERHHHELOREIX TN ZThOY T A THRIE> T\, k.
FFRESEEIC X9 % p-mTOR D g1 Tld 45%CDAHFD 5. < 7 X1 EEX | TSOD < 7 A TR E D - Tz,

[F5im] BEIRRET IV U XA L BEIET IV U A TIRIFHBBRIC RS H O . NASHEOIRENEL % A A = XA LI li#H TR
RBAHEMENE Z SNTe, £z, FFIEEICH % p-mTORDREENRIx 5 80 5, I ES A = A L& li# TR
Bo TR T EMRBENT,
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0-01 %
JUVE FAIVERY D ) ERY DY DBMEES SURHANRERMF
O T2V, AR BHED, TEIT 5B, —0 %', SR EC”, maHt 5w Y

VA RN KRB A IR ) B0, P RIS RBRELS IR - RS,
D HRER KR Bt LR W5 LS o B e

2T RKIRIGNEE 2 ) — R & UL A palmitoyl piperidinopiperisin (PPI, Rf3F55 5597427, 2014 4F) ZAI# L
oo ARHZETIE PPIO B L Jid AR IC DUV TIGE L7z, 50 mg/kg PPIRIENR Gk, X— R I L 72
s KD AMIBEIRRIS S L7 R b — > R KO ME T EIHNC X O BESEARNS R7Z2 S50 U 72 PPLO B PERGEE O 72 & i
X — R R 50 mg/kg IEIENER 52175 Tz, REHI 28 U TR M OKEICHERGE G 4 <. ZEERZ/HRE I8l
WUTc e TAMMREL I Ut RS b o Too AMERMEER T MEMESD < v I 500, 1000 #5 & U 2000 mg/kg
PPI 7z Hi[a I FR 14 5 U 14 HIMBIZ Uz, LDs (&0 T 1000 mg/kg. T 500 mg/kg TH - fzo FxaEHTR & LT 500
mg/kg 5.5 TN B E D RENAZE 1, 2000 mg/kg #2 57 TIFMIEIC & OIENAZEME, EE DM B L CEERK KO
RIEBED R HNTz & N KIFH AMINERE SW837 I C0.15 ~ 2.5 p M PPLIZFHRIKIEIIC STAT3 S5 EiE M2 fHE LTz,
2.5 p M PPLIZ, SW837 Hilu#kiC 35T pSTAT3 D FEBL & N AT Z il L 7z, 2.5 p M PPLIZ STAT3 il 77 +CTH %
Bcl-2. BelxL, cyclin D1, VEGF O FBIZ 4| L p53 DRBZHINE BTz, L EDOHIRMN 5. 50 mg/kg IEIENRG DM
T, PPLEY Y RICEERENWER 279 T &7x < G/ R 2 5 %, PPLIZEZ TR 7~ STAT3 D FIG PEFAFIC K O
STAT3ICHIEHE N B 57172 /T UIRAINICHID AR RZ IR L TV B D D 5.

0-02 |
BALB/c-p53™/"< 7 R|c 1+ % DMBA £z IZ PhIP FR ULV ADELFER /REED
EEa AR AT

ORTH %57y, ik s TV, TR M=, %o fr?, S s
VST AIIZ > 2 — DT SIS, LR A > 2 — T SRR

[HF ] WEIFED AYE D 7,12-dimethylbenz[alanthracene (DMBA) ¥ 7z I 2-amino-1-methyl-6-phenylimidazo[4,5-b]
pyridine (PhIP) 7T v FADADBLEFERZ I LR EDNH 20N, T ADANAIKET %R EE DRV, 40l
D ABELRFIET T IV E LTHIS NS BALB/c-p53 "/~ XD DMBA Z 721Z PhIP B F M AL A Dl (n 7255 & £ % [T
AR U7z,

UbHKL& 7514 BALB/cp53 "/~ A (M, 738##) 1< DMBA (50 mg/kg fAeE, 1[a]) % 7z1% PhIP (50 mg/kg fhE, 6 [a]) D%
CREZFTO, TS NIz fLA A D estrogen receptor a (BR o) DG gstn & LR # N 217 > foo F 12, Bin T
Wi Cld ps3 BI5T D exonb ~ 8 Iz ¥ — 7 TV Af#HT Uz,

(#5531 DMBA & PhIP R B OFLD AFEARIZH 90 & 42% TH > Tz MHAKAHIIC DMBA BE T3 EIC el & Sk kg
FIH —HHPEIC B U Te i~ 0 (R BR S AU C L B RERIFE Y ER o P12 7R U7z PhIP B Cld 2 AR AN RSOk, AR I B b
T B LR AT, ER a I3KREB7T ORI FEIETH - Tz BIETf#HT Tld. DMBAEE L PhIP B D& 10 filH 9 I T p53 D
BRI LU A135V AR E U IZLOH A S5, DMBAHERED 1 I TR246P D423z,

(#43] DMBA & PhIPIC K DA SN2 HNATIE ps3 DI TFARBEIC I A S NG > 7, 73LE & ER a FitE#IC
BHWZERDT, L EX O WYEIC K DFERENZ MO ABTHIEE FARCHITIN S 7 F IV EEROZITE DD 2 &
D EHERE NI,
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0-03 % | |
TV ARZBRBIECEICL S E#EZE{LEY Dimethylarsinic acid DEHLAMES KU Z DR
Okl 1E5, B R, W &, BEE BX, 8 7 27, KA #Hal, fi5H e

KRBV KRS EEAIFERE 77 FHm B

(HH] ThE TICHAL DOWFLT. I e KA O E RN T dH % Dimethylarsinic acid (LA, DMA) 7 a7 HIC g
T LTI BN T, Z DAL 84 DRI K URIC B W T BWVAMZAE TS 2T TIKHSLMI LTV, LA L,
ZOFHMERENAEFICOVWTIERTZHE N E> TR,

[H ] K72 IS DMA ORRMGERIRERIC X 2 MEMERT < 7 AMIC B 2 BICD W THET 21T T2,

[514] RO ME< 7 X1 DMA % 0, 200 ppm O = TR 8 HA S 18 HE TD 10 HIMHUK S L, RIGRIRTEIC X D
VERE U P T E A~ D R 7z HA S BB IS IR 2 5208 U C itz (a1 f . DARRIC Rl 9 Hd 4 DT 217 - 720

(FES) MEALERE & i U T DMA B GBI BV T KI6T B O G RRIENA & 5 N iz, %72 HPLC/ICP-MS I & 2 Jif
IZHUF % © FEDOTERERIRAT OfE R, HEULERE L I L T TMAO D E AL H SN > FDICH LT, DMMTA B & U
DMDTADWHEICHIML TWa T LML M LT o Tz, & HICF DR T S-adenosylmethionine (SAM) A EICH L
TWVWBZ e, L AR Y AF VIR EETH S Ga OREMEIN. A b H3KIMe3 WEZICHEIML TWA T EAELME
o,

Ci5Ea) DL EOFEERDN 5. DMAICKRIEHRIRER U 7z e B~ o AicB VT, B A b 2 H3K9me3 WL TW\W5 T LA
Sinkirote, £le, ZORAANZ AL E LT EORBHERETHE Uz SAM D AAE S LT % & mB I iz,

0-04 %
BRI B B ERRIRERS — I L RAEEORE -

ONF JEr, R BUE, A &, MR @&, HE T, B 22, Tt 0], O dd
ANEFHE S T2 (BR) SR

(e HN] BALlE, BUMEICB T 2 IREERERZ T v N TS TIRE Uiz, St 2mge (HC) Of5E, =ik
C cytokeratin MNF 116 (CK) & vimentin O3FEHMNGED 51, FA [ MEERH (EMT) O@RIC H 2 ATRe VR E N
7zh, ARERENTHEDERZMENTE Ao, 2T T, BRMVLEBNZ <D SN EEZ T, Eick
% EMT DifEfRZ W50 2728, BIIZKOYINCEH U THE L.

(MARE L F518) M 26 8l O MELE Crl:CD (SD) v T, BIRICEIROWIH L E X 5N 5 RMlE DR, H 5 WIZEEANEE
HOoNTEYDIRT T ¢ a7 a7 2w, THC Z LM L7z,

(A R] EH G RME T, CKOFEBIINY LIL—T DRIV 72 Bk < S0 FRME E 5~ £ 5% T, E-cadherinld N> L
NW—T~EHETRDOENTED, ENIRAEE T CKIEFEB U, E-cadherin iZFH L TW0iah - 7z, f53E Uz iR Al
EHEENE CK AL U C vimentin DI U, FRAE E FAIC SMA QS ESEMN A SNz, —75, CK & U E-cadherin B9 3 JR
AN CULEILEE U7 JRAIE T & CK DL vimentin DR BUIFES 5N, 20 Tld—H T vimentin DFEEHMNFRD 5 N7z,
CK* E-cadherin DFEHE A 5Nz, 75385, IEH ARG HE TlE CK &I E-cadherin WFEBI L T /e,

(5] LR OMIEES IS5 9 % E-cadherin D RIG EMTICEE X AT v S TH 5. SHOMERLD, IEHZIRET
E-cadherin Z 7B U2 WIRANE Tld, X 0 R OHLE U2 KE T & CK DL KL T vimentin ORENED SNz &
M5, O RAIEIC LR TEMT AV & 09 WIRRRIC B 2 FTREMEAV R E Nz, &, IEH ks = T ld E-cadherin WFEBI L
TWizied, E#ITE EMTARZICK T 59 FRZOMWENETE LI RIENE 2 bz,
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Diacylglycerol acyltransferase 1 BHEH| DS-7250 | &K 2 FFiE CORSRFEE S TTEE N LTc
Zucker fatty 5 v b ICEHF S BER6ATIE

ORER M8, L8 A7, 008, W2 i, &
=3 (B etk

Diacylglycerol acyltransferase 1 (DGAT1) (& HENEAAZ Gk 3 % I BB 240 5 R TdH % . i & (HFD) & Dgarl™”
<Y A TIE. BEITERE ORI MR E NS, SO &5, BHRINDGATL FHEHITdH % DS-7250 (3. HiAlis & UHsHG
JFRIE R DIATF E N Do AFBR T, @ H B XIS HFD Z# 8 U7 MM F344 5 v b U Zucker fatty (ZF) 5 v M, IEHEX
1310 mg/kg ® DS-7250 72 14 HE & 28 HE KR 5 U, NP D538 7% 314 U 7z, HFD #5880 ZF < v bk Tld DGAT1
FHEIC K B2 b LB 2 5N EEE N CEREBINEINA SNz, ZF T v b TGS X 5 3R E O FHIafs ik b 7
SNz, DS-7250 (3 HFD #5688 ZF v  OfFHIafENi b2 BB Uz, —J5. F344 v b Tld, HFDAEEH R W T E M
Jafgifkid#Be 5N 9, DS-7250 DIKEHSEYIREIL ZF Z v b EAEFTH - Teo FF TV A7 U T b— Lf#HT Tl HFD 44
I RIS BT, IEEWI R CREIAEEG RICE 59 28R T RBIMNF344 5y M EHRTZF Sy M T#MU 7z, € 51, HFD
FGEIZF 5w b Tld. DS-7250 512 K D de novo lipogenesis I B5-9 % R EER T (Elovi6., Mel. Srebf1. KT Fasn) O
FEBUN B IR & X THM U7z, DLE& O BIEWER & UTFMENS LI SWE2 2R 9 ZF Z v - Tld, DS-
7250 13 de novo lipogenesis Z JTi#£9 % C & T, HHIlEIH L ZEESE 5 LEZ SN,

|
D= U A FIVICEF B Mifepristone | K % 5P H 14 D FR B &S M ART

O B, YL BIAR”, %k 21, KW &y, e (0 S H 7, &I, B did
ok R, M e

VI () SRR, ¥ T~ () Za—maY—EYRRI N7,
RGO SR RS =

(B #] SN EPE O PEALARET A T, RSB H « AR X 2 R Al 22 b 2 B & A e BISENEETH
M, e FEEBICBWT, ARENZ SR U720 B8 O R N R RIE Dm0, RIE T, e Aray
Ve 7Z 49 % Mifepristone IC & 2 IE & b T REFADINEENE ORI 2Rz, ARBIRBS X TP EA 781 FRVE
EDOREREIZE(L & & B I U Tz,

U] 4 BloMEs = 7 4 ¥V (471%) I, Mifepristone (20 mg/kg/day) % 2 7 HRIFR I35 Uz, #GHART, HRBIRE X
TG LC-MS/MSZHWIMHT A NI VA —)Va5 T 7ar A7 EORREANE Z R L, &5 TRICHRL,
B3 0D i (AR B30T 1 D B Z1 X % M A A B 2 0D R 7 s B AN 72 S it L 72

(fEER - £7%] Mifepristone R51C K > THREDWAL, MM T A NS VA —)VBX T 707 270 VO &7 _ LR A0
HillE Nz, REBIZOMR, FENBEOZEMNED 5Nz, INHZ, 2215 follicular phase DFHRkGZR L, WAL & HiR L
TSRO D LERICZLIGFED S NEh o Teo TNHDFERN S, I =7 A YILVTIE, Mifepristone #£51C K > THA
T4 RARVE YOI LAEMIHE N, AREEAMELT 21D 5T, IIKIIEORE EH S FEEMHEEND &5
ZbNTz, A5, JEe FEEHICBY INRBEEFMICIB N TE, ARAADOS X 7 — ¥ ORI E Z T A5 O
BAEWNIEHFMMAEE TH O, ARBRBI TP EATa A RR)VE Y ORRNHIEE, ZOFMIICBWTEHTH S
T EhRENT,
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> BN 5 NI IR 7 RAEO MRS

OB eV, AR f@2—2, ®H B Y, sHE &, KEmRY, % B, KH s,
R (BN S HTF D, B AR, BEE Y, f) Y

VI B S B RIS, P KR Y TS Ry b BRMHIEL= b

(5] Z v bERHVEEEERBRICBWN T, K5 - BEE O, Yitko ik, Wi e UTagotains, 520
W, TFAVEMBOEENRD N, TNEDO/BRTEOZEIE, Ty MBI Z 7 vHELHUL W LD,
e 2 L 72D TGS %,

MK e 7Y LB AR Sy M 14 ERMKER IS U, SRR, IR v ZPEE L O o 7 v 238 e
R THEIM Lz, T MCBWT 7 vy RIEERHERT 2 NS5 NS, 7vikd MU L (NaF) I LT & RO Sz %
fii L7z,

(FEREEBZFYLEMAZRE LTy MCBWT, BROWMAD, FHE O, B O6RENE, GiRE R CFHEDORD DD
5Nz, ThHDZkE, NaF Z i > IR EHENE B2 BOEDWHRAL & —8 L T\ e, £z, IR 7 v ZPRtE R TH
7w ZRBEDOWIND A 5T, IFFFRICYPRHES LALAMA DT K D, JRPD 7 v HRlt B ORADNED 5N, MDD
WAt OFER, (LEWAIC K, HOKREIEZT Y MERNTSHZ T EHWREN, UEDT enb, Ty hOEBEHERERT
RO LNTZERUEOREED, LEWONHIHES 7 v TR L LMD BT,

0-08 % |
DNA ZEf#tIli<—h—y -H2AX Z UL - B RD AIE DREHAREE
O #f, A G, s B2, I #F D, @k &2, 5 fuk

VIR R B RSN, P R TYIR YR IR BRI

Helicobacter pylori /& & BHERIEIC K > THRAET ZIHHHEHEFICE 5 DNABRBEREOERER VA I 7 7 2—LEX
ENTWV5, AL TR, “EHEHDNAGIC K > TiFE I N5 Ser139 U Vbt A s H2AX (y -H2AX) D7 4+ — I A%
FRERIC, FLRZ DAL 2R DNAMED Z v P BRI BT 5 I8E 2 Gt Uz, 6 A AF344 5 v M, EEEDAMED
N-methyl-N-nitrosourea (MNU). F#RNAYED 3, 2'-dimethyl-4-aminobiphenil (DMAB). dimethylnitrosamine
(DMN). 1, 2-dimehtylhydrazine (DMH) 7% 5 H /i x4 B B58fi)'E W5 UTco WHREAICIZKZIRE U, F258 28 HIC ERk
L. RO — X D total RNAZHIHI L., 580 2RV <) VEE LIRS T 0 DY) 2 E U Fo, BB, BPIRRGERE0C B L
C. Hematoxylin eosin (HE) % U Hi y -H2AX g ez flif7 LIRE H 72 0 oMz 41w > b Ulz, £,
glyceraldehyde-3-phosphate dehydrogenase Z ¥ #EHE & L, H2AX (h2afx). p21wafl. pepsinogen c. pepsinogen a5
AR TFHIDOZAL%Z SYBR Green 7z WV TE R RT-PCRIEIC & O #iEt Uiz, HIKHR, MPIAR & &I H95iH T y -H2AX focus
FEMBILE Nz, WMBREIE T control BHT AT MNUBET 1 B & 72 O ORGIEMBREONHE ZICHIN U 7z S I RRAE
TIEMNURE DA 59 DMABRE T L G MMM O AR BN A S NI, MNUBE T, £ETY RE—2 L%
y -H2AX B PR DML S Nz, SRS FHEOMET T, control #f & Lb#E L MNU £, DMN #£ T h2afx mRNA FH I35
KA U, p21 i LA ERIICH > 7z BEAIOBEHBANEMNUDOAZAE ST, BRPAMOREINTVRVDMABTE
y -HZAX G HEMIIR OB BB R o NTc, KA T LE, RMOBERDAMEAD A7V —= Y JICERH TH % ARt bR
ENic,
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|

7 2BHIRICH T BABNERDOKFEFNEL LEGRZEEICL SR | MERETREN
FiSbEEZE BV iREs

Oh 512, HLE Bez®, Wk Mt v, BB Y, SfR FF 7, BR SUY, Ak 2
VFIVERRR AL, YK TERYAER TR, VA B, (I QiR Eet v 2 — R

(75 3] GEOFHIAETE T H 2 Bk T, BEIRNICHEA Ul 77— 7 VSRl b 5 B B IREE 0D & J8 1 iR O
WIS &K D | BEEMRE 2 WA T % o B TFED AR RO EIIEBEIRZ 1T 5 NE W, iih OFHE O K E DA T
0247

(HW] FeIEZOEHAROEIZNZLZIH ST 2 L & &I, FEr 82 mi G2 WL O g N & AVUS) . T isbiE
i% (OFDD) THU T & % M #iat LTz,

U] Ak 7 2B #RZHENI U T DEZRDOZAL 2 B AR BIR Uc, ROFBRE LT | WIRIICHEIEZHEE L T
ESRIC IR ERAH AR & G ME Z WIS E R 572, Y10 R kit 7 2 Ba#iiRz#f Uiz, D5 b 3z E@ il E 1
B (TEM) TEIS LTz,

(F5R] a7 2 ToBIERICIE, BHIRYME T I BERRMEDO MW 7L & L, TPIBC i mmie o Zi & 8 2 kO IEHE
b, R Tl ZE Az & LIRAEDVRR S B N Tz, fih 7 X B FIROPEXIHET & | FRELRHRR 2 A ABERT & [RIERD AT AV
5N 7o TEMBIETIE ., SHBIBERGHE O E A D HEALE ST O 2 (5ICHER U e FRIBCFIR AN T30 1~ 7 2 OFEE, il
H D myofilament AP R AT 5N 7o REHIHE T, BRI N R E OZE 38> X 73R 2 1F S sk DAL5RA
5 NIz, BHIROIZEZACIE, IVUS B TEHMVR D T a0 — L fE TP E N7z ik & U T, OFDIEi{§ T3 B #IREE D
PERIZIE C OAS 5 AL « M & U RIS &S L, W2 T & BEHRRAEA C OHERI SO PR - A A RIS U7c, fikE
FHERZWHE TRE TE Ao Tz,

(hbam] BB EZ OB TIROIZAEZ (L2 IVUS, OFDI T TE 22 & 5. TN 5 DR WHED & BRREN O LS 272
WrcEdLEZILNT,

D A INERSEIY — H — DIRE
ORRT B, —1 787, i P, WA mig Y
DRI IR ) T a0, P R RASIA HREH AR

RN A HBD CEME N D 2D RIAEENME LIS K W, SHEEFERIIRIZICI0% LU N TH 5., HiBmTH 5. HEFH
BRI — =R Wz SIRNGE ATV —Z V JIEDHLENTE ST IEIRD BN TR IE T TIIASER L
TW5, ik, R THOWONTEREDPADEG S —H—13, A7V -V T BXCRZHCIEIR#EHEENTWVS, Th
FTICT v MEEDNAICE W TN-ERCOIMERENE > TW05 T &h 5, N-ERCHAT v MENADIMBZHI < ——&
BB M E L, LHL, & MEDPAIBO T, MEN-ERCEEZIZEALE LR LD >l AFRICBNTIE, 5
DI ZWI~—A— LR 50675y FHEENATTIVICEB W TR LT, Cre/loxP ¥ A7 L7 W= 1E M8 KrasV 12
aAVF4Ya IV EIUVAY 2= Ty FOFENICCre ) AV EF—EHET T/ I A IWVAEFEAT ST LI KD
T Kras 7% JEIRIC B S BB DN AR TE S B Te, FE LR ENACERET 2 BETHZTINS T LIk, BHAADE
Wi~ —h— LR 2 EMERE LU, 7 LARITOME. v MERATERERT 20V DOhDOENADZEIY——E7%%
TRl A8 T &z KRS, & MEDNAIKBOTLEHEBT % LRCOMBEENE L K> T\, T MNERATTIVE WV
BTl v MENAICISH W BERBKIY — A — DEMAZFE T 2 T ENEETH S T AR I Nz,
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NNKEERY 7 ABRRIEICES|T B CD44ve DRRICET BRES
O VT Y, BoP Bs Y, fA& 750, B # D, S KD, TR Y, 4 e
DEIIK B R, 2 B

({55 - HN] e 7 v viigEo Lt 7 2 —Td % CD44 i Cancer stem cell DX —H—D—DT&H Y | variant form TH %
CD44 variant6 (CD44v6) i&. £ < O MEE THEMNZED BN, T & OMHBIMENRE XN T3, 4- (methylnitrosamino)
-1- (3-pyridyl) -1-butanone (NNK) % i\ 7z~ ZHiFED A ET IS BN T, FHIOEF RO K O CD44v6 DI
BHHENTWVS, Zlal, H ik, NNKFEFHES 7 AR B3O THIBEER & CD44ve DFEBUS DWW THET LTz,
UMl & 51E) 73 OMEEA/) <™ A 2mg/0.1 mL NNKZ 08K 07 HHICIEENES 2170, 78 8 FlCF A L 7z iR
JE 19 B 7% K5 & LT CD44ve DFfEdtaz it - 1z,

(KSR 22 ONfiflitse T CD44ve DFRIMN RS 5 Nic, PHEAEETN T, ALERD 2 W IZEIRFGGEES, X 7ofE oz T
CD44v6 OFEBIMENMEN 2R Uz, Kz, A0 EL DR NIC CD44v6 &1 D Bitkz e 0/ NMESLZ 728 256l & &5 -
Too ZREEAINL Tl CD44v6 OsfFEEL, U VB{LERK1/2 45 X U SOX9 DFBINGED BN iz, KA S CI A D EH
TREHOR I/ AT 7—INHBIL T,

[(£42] 410l NNK A5~ 7 ARG 351 % CD44v6 DFEBIO AR —1EE, FliFeh AR OMETTHIC 5L Tkt
SHOMETTE D ¥L75 % Bk 42 I KRB O OIRFEN L TH D, CDA4v6 DFRBIM NS OHEE LIS E L TV 5 nHek
MR ENT,

&iin Sprague-Dawley 5 v  THOESNT=BHRDOWNEZILEED 14l
Oz 397, A2 A, HBH i, 2L Gl &
=0t (B R PR

/N {EBE (minimal change disease) (5 b T puromycin aminonucleoside D H[E#5.1C K > THRBWICEHR TS T &
MMTEZH, ARFIEGIOMTIZZF L A LRV, 50l FHiidD Sprague-Dawley 7 v Mt b ORUNELRHTHELL U 72 R Bk A&
BRDABENTZDTHET %, QMEEDOMED Crl:CD (SD) T » MIHBNWTTIVT I VIRHBEEI N, 11HERTE T SICHEEL
oo WINOHEIICEBWTE, HDJRAINA 4 < — % — (kidney injury marker-1. osteopontin, neutrophil gelatinase-
associated lipocalin, & U clusterin) & GIRAEAC AR EARIC S 3 5 N h o T, JEATAMBIC & B A TR ERIK R T
PRANEICHE E A 5T HETUAEZ W 72 EIC 50 T Immunoglobulin (Ig) G & U IgM DR ERIAND TR 1E BISE &
Nz o 7o, BT EEMEME TIREMEMTE O ISP IREIC D 2 D WAL L TH O R TAL U7z R JEE O R ER AR SL R R
R 7 F ML H R O DMESE e, SRk AieE Tl EMiitE~ — 1 —TH % desmin I B2 < 2 Ml
3B E N ote, £ieo AV w MEOEEMK )T T & % nephrin (ZARERRFRENCID > TRURICFHEH L TV 54
MEIREN FEHOIK FIEHSNEN > Tz, LLEORBIG e MMIUNELEEE —E L TV icZ &b REFIE T Yy FTHLN
Te BARFEREMEOBUNALRE DR 2 1 Bl & B R 5Nz,
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RIVAKBAIVA/ A FEBWLWSPhIP DEHNA A HZX LOEH
O5H BRY, %a HTY, BOE 6K Y, Ex Hk?
VENE A ATFZE Y > & — TFSET B SEREREY, P T IER A AL v & — WL FEH ARIEIRE LR

L2 D ERRGIC X B FENABRRIC BT BUEH A = X LIS DWW, G f#st LBIRT % DR B S Tldaw., AL
WELLEG, < A RS S0 UIzA VA /A4 RRICH Uin vitro i T Kras DI ML, Apc. p53&H %W i Pten®d / v
&gy (KD) JEEL, X— R~ v I P 2 LR ZRd T ezl Uiz, Sl ROV /A4 RRZHN
T. 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) O #% 512 K 2 FHMWANEH & Z DIEH A 71 = X L OfifHr
kBT,
[7514] BOJ i~ A 223 3E X &, ASGZ2 i, <~ MU 70 & SRR 772 V2 3 RICEEIRIC K DAV /A R
B UTeo WA/ A RIcL>vF T4 )0 A% HTshLue Gifll) & % W id shPten 238 A%, PhIP (15 p M) 72 3 [=EILE L,
— R AR NIC R U Tz, 50 44 HRIC R NHHRZ fil . AR I B U Tz,
(#5595 AV H /A RICHT % shPten A DH, 3 % & shLuc i A 0D PhIP W& C IS EE M 2R & 97, shPten & A %I
PhIPALET % & X— R AR RIS TIDBADER E Nz, BE, AWV H /A4 Rh S U7z DNA % VT whole exome
T 211> T B,
[(E] JefT7iigeic T Kras DiEME(L & Apc D KD O &8 TIEEIE %2 /R &3, HIC p53 H %\ & Pten O KD ALE 7% hil 2
% LR Z RS T EZIALMC LT W5, FEO Y AL KB KROA IV /1 Ficxtd % Pten ® KD & PhIP
B DA K Z3E I DWW T, 1) PhIPIC & % K-ras *® Apc 7z D FEHS A (5 1~ D 229K 2 B34 7 (PhIP DE #%
TEHD & 2) Pten OFEHUEK FIZf: 5 PISK-Akt BREE DIG L7/ L ARZE LIS X % PhIP O (R 22 R A BT EH O
Haai (PhIP OFEHRGR) O X 71 = XL Z 54, whole exome i DFE R &2 ERT 2 FETH %,

HEEE (Musa basjoo) EsmiiiD b b KEEH AMATICH T 2 3&MAaHR
ORA BSHEY, 2 S 2TV, I e, 0 A, SR EdY, mait B

”%ﬁﬁfﬁiﬁ% KRBT IR 0 T 0B, P RIBAAIREE B WR - J5 BT,
YRR AR AR AR R AR R EE A

Tl TNE TICE A G MR ERY) O D AL O/ E 1 2 8 5 5 U7z (Asian Pac J Cancer Prev 6: 353-358,
2005, Eur J Cancer Prev 14: 101-105, 2005, Cancer Lett 205: 133-141, 2004), tif ON> 3 ) OHEHH S OHHY (7
YA HBNEAZ =) (M) HD ZFWT e RGO AKIRIRRIC S 2 flia ik & 2 O 2 Tz,

[7535] stz v b RIBD AT HT29 B X CHCT1161ICEL#E L, a0 =—=T v A HBZWIEMTT 7 v A1 THl
fas 2 it Uiz, 78 b itz o THIREAANOR BB X U7 R b=V AFEREOFHE 7O — A F XA F U —
T, M EE D PRV NV 2 Y 2 A2 T 10y METHE LTz, X— R ZICHT29 Z % A LES LI /EEN
7 b i 2 1 5 U CRESRER N R 2 AE U Tz

55 L 298] a0 =—7 vt A TOICs ffild. HT29 THE 121 g g/mL (A). 149 p g/mL (M), HCT116 TI360 4 g/mL
(A). 129 pg/mL (M) TH-o7eo 71 b VIHPNICIE X D RWERZFFDEMXN AN EENZ EE X BNz, HT29 TR
R B O < FERICE D GLIHA 5% BRI EH, HCT116 T2 G1L A 10% ER L. THUCfE-> T G2/M AN U 7z,
subG1 population (& i 5 N7z 7 5 7z, cyclinD1 38 & O edkd D FEBIA 7 & b > il ¥ O 8 AR AF IS k> L, p2197,
p27" B XU p53 DFEBMIRIEARFINCEIN LTz BT T IVICB W THENAD 7 & b V0% 513, (kEICHET
% T &z g IME 2 X 72 U Tz IHRMRNTIC B W TG O ARG 7 & b il SRt oY b — VB THE
P TI o Too R 7 HRICIZ FEIEINC AR T A S Ninh o fz, BFEEOMBYNCIIRMITI R E & OYMENE E N,

7 b I ER B IR L e E A BN D,
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Overcoming resistance to cetuximab with honokiol, a small-molecule polyphenol

OfH FRHE Y, Hannah E. Pearson', Rachel A. Orbuch”, Nellie K. McDaniel”, Kwangok P. Nickel"”,
Randall J. Kimple", Jack Arbiser”, Deric L. Wheeler”

" Department of Human Oncology, University of Wisconsin School of Medicine and Public Health,
# Department of Dermatology, Emory University School of Medicine, Winship Cancer Institute

Overexpression and activation of the Epidermal Growth Factor Receptor (EGFR) have been linked to poor prognosis in
several human cancers. Cetuximab is a monoclonal antibody against EGFR, that is used for the treatment in head and
neck squamous cell carcinoma (HNSCC) and metastatic colorectal cancer. Unfortunately, most tumors have intrinsic or
acquire resistance to cetuximab during the course of therapy. Honokiol is a natural compound found in the bark and
leaves of the Chinese Magnolia tree and is established to have several anti-cancer properties without appreciable
toxicity. In this study, we hypothesized that combining cetuximab and honokiol treatments could overcome acquired
resistance to cetuximab. We previously developed a model of acquired resistance to cetuximab in non-small cell lung
cancer H226 cell line. Treatment of cetuximab resistant clones with honokiol and cetuximab resulted in a robust anti-
proliferative response. Immunoblot analysis revealed the HER family and their signaling pathways were downregulated
after combination treatment, most notably the proliferation (MAPK) and survival (AKT) pathways. Additionally, we
found a decrease in phosphorylation of DRP1 and reactive oxygen species after combination treatment in cetuximab
resistant clones which may signify a change in mitochondrial function. Furthermore, we utilized cetuximab resistant
HNSCC patient derived xenografts (PDX) to test the benefit of combinatorial treatment in vivo. There was significant
growth delay in PDX tumors after combination treatment with a subsequent down-regulation of active MAPK, AKT, and
DRP1 signaling as seen in vitro. Collectively these data suggest that honokiol is a promising natural compound in
overcoming acquired resistance to cetuximab.

NASH OFF i PIEEIC S5 T 07 4 — LER
O 727, BEF @, B g, B K, 5% 506
KRBT « ¢+ IS + 53 FHeERSY

AW HHRIC B0 2 IE77 )L a— )UIERRIAIF & (NASH) 215 5 & LTI O FED A X 1 = XL Ol 2175 & L BT,
t b O NASH HFHIIaRE I R BN IR R AR — A —ZFAET 2 T L ZHINE Uiz, © - NASH AR, ARk, Kibmizi
BEOEHAIHAEM. £72IENASHET VD R (STAM) 7% VT QSTAR-Elite LC-MS/MS. Ingenuity Pathway figghi K Uit
RO EIT o Tz T OF5HIC X O NASH 2K HCC > NASH 2E # 1 8 1) % insulin & 27+ VU >~ 7', SMAD3-TGF- f3 .
f -catenin, Nrf2, SREBP-LXR a & U nuclear receptor-interacting protein 1 (NRIP1) 55K 7 OIHMHALWRH =Tz, &
51, PPARs % p53 DHIfl, cytokeratin 8/18 (CK8/18) DFHIA . I FAR > F U 7 HRER 2. IRE A4, alcohol fAH
R4 LR OREI R - L ZADFEEN RS SNz, £z, b D NASHIFHIIHE & 5275 > T, STAM X 7 2 DIFEHLARIC
$5J % PPARs DHIFIAGESD 57570 > 7213 CK8/18 DA R B RFAEB DB S e,
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Z v FREKREICKZFREICEHT B MRECEERHS FORRICET 5EEEERUIEE
GEEFESANEDRIGHEDEN

OBtk @12, i BEK ', B0 FERI 2, 7ok o™, JRiE A6, & B Y, #es b
VU TR MREATEL, 2 IEK 5 BAIREE, © (Lo LT AT /e b

(RN CHEN] MfE L2 LB &9 2 il B3 LA ER GIC KB RN EE B X 5%, R, FFRENA
WWEDZ  MRGRFC, TFIE T OFED AN B U 7 M 3170 5 O SOSTED D AYIE OB m It O FHIC K RE % T
ERELTEY ABIETIE, ThZhyzF)= Y7 I 2 (DEN), PufifbisE (CClL) 2l LTI v MckE LTz
BXoD. Bl 1 2 Ml LB A ) T DO FEH & FED /BB DB 5. DM 2 L - Mt L7z,

(MRt & 7536] T MICDENZZ WL CCL OFED AR Z 28 HiflZa U 84 HMER IS LU IFIC 51 % R U Hilld
ZALBIHE)) T DA 7 IR & SRk A B 01 2 MRt L 7z

GRER KR OB %] bR B R 11, DENBFCI3 84 HHE THRBUEM L 72A, CCL A TE 28 HH X DA LTz, Bk >
WL BEE R 73 CCL FDA T 28 HHD 5 FEBIA U Teo ELBIEE{E T Cdknla kU Cdkn2a DFEBid DEN B TR IC
WU 72, CCLLHTE 28 HH D T Cdkn2a MM L 84 HH T MK N U7z, 84 HH O REHRRFNEATIC X D,
DENFEDFH T GST-P HUC—H L T, V)WV I—A TV AR—%— GLUT1 OFEBMNEEINL THD | EERDOTHEMNREE N
Teo —Jiv R DAY FUT ATP SR TH % ATPB OFEBUIMAE T L, BILM ) V(L OIFIARE S N, Mlleelt
R —H—p2 1" DFEBIE | CCl BE T GST-PT B —E L TRaME &R L7 H, DENBE T GST-P* Hi% &b 7= iFlig 218 T
WattZze R Uice LLEX D BIEEIERDAME TIEMIELDTE LA SFENAD ALy FHNAD | B ASRZEN Tl BT
EGETHLNZIH T WL 2 DI U T, IFRIEAIERDAYE TR GHIMOERICH S MfeE (Lo & . fid
PSR T DIFFER D RIEED R E N,

BHZ Y FFEDAICHT 2 EETHROZE
Oz L1, B i, ok Mg, 7 (23R, £ &1, £ A
PR BIYIRI 75 BRI R 2

(HR] st E 0GR (ASD X 2 S L7e BER D TIES N2 TdH b | TEIEREER (ROS) 7 E =2 BRE T 3 Hile brE i
UG EFHZET 5 ENHLEN TV,

(HW] REETIET v b REIFRNAICHT 2128 S EFHROMEIERIC DWW THE L. 2 OIEHEFZRIHT 5 L 2H
e Uiz,

(/53] 6 A OMESD Z v T 40 Pz 4 B (1 B DEN HUpBE, 2 B¢ DEN+PBO Bf. 3 #:DEN+PBO+ASI 1 £, 4 £ : DEN+PBO+ASI
2B ST 2RFIC 200mg/kg DEN TA =¥ T— g VILIEZTTW., EERHAMG 2% K D 55 2 ~ 4 8FC13 0.5% PBO 2 93
MHEAHI 5 Uz 55 3BHICIE DEN 2455 L 7B fgh 5 28 0.5ml/kg ASI &4 H —EIEEARS Uiz, & 4 #HCiE PBO &%
59% L& 8120.5ml/kg ASI 7%z 9 JARIIEIENIR G U 7c, SEERBMA 3 I R LT 2/3 IR YIRR 21T 5 Too R8T
BTz BR U, RESRFERENIE T 5 &, HE 3 (1, Ki67 = GST-P fuEiR ., SHn - FBIfT 217 5 T2

(KSR ZORR, TaE— 3 VIR ASIZULIE U 7z BED AR & Mot iF & i (& DEN + PBO BfIC LR RITIA LTz, &
51T, GST-P B EAIRa D #. MR BV T E MM EN A H BEEZIZEVE QOISR EI Z R Uiz, £z, ASTULEE
BE O Ki67 7 M Ml i % (& DEN + PBO B IC LE N A RIS A U oo B T RBURHTIC B UL Tl ASIE G5B O CYP1AL A
DEN+PBO BfIC LA RIS AN L 7258, ASI 2 B£D p53,Bax,Bcl-2,caspase3 & DEN + PBO B b hIME R 277 U 7z RRIC,
Bel-2 K BV TEHEHENAEEREE RN,

(fEam] S o ORERD S| BEEHEEIE T v M REIAFRD A U TIHEIER 24 U, Z OMHIF IS & M 5ain sl 7
A=Y AR ENTEN TV B AREENRB SNz, X2, TNHDEHRE T OE—y 3 Y U HICE - 5N T AR
XN,
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Luteolin DEEE(LFE F BRI R DIRET
Ohnigk %2, WA #, 8K B, & &
A0 R T VTR EE R A Bt PR A WS R S B AR i P~

(15 5]) B RGBT CPRIEMD TARRTH O, ZOPHEOMGEEELRETH S, 79K /A FO—HTHS
Luteolin (Lut) (&4 ORI I THSHIHIEIRDRE TN TV B, BEFIEICHT % in vivo TOHE IR TD7H
AT TENLAZ—ZHOTRIEET V72 O, B L2 THRIR S Z DA I Z A LIS DWW THE LTz,

(/73] 63 Syrian Golden Hamster I 4 [5]0) N-nitrosobis (2-oxopropyl) amine (BOP) 10mg/kg ¢ N 5. %17 - =14,
Lut (100ppm) & (n=13) &XHEEE (n=14) 1<), @lENE & 1 13 MR G 2170, RIS IR A Z fffT LTz, Z 0
% bR O T Lut 510 & 2 M BEHH & 2 08 XY £ A IS DW TN L, /NI A 2 —HIRkCRARET L 7z,
[F5H] AR E, IasERICBW THEER R S NEh > fz, MRAELFMETIERIL AT —bh Luti5ic k> TH
BT Uz EHIC, Luf G & D g OFAEHR FAFEHD U, BEBRAICET 5 Ki-67 labeling index & A &K
R U7z, In vitro Tl Lut #5102 & 2 Bz fAEtk (MiaPaCa, PANC1, HPDINR) COIREAREME DM % 786 fz. F-Hafem )
VLR ST RN 4T o RS R Lut LI X © U VE{E Stat3 (Tyr705) BME F L. Fiflc® % cyclin D1 B EM LT
W5 ENALN LIRS T NLAAZ—DRIEEIRZE. T NUCENTE Lut 51 K D U V#g{E Stat3 DFFERMET L
TV T ez R AICHERS LTce & BIINLAZ—KHRICB W THA DY A A4 Y OFEREE TR S NI,
(tiFw] BOPNLA X —[EFMAE T IVIC BT Lutic B TR OREN A RIS T L, U VL Stat3 AR 5. LT
% T EAIREE NIz, Lut DA TIIHI & UTORReMEAVRE S Nie,

Sy MEBIFBZT)REZAFAZVERT = /BERICKSIETIVI—)VIERERAERFX
(NASH) #mRICH LT M5 REEHEIRIFTRREDRLE

OFH ¥, 285 Wi, & #&, il kv, /NI FFE, 172 =, LK
FRURER AR AR AR

(HN] 2V Y RZAFFZ KT I /B (CDAA) BIC X D FFE T 5 NASHEDRREIC T 5 T AR D 2 %
Hsd:Sprague Dawley % (HSD) < v & U Fischer344 % (F344) T v b ZHWTHGET LTz,

[7534] 6D Hsd T v Fia b CICHEF344 T Mlc, b T 2V AENEZ & £ 750 CDAA £ (CDAA-T (), M > X5l
W 72 % & CDAA £ (CDAA-T (+)) (> 9' % RESEARCH DIETS #1) 7% 135 MG HH U 7z (B BE6 VL) o Wi RIS M BEHIC (3
CDAA & L FIFRIC IR (CLEA Rodent Diet CE-2, HAZ L7 (Bk)) Z#a8H L7z, SE IR, —HRIRIEBISUR b CITIAE -
HEEOAEZIT > 7oo MHIRFCIE. FEYT TRABIIRE O SR U7z I i U s i [F 2 $RE U B & 72 JilE L 7c
. —IBIEHESERAE, R0 4% 8T 7 4 )V LT IVT e RIS THEE L Tze 5S> 7L 7% o7 A L2 o sl
HRE A A B O T b o0 B A5 TS B R AT 72 St LU 72,

(F5H] iR D T v MW T, CDAA BRI IREE & Lhi U T, M E & OB S hn, i BEALRR 2 09 B IE o g i
TERHRHEILDFRD 5N Tz, F344 5w P Tld Hsd T b &L U, BEZ XM AST RO ALTIEPED 5, 28iE S K UL
B B FIIAOA RAEMMDED 5N,

(B%] DLEO#RE D b T2 A ENiEEDE %L CDAA BIC X DEF T N2 NASH HEOIRREICHH S D R IR S ah > 7z,
CDAA B THFEE NS NASH BRRHEIX . Hsd T v b & LHEE L F344 v BV T, —HBOMBKRIEH CHELE B LRI T &
NSRSz
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EBRI VAT HFEERFA— 77—
OfRIF £—, 200 ZER Y, PO D, Mg i, M| 2m %
DR Y IS Y NS ETIIERT, 2 AR R ST R EEARAT S, ALHRE AR B R

[’%‘%%’&GEE’J] F—F 77 V=3 BEEOOERCHEE UMM E 2 HERR - TR U HITEe I ds O b RE 72 HERS
L B2 d 5 REREED AL U B OISR S & LT TRV F =203 2 EM 2 D, ABIEIE, Eiv~ ™ AT

I}bﬁéﬁﬂ@a‘ FICKBHA— F 7 7 V—BREDZH I DWW TGS L 7z,

(kL& /515]) C57BL/6] = 7 A (Young:8 k. Aged : 23 # Hi) 1@ HEARD 30% % 5.2, 12 H R 7-% o A—F

77 V—1EMIE LC3EA A E R L. BFHIIRN O autolysosome & FHMEE CRIZ Lz, A8 FF> - a7 7Y

JEIEMIC B % Atrogin-1 35 X U MuRF-1 ® mRNA Z #l5E L 7z,

[#R] 30% HIFREIC K D, Young ¥V A TIEFFELIF RS NEh o 7o, Aged ¥ T AT 12 HH THEFEN 20%ITIK T L

7o FLC3-II/THEHERIE Young 7 A Tld 5 HH ZHUMTHEIN L 72 DY, Aged ¥ A TIRZHEN RSN o Tz, Aged T A

D AT autolysosome ZUEHIBR A 5 H H T Young ¥ W A & [ U T2 /R L 7z, RIKHH D Atrogin-1 3 & U MuRF-1 ©

mRNA I Young ¥ 7 A K D & aged ¥ 7 A THRICIK F LTz,

(k&am] REEHIRRIC & % Aged ¥ 7 ADEFRDOM NI, HiEANS DT I VF -G L FA— 7 7 V—HERE TR 5 L

TV el E N, FA— b7 7 O —BEREDIRMEAIE . AR R &S D532 B89 % % — 7 M C7% 2 ATREMEDVRE

XAV

|

ARV LZAVWERESEZOR ~EBFENRS 290 & U R HEZZ DT~
ER BN Y, B AE HEIED, WAL Y, R A, WAeH BEBY, = mE?

V&I Kop S il SR, 2 BRI B2 T, Y Y i S R A e

(EH] LAY ALZERE L otk gz TRfEE2) L LTRBBELTEL, TNETICh R L (Cd) ZHOICHEA
TYBEZHOTRE 21T TV, ZOBE, HERANC KO HHEZENMAL TRZZ L ZME L TE L, AREKT
. BADREIEZED TS CAICBE L T, M2 ZFoic z 022 I L 7O THET %,

U514] S2Baici&. 738 C57BL/6] RN~ X% Tz, CACL, %2 4.5 mg/kg O R T 14 KfE 7213 2 RFiC B mI iR i N i
5 UTeo 125 24 RERRICHRERZ 1T\, M2 ERE L e o ALT, AST ZI5E Uz, F 7z, AR D H&E %46, TUNEL %
BB XURE G285 - WET 5 & THES 2N L 7.

(F5]) 4BFIC Cd &G Lic~ o Ak, EERATREE (ALT. ASTO_EF) BB o, 2HHRERETIXIE & A ik
RINGEh o Tz, TOWE, 14 RS REO NI TIRILTIPHIC D 7= 2 50, Hif, IEMZ S BISRE NIzD, 2 REESREO T
TIRZNSDEFIIRDHENT, WAL FAEOIRFRTH > 720 7R b= ADFEZEE L T, TUNEL Rz 1T - 7z b,
TUNEL [ MERIRE Cd 50 & b Mt G54l & 11T & A BB S Niah o Tz, ZD—J7 T, necroptosis DIEFEE LTHIS
LT % receptor interacting protein (RIP) (&, 2 K 5-BHC LEANT 14 R SRECHHEIC LR LT,

[(E%2] Cd i E HER G Tld necrosis 25 E#L T 9, SRV G583 necrosis B O &R TH O | RIP O L F I3 GREAIC
KXo THFHICHZ> T\ eT b, Cdic & 2 B2 MERELZE 1E necroptosis LNV THBREINZ LD EEZEND, 5%
7R b= ZEN AR RO CAd R G K B BEZ RIS OV TEMRHZINZ TV T & T, BB ZEE Ui
SRR DOIBIIERME XD 1B 2 T LM E NS,
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S0 - 48 - ERICSMRAHBIEE (CCA) I & R B ORISR

O wisk D, i 187, KIgse— ", i\l V), ik kg, Ok ok Y, b g D, Bl gel v,
IR FEROE D, B Y, R 2R

V(R SRR SIS AT, P U TR BRI B

(FREHM] Zal - 8 - e REAVSRAMBIER (CCA) &, HARTRS50FEZ MM SMAINTED, HEARKEKT
&, FELBICMAE N CCAIEAMMB K FEREEY & L TRRICHET 25 L, BUEZTOREMOPHB L TZNICHS ©
M ADIFEE & 755> TV B, AT 4 & Wistar Hannover 7 v M 487 H CCA% 0, 8, 405 K U 80 mg/
kg/day O F & TR 14 5 LU, MEDO PRI MR AAL A T8/ 85 A — 2 — D288 & 8-OHdG DNz 5 T8N
FAERMA SN D T Lzt Uz, S RIFaEERB T O Z HI L LT, 2 FREPEm iR 2 £ L 7z,

MR ETTE) M AICAT 572 CCA Ty b 4 BEEROMED AT IREUR 2 6/ U, MIfshastt, 7 R b= A8 XTIV 2FF
e ST DO THRIEHMAC ARG U 7o s FRBUEHTICIE~ A 707 LA B XUERERT-PCRZHWV 2, 5
BESEfE K D DNA A )L (k% X F)LAL DNA S gtk b & & 5 PCR 72 FI W CighT L 7z,

(K55R] CCARRGIC K b APl T I MR BSOS I A 2 5 N Fe, AR T RBUBHIT CE RIS TNV EZFA VS FT VR
7o, HilgL, A a v s xRy, ACFF Y - TaT 7Y — LR, MilaiEE, DNA X 5 UL & U P450 I BEidd
BT OEHMRD SN, TD S BHEBILICED 2 A 2O F 4 1 > OFBUIMEIE 17z b, DNA X F)ULDO B 513 7%
Molz, BT IV 2T F 2 (GSH) / BALEL TV 2 F-F 2 ELD AN VIS % 7V 2 T b & 23713 CCARGIC
KXO®EmL 7,

(#i5m] CCA®RE CIEMHB X CTEHBEDOHED O GSHMHE SN, EHICAZuFF A VOREIHICED L Ry
7 AR O T O, FFHEZ AT % TR RE & e,

'

Time dependent cytoprotective phenomenon of lipopolysaccharide in TAA-induced
acute liver injury in rats

O Karim Mohammad Rabiul, Pervin Munmun, &+ Eifet, HiE s, J6 78, (LWF L2
N USRYA NN e

[Background and Aims] Lipopolysaccharide (LPS) acts as an important cofactor in the pathogenesis of hepatotoxicity.
Here, the time-dependent role of LPS-stimulated autophagy and macrophages in thioacetamide (TAA) -induced acute
rat liver injury were investigated.

[M&M] F344 rats were pretreated with LPS (0.1 mg/kg BW, i.p.) at 2, 6, 12h and 24h before TAA injection (100 mg/
kg BW, i.p.) . Serum and liver were collected one day after TAA injection.

[Results] TAA injection produced centrilobular hepatocyte necrosis in liver, which was markedly reduced in LPS-
pretreated rats at 12h or 24h as compared with those of without pretreated alone TAA-injected rats. Consistently, AST,
ALT and ALP values tended to be decreased in LPS-pretreated rats at 12h or 24h. At each time point, LC3B (autophagy
marker) expression was increased in liver of TAA-injected rats, however LC3B-labeled cytoplasmic granules in
hepatocytes were significantly increased in LPS-pretreated rats. At each time point, additionally, CD163" and CD68"
macrophages were significantly increased in TAA-injected rats, however, CD68+ exudative macrophages were
significantly increased or tended to be increased in LPS-pretreated rats particularly at 12h or 24h.

[Conclusions] LPS pretreatment at 12 h or 24 h showed the highest cytoprotection in TAA-induced acute liver injury,
which might be related to the LPS-activated hepatic macrophages and LPS-induced hepatocyte autophagy.
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JRATSFUVDEBEHICHTAILASRARYDE
O/t oK, 4R AL, R5F E, K E &5, AR E

U= TRY: A SRR “2 R

(BREEHMN] VAT I5F 2V CI & EHETINARITH 2 —)7. BlidZid UH LT 2 ZWaNOFENHREEN TS, &
& UTid, IRIEIESE & Z Uc ki < B RERRHEH LA SN, ZOWREIERDO—EGICEBLA F L ADBGARBEN T
B0 RWFETIE. BRIV =TTV AIRY Vv —TH 3 TX TR (Bda) I X % BIRANE IR Z S 09 % HfRh S e
FRET LTz,

[BPfL & 757 6 Mk O IEME Wister T » b (n=25) Z8EE5 L& LT, BRI IARE, CISHG-BE. CIS# 5 +{XH & Eda & 55,
CISH G+ HE Edafe 58, CISH G+ mEHE Eda 58D 5 BT 7013 7z CISIE 6 mg/kg CHBIEMENR G217\, Edald
1. 10, 100 mg/kg TCIS#5D 5 Huik O BRHEICHEIENK G Uz, CISE G0 5 28 HiZIC I & Bz EjM L. ffkAR -
TSR L 2RISR 35 K U PCR T 217 - 72

[#5HR] CISGIC K OO SNz ik IRFEZERE BUN) BL U7 L7 F = (Cr) LNV EFIE, Eda DRI &K - THIE
Niz, HFOMAE AR TIE, CISTREG Tl 5 NI L REE R szl & U7 JRANE OHRaR. IRAIE L2 Olivs . R
HEOZERIEIND, SHEEda ftHBETORE RIS NIz, CDE8[HEMEY /7 n 77— & CD3 MY > /SERDIR IE CIS #
Hlick o FRICHEML, EdaDftHIc & 0 RiICHIRIDED 5Nz, o -SMABRPERRHET Mg & CIS T L 723, Eda
JEHIIC & O FHEGTEICHITTERm A B 5 Nz, SRHIELEBIER T O mRNA B DWW CIRBTEMERP TH 5.

(k] ARS8 & O Eda @ CIS Ba# Mk 1< d 2 MIHIRNIRA RS SN, ZTOFO—bin & UTHIEIL/FH O G REE N
7eo

TRIVEED A F IV O BRI R DR
OMfER K FAE, /Nl B, REF 8, #F F &z, Sk fE
FUR TRY B LR B R

({55 & HAY] B E RIS S EEREICNBEL TRRD SN, BREOIK T EHENH 2 WETH S, LA L., MHidE
ARENTIZHMEE OB TH O BEANOEEIZZ AN EE OLE 2 i 5 Z EAEHRE L L TROSNTWS, 7
<IVIED A F )L (DMF) (& Nrf2 fin G giE MEIC K 2 L A b L A2 BT &9 2 2R biE s ¢ figikic k2
FRRERERANRE S NZIEEMTH S, A TIEI AT TF 2 (CIS) I X B FFET IV ZHNT, DMFIC X %
R RRME (L DO FEBL - HERIC KT 2 508 2 WG] L 7,

(MR L F51E]) 6 i OIENE Wister & v b Z 2ot idEE, CIS#G-8F. CIS# 5 + X & DMF # 5.1, CIS# 5+ H I 5 DMF #%
Gt CIS# 5 + 5 F = DMF ¢ 5 BF D 5 BEIC 70 1F 7z, CIS X 6 mg/kg THEEIE N 5 U 7z DMF & 300, 1500 % 7z (&
7500ppm TCIS# 5D 7 Hiil X D IEEHI 5 Uiz, CIS# 5 28 HIZICHIM 2 52 U Ik & Bk 7z 5p L. BREMmRICHEL
7zo

[FEHR & B8] CISBGE Tl 57z BUN 2 U Cre fliD |- Fid . DMF #5.1 K D {iifil & M7z, fHAk AR CISR G IC B W
TR NI RAIEGSH R ORI ERMEOERIEINE . DMFRGIC X bl E Nz, 51T, CD68EME~Y /7 uT 7 — IR T
CD3 BV > /REk DRI & . DMF 5.0 & O B KOS TEICHIGIRNR DR D b Nz o FlihT 7 F VB, s &
DMF ¢ 5B O A sh R AEReD 5 Nz, SREHUBLIA 7O mRNA B D W TR BIEMKF TH 20, Mgk &4
%k L)L Cld DMF I & 2 B LEIHRI S RSO S, Z D7 O—ti & U THIRLIEH OB G R E Nz,
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HNF4 o SEBMEFICH > RIEE EREEROREZL
ORST &, /hith ZoR, (kLA FAL, HE s, L T, &k fE

U= TRY: A SRR “2 R

(55 & HY) IFIIEREA 7 4 o (HNF4 o) BENEEGRTO—F T, BiE TR RAE - AR TOEKD N5 v AR—2—
FEHHEANOR 5. & A% O RME ML TOEFENZREIRE SN TV, TRETOMIET. 7 7=V iRE~Y
™ AT ER O TR bR I CUTA RAIE T D HNF4 o IR T 5 T & 2R L, AW TR, BliEic s
% HNF4 o DEEIZI SIS % 7 DI BIEHIIE -k CO HNF4 o DFEBUL FIC X B BB I TV AT SF T B K
JSPEDZELIC DWW TG LTz,

(/57£] v F HNF4 @ ® shRNA 7'5 A2 RS 2 —72 5 v M ElEflassitk (NRK-52E) I3 A L, #ild/EREL 5 Clc S
b IV AR=Z =i EOBIETREOEIHC OV THEHAK L IPEAM TR Uz, S5, BEMEMBEE LTI AT IF YV
RSB U T2 RO SERNBAZ D 2RI DOV T E Mt 2175 2o

[#%5:] HNF4 o ® shRNA Z8E A U7z#k T, BLO AR b5 > A R—%— (Oatl, Oat3, Oct2, Oct3) 7 & D mRNA L X)L D
FEEIAME R U, Snail mRNA OFEBUIEIN L 7z £ AT 5 F UADBRE T, EHAM & IEE A THINE O L FRIT AN B
5Nz,

[(BR] VAT 5 F VBB %ROBAERMNE FEMIICBOTHRDIAR TV AR—2—DRADK FRHEND &V Wi
& H B8, shHNF4 o ZEA LT THREME TR LE NS VAR—=Z—DEL B VAT SF VRO IARCEET 58D
T VAT TFVRBICHUTIEEAME O SMIRAEFRSED 5722 &1&, HNF4 o EIRAE ERMIIC BV TEY -5
VAR—Z—RBZHB L TEBD ., TORBKNIFEMCKZE5X2EENOBHEZRELTVWARZ EZRB LTV,

BERICEDNARIV—Ty bRV —Z2VT 1 T7OE— 2 — e

OKRBEANY, 74+—ZA7IVRLw Rz U—= MU ISALY ZAH Y, o7 Auny?,
TPV IAVD, NRY Y VLY, LTIV Y Vgnt

VY rF 4T e ®'F 47, NIHT I AN 2/ IV Ay Z—, YNRY U7 )V T 7 Ml T 24098

KB T T IVIGER I EEET T 2 ST ILHIP QLY #I T a2 ZICBb - TW 3, LEEEEDEY LA B bE
FornA Z)v—"T MR n P RBIHIE S 2 EICiT A 2 X5, BAE 18,000 2 A % & MEIZTONEE T BE— 42—
BRUOUBHRWELZLAY 2NV T 27— 87 v A RICHRPAALTET /LTI ARITA TS —ZMELE, 2O
“LightSwitch™ Assay System” & @ I il S N HiHLV Y 7 = 7 —Xilifs T (RenSP) L ZHUCADELT v 1 iR
HarGh, BRELIENAAFTIv I LYYV ERBL TS, L ZHEIO LightSwitch™ 7B E—2—X 27 2 —7% |
L. B4 i SR 6 2 IS B 2 MGE L 7z, 400 2 2 5 KB RICEBEE 70— 2 — X7 2 —Z R LI@Amic & o .
HIfaRE C 2 KBRS LR A B I0E 2 /RS T EDH L MR- T, BT, 1400 DL AMOBERA 7 Y —=2 FIcE
WC, HIF-1 o IRIFHIEEE R 172 & SIKM R EREIELIC T 59 2GR EREE Uiz, LEX D A OMEL 2
LightSwitch™ Assay System (& #3:P5I5 %> Z O MO HIFIFREKIC 351 2 38 n I 2 AT 3 % ECIERICR D L IIfFE
N5,
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REBEDREICHEZSLFITEF
OF L)) B, Wan &, JRey XX, 7k &9, =IP ik 1
() PSR 2 > 2 — RS T

(BERBICHMW] BAEMDS AN RN T 2 REBEED KA OEEHERY A7 ICHE 2 MIFT LENIMR
(DOHaD) WMEEENTHEL . BET L2 O THEENZ < HZEN TV S, DOHaD BER Tl FLRHO RBERIE N Z L LIk
FEORABEEN (catch up growth) BFEKD—D & ENTWV 5B, KL L TNE TIEFEERIC TRIIMWIZ 2165 7 A 50%
FAEEHIR (FR) L. Z DA catch up growth 3 2 KER 217> T & 7o, ZORERE. FREETIRIUEWEDOFIRICEENDH L T L.
F FoRIARE, FREEE & ICHEN THIAT RO RICiR 2N SH B C L ZHS IS Lz, SRIE T OMEENED K S RN T &
BEE# LT % Db catch up growth &2 HUDMC FNBL L 7z,

(b & J/51%] C57BL/6] R ™ IS FR U 72 Bf & [ETE ARl (CE-2) &2 HEE X B uidft 2 7z, 2E% 7H (PD7). 21 H
(PD21) DRz fRHI L. #aE EEz & UM A 217> 7z JWOKEIIPDL, PD7. PD14 B X T PD21ICHIlE L.
PD7 75 PD14 ORFE NG ZHH L7z,

(#55] PD21 OXHHERETIEMINRO KRLD V) 27 RERD g 35 & THEN% D PALS 7l (CD3 BRIEAMIAR) OB iE . BlgAR AT
ANOEHRHA (Iba-1 B MM OEBEDZRD 5N, TNSDOZ{LIE, REEINEDDEWBEITIRWEAN A S Nz, FREET
AR OMMZAL 2R U Te DY, 0l & bl 9™ 2 & 2 b DR Id 99 < | Catch up growth DsRWHIT I D BHETH > feo —
H. TS DOZEIHE RESS XU E RIKEICHBZERD bNah o 7,

(£ L] HEMEH DD 2 RO K E IR OB EDRERE OFGZIEEZ RIFT T LAHLNICE S T,

Inhalation single toxicity studies of 1-methylnaphthalene in rats and mice:
Histopathological Aspect

OLee Mi Ju

Inhalation Toxicity Research Center, Occupational Safety and Health Research Institute

[Background] 1-Methylnaphthalene is a polycyclic aromatic hydrocarbon and naphthalene-related compound called
alpha methylnaphthalene. It is used to produce dyes and resins and present in cigarette smoke, wood smoke, tar, and
asphalt. Reliable inhalation toxicity information of 1-methylnaphthalene has not been reported to date although its
primary contact route is the respiratory tract.

[Aim] Therefore, the present study was conducted to screening the toxicity of 1-methylnaphthalene via single
inhalation exposure in rats and mice.

[Materials and Methods] Twelve male and 12 female rats and mice were gradationally exposed to 1-Methylnaphthalene
aerosol at 0.05, 0.5, 1 and 5 mg/ and 5 and 1 mg/L 1-methylnaphthalene for 4 hours, respectively. Exposed animals
were necropsied for 14 days observation period. Histopathological examination was performed in animals exposed at 5
mg/L 1-methylnaphthalene.

[Results] Two male and a female rats exposed to 5 mg/L 1-methylnaphthalene found dead or moribund during the
observation period. Enlargement of the lung was noted in all male rats exposed 5 mg/L. Gray focus in the lung was
noted in a female mouse exposed to 5 mg/L. Histopathologically, bronchiolar lesions including epithelial hyperplasia,
inflammation and erosion/ulcer in the lung were noted in rats and mice exposed to 5 mg/L.

[Conclusion] This result may be helpful to prepare toxic profiles for 1-methylnaphthalene.
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T7I7VIEBEAFIVO13EERAREICELS S v FERHBHE
Oifs ], Wk JCkt, M D, HHEE i, HET
CHD) 5812 e R DA AT A BifgE e > & —

(5] 727 V) )VEE A F )L (Methyl acrylate : MA) 137 7 U JURHIS O FRL, SHEORG « BE5H], R LTI N TW 3,
Slal, DAEMERBOBERERMBE LTHEELZ, Ty bRV 1I3EMOSGRARBRRTHLN, MAIC K ST
WeaR A2 ST %,

URARE - 7535 MElESS 108/ Bf (63 D F344 v Mc, MAZZ 0, 12.5, 25, 50, 1003 KT 200 ppm DHLE T, 6 K /
H.5H/HD 13 2E R ARTEZITV, OECDT A b AHA KT 4 2 (TG413) ICHEWV ., 2Bl a5 i FRAH AR IR 7 72 52
fiti U7z

(K5 - £ L] MARTORENL, Ml L ©50ER (G, BE, RUOKE) IR/ L THSNT, BETE. WA, M
NADBIE B, PEWE - Rz S0 RG I A A\ O SE MR Y, PR, LR O A, R P LAk BT RES & U RO PRI 1 jz (b AE
BEOFRAEMA D NTzo WEHIC, WL 1Rz OZH, BIPE,/ FIEE, B5. WL b Bz SR IEE A JE N\ D ZE PRI AIRAE L L E R D F A 00
W bR Abd:, RO WENE 1 Jz (AR | B F T OIEFE D3 B N Tz, MRS, SOEMEMITRIY & L o4 &SI, LR OZEE
FENB NI, M BEFTRIERES NG Te, TNHREDBEIBENSHPRETH > Tz, Oz Ric, H
BREZITWIEE NIz MA DLW A RFEIC K5 104 JJRD AR T, M B EDO R LR NADFED 50X
FAEBID B B NIz, T E, ARBTHRD 5N _E R OLESDBEREORED G ERE 20 ZTh 55D
ACES B D LEREIND, (RABPIREFHWEOBEH RIS HEL LTHBELIZGCLPRBRTH S)

T2 VIVBEAFIVD104ERRAREICKS T Y FOSERLALETERIFE
Ok Jikdl, @& EEn], M WA, FHEE i, B A
() 55 {8 & IR 2 s HARNA AT v A W9E > 2 —

(5521 7 % U VB A 5 (CAS No. 96-33-3) &, HIMIELDO & 3 MEBHOTIKTH O . 72 U Vdide, SILHIIG, HasH, &
REICES BTV 2, SF. 727 VLBAF VDT v Mehtd 2 BRI G TR 5 - B DV s §
%o

ChPEL « 715) ABRE . IERES 50 8 BED F344 5 b (638 &2 L, MEHE & €12 0 GHIED . 10, 40 B & T 160 ppm D
WEEDT & U VB A F V%, |6 L I8 5 RO T, 104 B2 SR AREET- 7

U558 MBS PERRZEIE . BAFED IR P Rz, 1EOD 40 ppm L EORE L D 160 ppm BEC 728 B, HED 160 ppm B 7575
BB N e, F 7o JEREEPERZE & LT, bl & &1 BUPEOIEIL [ O P FRALA: . 2604 & ORI, 1 11
DILFMINTEIG IR, 0 1A 1R D26, S, B S & ORF b, M OIRO L & W [ (b, Zoft,
SR D) — 7 A ORI & GRS % 300 1o, BRI Tl MAILBIRA ORI H 5N, BT, RT Et
EAMEREC . T b RSBIE AT 5 N e, KU HEREIS | DR B,

ki v MCHT 37 27 U LA F VOB ARBIC & D . SIEORT AR L 813 b, Mty 2 —T
I B T LR AL & 6 1T E AT L RBRAVE N T &L F e, RIRBEIERZS L 2 BB 2L e & &
LTV T e D, MR 2SN BIEORT R, 77 U VI A FIVREIC & D RE LI b £ R T,

CRARBRIE A 8 DA (& J 4 & L TR L7 GLP B TH %)
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MNEEAPAEZ combretastatin A4 disodium phosphate QEBEREICLY T v kI
FERENDZOEHES

OMi ZEK 7, /MR IRV, FF B ARV, kW BT, 2k Ry, M T, A MY, AR,
AN o R~ Y

V(B ¥ 70V bAKE HRBRIEIT, P BRSO R R AR RE RS A e

(5] NS EERFESEE IS SRR & U TORADPIFS N TV SH, Rk, SR, OASEES T O R 55 0.0 etk
DIRVBED—DTH %, Sl MNEEGHFHIETH % combretastatin A4 disodium phosphate (CA4DP) %#F v hic
HERL U THAR SN2 LDEERZ/FT L, & MR 2 MNEEAHFRORZ2EHBRICB I 32 0HHET IV ELTO
HHEZER LTz,

(7731 1) SDZ» M CA4DP 120 mg/kg ZHifnl, BEHkNEE L. #51% 0.5. 24 H5W0IE 72 h IS OIEO R EAHAE 1
M X O/ N A A4~ —7—##& (LDH, LDH 1, CK, CK-MB, cTnT. cTnl, FABP3, Myl3. NT-proBNP, BNP) %17 o>
Too i) 1) & [AAEIC CAADP ZH L5 L % 501, &5 0.5, 24 BX T 72 h IREFNIC OB RMREL X O aI—HRE%E
K L7z

(K511 D #54% 0.5 h I CK. CK-MB % X U FABP3 D i&ifEiAY, 24 h iICLDH 1. CK. CK-MB D &35 X TLLARES N E DD
HIRC 351 % Z B OZZ R ME S X O BMIME N AR OB - Wik, 72 h ICLDH 1 OEifiids X CORENEIC B
% Z O LFEE S K O SOEMEMTRE, B IS N I O R - Wi bds K TCUKIEDERS BTz, i) #51% 0.5
h DAL, BRI S K GO E O RAY, 24 h IS DA RO FAY, 72 h DK, ASER 2l X OO H
BOME N5 CIC THOEBMICK FBRD 5Nz,

[(Z4] T v FADCA4DP HA#% 512 & 0 DIHEE. HRIRE X COHINEREEDK FAFEIH S N, IRED DAL DEXE
b 5. DFEHEE MRS X OH/MEROIE ISR Uz E2bTtd s RN, TNHDZEIZe S TEER
DELLIHETH D SROHFRIGE Mg 2 M NEEAHFEROLHEEMFRICERTH S L E A BN,

'
a )/ LYVE-I72IVT7)E0—IVEDEDNATOE—Y 3 VERICET 51&5
OARH K17, A 280, LA 872, &% st Y, AR $200, S AR, KEL 2807, (i 55—,

1
AR &

DIEERRC L, P R4k DIMS ERPE SR

(Bs] aV) /LU (ALA) -7 b7 ) 2a—)b (DAG) #ild, DAG & ALAICEF B BHMTH b . BHHOIEONRH % &
BEHZETA T ENREINTV S, MIENICIC A TEET % BiH 1,2-DAC MW FREH AEFEICEI D % Protein kinase C (PKC)
ML T2 e o A LA VEEE )/ —)VEE BICEET % DAGHICDOWTIERNA T O E— 3 UERICBET 284
RN EFENTERLD, OBV TRMATEE—Y 3 YEHEREO NV EEZLNTWVWS, — /T,
ALA-DAGIHIOFEN AT B E— 3 MERIC DV TIRBE SN TV,

[(EH] v b ZEFAWTALA-DAGIHORENA T O E— 3 YEAERKT %,

Ukl & J515] T PRI HED AT TIVIC B T BIEEENHIC K S 1 =2 T —2 3 VD%, ALA-DAGIhZ & T8
¥} (0, 13,750, 27,500, 55,000 ppm) %= F v hic 24 MR 5 LU, ALA-DAGIHIO EB X THILEICHT 2 HNA T T
E— g UMEHZFHE Uz, e, HE X OB I % PKCIEME%Z ALA-DAG %2 & Bk (0, 7.5, 30%) % 28 H R
BELZSw McBOWTHIEL 2,

(FER] midd AER X TGS ORALZ O BB, T v RSN AT T IVICB O TRB b Niah 5 7z, ALA-DAG
2R 5 L 728 3V T PKCIEME O BRI MR T Nah - Tz,

[#53%] ALA-DAG il DAG ARSI KN A T O E—Y 3 UMEZAE LAEWVWEEZ BN,
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BT IV =7 L poly-trans- [(2-carboxyethyl) germasesquioxane) (Ge-132) @
rasH2 T A& ULz 26 BREEAR D A 15 BR

OdJt &7, SFF BIERY, BrE w0, W 515 Y, 1k 0 ?
¥ (BR) DIMS BRI, 2 (B0 B E7 V= =7 LT

[HM] f58%° )< = L poly-trans- [(2-carboxyethyl) germasesquioxane) (Ge-132) I BFHDEME & LTHHENTE
D, ZRRIEEFERDIME EN TV S, 20, #EE 181, ML, Z2REMHREICK D ZOZ2MENHEREN TV S
MR DOV TE T EERMFENTVWEY, Z T THNAM G Z B L LT, CB6F1-Tg rasH2 (rasH2) ¥ 7 X
% FH Tz 26 JE R EIHAE S AR R 2 St L 72

UbPREE F53E] 7 ~ 8 R rasH2 < 7 AMEMESBE 20 PLIC 0. 0.3, 0.8 KT 2.5% DURNE T 26 WM., IREAKS Uiz, 58
ARGABRIC N > THEMEE NI HRRERH 2 & LITVE Uz, Brttxtite U THERES 10 PEic MNU 7% 75 mg/kg O Fl & TH
BIEIENF S U Tz, 26 BIREEEAICTHIMR U, SaE - Mz iR B2 IR LTz,

CREIR) S IR FIC HERED 2.5% BEIC BV T RBNCIRENBS S N, BUKEOH BZ &M SN, AEFHICIZE RO
PLAEDBIR T N, REHAR I ERICB R I A S NED o 7z, Ge- 132 B G RHC BV CHIA OIEE MR ZE D FEE LTz
M. ORHERE & OMICHFHAICHE B3R A2 IERD BN > Jzo MNUBHC BV TE. MERERBNICIEGHERA D RS b, EiE
U VSIER G E DR L ALEEN L < OB TERE S N,

(E5] ARSI I BT, B ED 2.5% (i : 3837 mg/kg/day. M : 5442 mg/kg/day) DI TIZ Ge-132# 50D
FEMAMEFED SENEN > T,

FigICBRINFRRE LS IEE Z SN EVEED R EHEEF R

O#t %%, Hui Guo, Yuexiang Zhang, Xiargjiang Liu, Weijuan Zhang, Xiaoxia Ji, Maowu Guo,
Yasuhiko Hirouchi

JOINN Laboratories

Background and objective Scattering nodules with approximately 0.1-1 cm diameter were observed in the liver of a rat.
We considered that these nodules are different from primary liver tumor, and conducted immunohistochemical
examination to determine the original tissue.

Materials and methods This case was a male CD rat sacrificed on scheduled necropsy at week 104. At macroscopic
examination on necropsy, scattered nodules were observed in the liver. Histological examination and
immunohistochemical examination of the liver were conducted.

Results The accumulated foci of tumor cells consisted of oval cells with light basophilic cytoplasm and round nuclei.
There was no dysplasia of nuclei, and mitosis was very rare. Although nodular proliferation of tumor cells was shown,
significant exclusion of surrounding tissues was not observed. Disseminated infiltration and proliferation of isolated
tumor cells were observed around the tumor nodules. In addition, C cell adenoma of the thyroid gland were observed.
As the result of immunohistochemical examination, this tumor was AFP-negative, CK19-negative and vimentin-negative.
Therefore, this tumor was not considered to be derived from hepatocytes or intrahepatic bile ducts. As a possibility for
metastasis of an endocrine system tumor was considered from tissue morphology of the tumor, immunohistochemical

examination using calcitonin and chromogranin was conducted. The results are reported.
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o-Acetoacetotoluidide (AAOT) DH MR E DT
OREH BX, WY S, B R, Bei B, 17/ &, B 77 >, 5 Sk
KRN R: REEBLE AR 0 P B

o-Acetoacetotoluidide (AAOT) & o-Toluidine (OTD) @7 X / Eh 7 vk Enizib&ch o, 7 VEROERIFEE & L
THOSENTWABYME TH S, OTD DIRERET DBt A5 T 5 T LAHSNTH D IARC I X > T Groupl (& Mxt
LTHRDPAMEDNS Z) IHEIN TV S, UL L, AR HERBEMICELIL T3 AAOT DFHMEDHEDS AR EI DV TOHIRE
< CAAOT DV A7 FHliMEHE L ENT WS, Lich > T, AWFZEIE AAOT DF MBI OWTEHEd 2 2 Lz HINE L
7z

MM LA 1T B3 K G FRERE 1 MR MYP3 72 Fiv T, AAOT 8K TOTD Z 0. 78. 156, 313, 625, 1000,
1250, 2000, 2500ppm OB TEZFNZNREHICHFM L, LD50 Z R Lz, E 5ic, 6 lEOMIEF344 5w b EHWT,
AAOT % 0. 1500 35 & U 3000ppm DR TR G L., &R E5HIAN 5 T2 IFRHE%O FREHRPICET % AAOT B L UZ O
MOV Z1T - T2,

HIEZ O P2 T OFS S, AAOT O LD50 (X 1T1 T 1049ppm, MYP3 T 874.1ppm T&H > 7z, OTD D LD50 & 1T1 T 157.4ppm,
MYP3 T 257ppm TH > 7z,

Z v R IR OfEHT OFER, SHIRE & L U T AAOT 2 58T OTD DA AN A 5 N7z, BIRZENC L1, AAOT
GRED PRI O K372 OTD i Tz,

DLEOREEM 5, AAOT 13 OTD & Lhifg U TRl SR 3 N T E DO E 7o 2 L L, AERREY & LT OTD AR
FELEEND T LA SEMKIL LIS 2 BNREE NS, BUE. BV ETH TH D R TR ZORRE B TH
%9 B,

Wistar Hannover 5 v IR DIBTEMREICH 1T 5 REBBFIEFE
OB HRd, ok 8T, B 2EE, /MK 52, TE s, 5% W, -8 R
(BR) LSI A7 ¢ = R BISRSZ I AT BBt 2E & > X — SR /w1 G

(55 55 30 0] H A FHE M Bl 22 & 22 i 85 2212 °C Wistar Hannover 5w & (WH) Ol T 3@ L & iR o 78 4= 53 SD %
Zv FEOEZL, MREORE & U TR IS IR MR fiRhE Il 2 C e 2l Lz, TOED, BEMTH 50
VISERDTEAE LI WIRIATEI DT & RO —DTHh 5.

(HM] f2E & s DR R D Cytokeratin (CK) FBO@E WIS H U, MRIE & EH# BIR & OBk S D g 217 - 72
UL & 7512] MR 40 61 (104 38/ (w) WH 8 57— 2 R KU B iR e UTER &RAR (104w, 26w, 4w iti)
IZDWT, CK14 Hitk (BEERY B~ —1—), CK18¥itk (B! Lz~ —71—) I U CD20 #ifk (B-cell ¥ —1—) = FH\ 0
Rnziro .

(HEER] IEH MR ClE, CK14 I38EE & w5 R, CK18 1 HIC f DMt 1Kz, CD20 (ZHEE D B-cell It < L. Wl
JEClE L EREDE Y > SERFEIK (LyR) ISR/ D BB R 7 (b FEIE (MD) M EBICHTE T 261 & /RTES 5 FINGES b iz, Kl
R I& MD Tld CK14, LyR KU Tk CK18 W31t T&H > 7z. MDIZIZ CD20 31D B-cell A 5 Nz,

Uktiam) MaRRiECi, LyR OMafR ERIERERITH - 724, LyR ISR E 117z MD O gfiR bR IS BEE R ORI/ S 2 — > 7R
LTz, MD TlEB-cell BIFE L THB O IEFEMROBEEOR M ZH LT\ iz, BRIED LyR & MD &, CKFEBLD %75 % il
ERICK>TIERE NS & D EHEME NIz, F iz, BRI LyR NICTERRE N 2 R alR L O#EHERTH D, MD &1
FixoTWie.
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AXAZAF/AFREEY /T T75VDD-1I7 AL B EOFEHER
OZH £/, M BN, IS K, oAk #t, B W1, TL% 857
SRR RBITE > 2 — S RBETR A

(5] x4 =aF /A FREERD /775203, T, W, RIEFIMEHINZ &, BIHERERE LTEfifENnS. ¥
/T 7T NG FEZICH A RN ML TO AN, TNETHARICE T 2T/ 775 Y OITEIBEOME I #E<, et
KL TE ARSI NIMAZMD THEWV. S0, STRAENWEY 5775 Y ORERSRERE LML, 8 TIrEEigs
fTo 7D THIRZWMET .

(53] Ml CD-1 = 2% 40 1E7% 5 Wl TZ NZ N4 BHC T, 0 GiHiaED), 22, 44 U 88 mg/kgkEDY /775
%, 10 mL/kgAEOHRGRET, 1H 11, #E5HE, 4BMIcbzD, REMEREY Y T2 VORI G Uz, #
52 MBI 2R T ADKGRES Bz, 55 3 ERICREITEIOEEE M2 NE Uz, 4 W ORGSR 7k, 7Y 7)1
T UREE R TRIM &L, MK« A2 R GIR B 2RISR 2 17 - Tz

Ui R O flEm) MEfED <~ X & & RBETHEHNIE AL, AERUTEHRICY /775 U REOHEIH S NiEh-o 2. ik
MR OFEH, MERED R G HHC WBC DI MEMM R b Tz, F iz, MOS8 T hERE D BB O DDA 5N,
D BRI T ERARD Th - o, BN, WEZIRRN CITIIEE TR RS OZEBIAL NG T. Th
T, MAIMORBERICKIETY /77T Y OWEIMETNTOVERWD, WBC K TIFHERE OGS /775 DR
BERNDWEEREL TS,

RERS RS A MRS B MNU DRSS LEtR
ORI KHE, G20 — Bk, BT 238, BH &5, R B, KR 52l
PRt DIMS EERFAREILT

(s HI) HIAZ IR D AMBILE TR T v M S MBORNAYMEZREG L, A1 =212 — 3~ (DMBDD) L& =17
9o TDHHEMNUDAMBBOBIER 22, RERZHETHNTAM, BHEKTCHOBFEZHNTHELNIMAL D
T = R DWW LR 217 - 72,

UbPREE #515] F344/DuCrICrlj 5 v k2 WV, T4 E T & [BED /514 T DEN 2 2B BAIIC 100 mg/kg DI & T 1 [IMEIE
NG LTz, T D%, LB 1ED S 23-0 258, BBN 7% 0.05% O THRKICEA LTRSS L, £72A4 GE1ED . B4t
GE28D U CAE GE 3B OMNU ZZNZFN 20 mg/kg DR T 4 BIIRIENIES Uiz, D1k, KR 3EMN 5 43H 0 2 E M,
DHPN 7 0.1% D it THORKICIR A LT 5 L. %72 DMH % 40 mg/kg O FI T 4 [l F#5 L 72, DMBDD AL T 1%
. 26 M (FZER30H X T) MLE TRE L. 2AFIYZEM L. S8 E 2B A IR Lz,

U558 27 HE TOELERIE, 5 1 BT 0%, 552 BET 95%. 5 3RET 90% TH > Iz —HRIKAEIE 2 1 ELIME, SREEMISOIC
A gk, masER, HIEOMEIRD A S Nz, FI@HFIECEHY ik, T, &, Mk CIEEICEE RS SN, TNEXTO
o & [ARRDOFT R Tdh - 7z,

(#550]) 27 H X COMRIE, WINEHRT— X OFPANT, FHEOIES5DEEARLNEN STz, 30HE TOME L %05
B« MHAR O ELALAL 2 UM O RS 2 0F 8 T, 2 8ldEEER (B XUd CHh) 12 & b #EE N7z MNU OB IS DWW THRE T
%o
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ICRY UV AZRAWRDPAERBRONBH CRIBEEICHSNLT S04 FEDERT —% &
D LEB R (58 2 4R)

OPhgk 58, hrmk tike, %87 f23€, /b ®, ikl msL, S8 B0L, e e, EE 2]
(— /) 5 R EERT 72T

(55R] B4 5 32 BIAEMTEZIC BT, 2015 FRMEHIROD <7 ZFH AR 1 sABRO MR O MARS RN S, 731
A RAEDSMERE CEAIEMICH 2 T &, Z U TR OFEFI TIGE 7 2 04 KA (SAA) ZRiBkA L 3257 T4 R (AA) DTk
LTWaZ ezl Ui, U A TR IR FFIRICILE 9 5 AA O, 7RV REH AIL (ApoAlD ZHilkk L L, K
NEERDRICIEE S 5 7 S 1A F (AApoAID BHISNT W3, Sal, AR ZEML, ApoAll DRt Z I L /- 7=
R EIH S 79 & fF AT L 72,

M & 7515] BAF v —)V A= U S— (B KO WA L7 ICRFHRSPF = & [Crlj:CD1 (ICR) | & i\ 7z 78 B FE AN A kAt Bk
TV B I 2 2 BB INFE A U7z (2015 FRAiiii) . 438l CARTL, 5iEED B illaZz Kititz, 2O HIHN
72 PRh U HE R EOREAZAER U T2, F 7z, wiilE SAA DR 217 5 72 1 s BRODIEFIC DWW T, [ Ui 2 ApoAll THupERm
Ufeo BT — &I 1991 ~ 2014 /A& HEIR D Crj:CD-1 & % W& Crlj:CD1 (ICR) ¥ 7 X7 W 7z 78 IR FEM A MR ER D
X REE 2 LTz,

[R5 & H 5] 2015 FEREHIMO 2 33BRICHBIT 57 I a4 MIEDOFREME I 23% (36/156 1), HE34% (53/156 )
THO, 73041 FIENRELFE LI 19964 (HE12%, ME28%) &Lk L TH @BHIE TH - 2o U 3BTk, /Mg, O
BN DG D, AFIRIC L L T2 b > 7eo ApoAILIE S it U 7 RIERI TR T H - Teo LA E DG s 3 L U f i
RN S, BUETICAAPoAILIC K 27 204 RIENZHLTWVS T EAREE N,

'

Sy MCBWFBERA—RVF/F1—TEXKUCI7 )Y 2L IVERPREOREFZHERD
a3

Odtf sV, ok e, WA TH Y, BRINET Y, M EGREY, 5% 20, K B2, hil K
VRO R > 2 —, P ENL IS LA DT, R

(M1 ZEA—AR>F/F2—7 MWCND IE7 AN b ERBRICIEPER 51 X O BRI 235569 5 05, hid
DR IE DR LSRG U T2 RS NV 0 Fe 8, ARESE T i O B MR 7% i U 7z

(A1) =5id, 1038ED F344 RIS v &I 20 IEOMEIENIC, 1 mg/kgATED MWCNT (MWNT-7 : L F M) H 500
&40 mg/kgABEDT AXZA (UICCZ VY ZA)VB; LURCHE 25 L, e Hls K CHBEFIC DWW THM L, L
FEIC DV THRRBEERY « SuRERA LA - 2SR U, iR Z Bl 2175 7z

[R5 - BRI MBECIEIRE 28 %KD, CRETI 37K KD, ZNZHICHINED SN, WIhE 608 F TIC2HIHE
C L7, AWRMICIE, MBET CRHC LR THFIRO AL ORS8N - I BEE A A R A R <, WiBED 26T, BENICTE
M B AG E2 5R D To. IS EIE, MR ERRO B ON 5, BERGERREZFINEL 2T T =70 e DR E, fHfkic
KXo THRARIERETH - Tz, MRS, Wi CRBIC, L G4 MR 2 58, WEEB X CZHEcrEHEINS
2RO ENBISRE Nz, Kz, ERZ AR RERSE O MBI Cld, Mt Cdkn2a DRI EHIEICED bz,
MFEFDOAY TV VR, M TAREERSEE I Y FOLNIWEDEETH -7z, LLEX D, MWCNT &7 AXZ M i
RFETHOIZHET, 60 ELUNICET v MCHEEZAH L, A3 S Nich O RE 2RI MWCNT g1k « 7 AN
A MHRIICHEFEDOEDTH >z, Fiz, RUIFET/RENI MWCNT E 721 7 AN KD T b i1 [l o 55 B PR
&, b FREEOZNICEHMLTVE T EWRBEI Nz,
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Sy bzAWRNANZYVTOELYZ) -7 %2—IV UNZY) 2 PGA) D90 HE
HEMRERORSSMEHEER

O 55 "2, fF 3227, 8| )bV, I, &g 2m b, fF L ay, M aErY
U 37 i L L SR B, SRR TP MRS B T 2

(BREEMI NZ) Y TREL YT a—)L7 22 —)VOSZ Y Y PCA) I T =/ — VI T N B fERIY DO—DT,
FRE LTHHAEIN TS, JECFAICEIT % 7 )V— TRHI Tl T2 203 %0 (No safety concern) | &Ml T
M, ZOEETOT 7 AIICDVTIRIFEE A ETERDI RV, F T TARIHETIET Y FZHVT, /3= 2 PGA @ 90 H Ml
1M A AR 4 S a1 AR 7 it L 72

(kAL & J514]) 6 380D F344/DuCrj %7 v MEMESEE 10 PEic, a—iliziaiE & UTRAIZ 0, 100, 300, 1000 mg/kg A
H/ HOM&ET 90 HEmfilRt 5 Ui,

(RG] —MOIREBIZ ORI, RENR SIS X B TEIERRD BN o . —J7, 1000 mg/kg A& / HBEOMERES, R
YRS AL N R 723 U CRBed Bz, REHIEDFER, 1000 mg/kg (R / HEEOME TS 6 WLIRIC, RBEOWET
&5 7K OG5 9 LRI AR EIE RIS 5 N e, BAENE K O MR A Ia OS5 R, AR EICX 55
MRS S NEH - oo MIFE(LFRADOFE, 1000 mg/kg (KE / HEEDO MR T TP, Alb, TC, Ca, IP KTy -GTP D&
MRS S, ESICFHBEOHETIE A/GH R T BUN OINE B& 5 iz, fidds HERNE DR, 1000 mg/kgfh#E / HEED
U 1 T A o B R D R AN RR D B Nz TREHAR A MR A OFE R, 1000 mg/kg A / HEEOMEMEC 351 TP T D/
HODMERFIIEAR R D RR D 5, & SICAREOIE T AH IO IS L O FBUHE D 7% £ > T iz,

(hiEm] LA E& O, ARBRICI1T %32 > PGA ORI, MEMELLIC 300 mg/kg AT/ HTH B & FIWr L7z,

AVAATZIVAFIVI—TIVDF3445 v MTHIT 590 HRERERS SR
O #i—, Cho Young-Man, 7KHI {#7, /NIl AZET

FEI VLT -

(ER] VA ATV AF VT —F )V (CAS No. 93-16-3) BEFER L L THWSNTWAIRERINM TH S, AV A AT =)
AFIVIT—T)IVOHARICE T ZHHE (20104) 1 484.1 kg, HEEHEINEIZ 1228 pg/ N/HTHO, HFRICET 2 BM
R BRI HC R D EME 7 S RN IC I NG, TD 07 T A B 2HFABZERM0 pg/ N/ HEDITHhICHEEL
TW3H, SDTw k&M 28 AR DIEAAS TIZNOELIZ 100 mg/kg KB/ ATH % T &, BX U 90 HBIDEEHERS D
NOEL &6 mg/kgfhfE/HEENTWE T &5, JECFA TRRERMICHT 2T RV TN TS, L L. 90 Hilhk
BHARTHEBENTED, AMETHE72DT—RIENHEINTVERY,, T TLEMNFHIIC B TIE X O 37z 90 H K
WG R T — 2R ETH B L EZ 5N,

(HW] F344 5w R EHOEA VA A7 Z )V AF )V T—7 )LD 90 H M Hi g kSRR Z £ L. H1E 707 7 4 )VEHS
T 5 L, RAME R WS 5,

bl & 7714) 6 IO F344 5 b MEkE (BEE 10P8) 12 8, 40 £7213 200 mg/kg B/ HD AV F A FZI)VAF IV T—F )L
(/% 99.3%) 7 91 HEEHilRE O 5 L iz,

(RS GRBRIAR 238 U CRIEC B K U—UIREEOZE I R 5 e h 5 7z, 9 H LIRS HED 200 mg/kg (A E#ECHAERY
NI RS Nz, MG FL2IMAE Tld. HED 200 mg/kg (&= / H#E T triglyceride DD 5 Nz, Iz ERICDWNT
V. HEME & £12 200 mg/kg AT / HEETHFIE DA 35 K A A L 5 N7z o SN PIHAR 2R Tld kD 200 mg/kg
RERECHFHRALK OEIA RS iz,

(K] VA ATV AF IV T—T VO FEFEWEIR SR TH 5 £ E 2 5h, ABICE T 5 RAMAEREE 40 mg/kg
RE/HTH2 MWL T,
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Characteristic pathological changes in nuclei of ADC drug-treated animals

(O Mingshu Huang, Toko Ohira, Liang He, Jingjing Mao, Jianyan Yan, Tiantian Cui, Minbo Hou,
Hua Li, Jing Ma

ST bR 2 A 22 G

[Background] The antibody-drug conjugate (ADC) is a cytotoxic drug coupled to an antibody that specifically targets a
certain tumor marker. The mechanism of ADCs has been studied in depth by many researchers. However, the
pathologic changes induced by ADCs were rarely reported.

[Aim] To evaluate the pathological changes of nuclei induced by ADCs, we analyzed the histopathological data from
monkeys and rats treated with ADCs.[Materials and Methods]The 13-week repeated dose toxicity study was carried out
in monkeys and rats. Animals were dosed with vehicle (control group) and ADCs (treated groups) via intravenous
infusion, All tissues were collected and processed for histopathological examination.

[Results] The characteristic changes of nuclei include karyomegaly and mitosis and were found in multiple organs of
ADC-treated monkeys and rats. The nuclei were enlarged with or without expansion of cytoplasm. Affected nuclei were
irregularly bordered and varied in size, and some had several nucleoli or increased mitosis. These nuclear changes
were noted in the liver, heart, spleen, duodenum and skin of monkeys and the kidney, liver, spleen and lacrimal gland
of rats.

[Conclusion] Karyomegaly and mitosis were observed in multiple organs of ADC-treated monkeys and rats.

=
EFAEESONAREHRICET 2HE —201—

OGRS JOF D, Bprn Bl Y, i &V, M B, Sk il Y, w0 D, NERE Y,
A, B B, NI AETF?, W RE?

VO [ SRR AR R, ) I S e R 2 T

2011 AFICKREIFFL B3R T2 2 (PhRMA) D SRR E NI ARKRIEZ Z L 182 OEHRFBICHBIT 5T v & 2D AR
BRI B9 % [l AT A5 5 (Toxicol. Pathol. 39, 716-744, 2011) 7ZUi#Eic, 2012 4E 6 I RSE SR RIS FE B (ICH)
IKBEWTSIHA BT Ay (EHEFON GRS 2 A4 BT A4 ) ED D DEMFIERE S (EWG) HREE S .,
BifE, SEEEFNICEET AR, 6 1 H KEHR G HERBIC B 2 7 ABERZ | i am k. SIVEEHEOIE 72 R
HIE. Sy b 2ERMPAFRMERBEERTEZDTREVD EDRHERIET 2D OHIMEHENTTHLEN TV S,
LR RERE 2 FA . 2007 FLUG, ARFBTHRGE T N7z PR RS S O AJEPEKBR DN S2 46 & M 7249 200 &4 HD OFAER
BAEZ VT, AROMAICEH LIZRIENHEZT> T2 L TATH . AFRERTIE. HEOHEBETRWEENZT Y b
JEF IR Z IS DWW T DTSR ZMET 5 TETH %,
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S5y F RRNEDREEHERT FILICEY RN BEORRERSOEBELORH
OB EZE, NE b, AT, &1 505, Z4F i, A 2fr, S8 8, M sea

WL (B EEWTSEAT

(BREHMW] F5UNL—REBHEOETIVTH ST v M IR E DRt mii g (EAN) €7 )V HIFRIEIR S K TARR ik
DFFHZ(LZ 79D, Th b ORBOH AR ANEZRNZ WV, £T T, Z v FEANETIVOMREIRDO RN, € —72
3 KO EEINC 3510 2 AR R CREMRD ORFIZ(LIC DV THET L7z,

(MR L /515] Lewis T v MR I V) VERHEMS R TF FP2 (57-81) 245 U CEANE 7 )L Z2{F# L, Day 10. 16,
22, 25 TRk i UL A BRM BRI S (HE, LFB-HE et f@ett) 35 K OFE 1AM BHE O B ARAT 2 K L 7z,
(RS 2RISR ORS IR, #hREIRDFEREWIIH (Day 10) TR MBS K OHIHEIENA 5N, ¥ — 7 H (Day 16) T
LB K OREN U, BE (Day 22, 25) TIRZEMOF N A S Nz, MFRERHED B GAEHT DR, Day 1005 A
MR ARMER 35 K O BB IR DN UL Day 22 TR L 5o oo F 7o, A REMRARMER IE OB A& . KEHRHE DO IS A
T BT LARENT, BRI KX OB OMMIERE D E SN ORS . Day 10 TEHBFEOZEN (MBNO/NNIOER. R
IRBERROOBER - T D 27z H) WML, Day 16 TS EEEOZM (k. BEEK. Bl ML, Day 22, 25 TR FHENZA
b (B L. >~ 27 VMO MIERKR) Na b ni,

(53] < vk EANETIVICEBN T, MREIROFIEIHD 5 8O RO DA SN, ©—F TR RO
HRZES BEDOEME LR D | B TIEREEDOEIES KU ENREZDFERHICASNS T LARENT,

EE
L7 FUSBRERIEAZHDRKEICEY 2 RERRFRE
OB E—", BB, Hil &

DB DR AR A PR, D BIUKE B SRR R

(H, B MREHIE] ThETOMRICE D, LT F U283 MRIE (LepRKO) A X INE ARG FicBW\WTA 2 AY »
DWARIC K 2 EIMEEZ RS T EMPISMCENTVS, AWFFLTIE, LepRKO X X' 75 DO FEFRIFPEREE - N FEE 7 VEIY)
ELTOERAMZHLMNCT ST ERAME LT, 10, 28, 37HEiED LepRKO A X AKX U CabFR A X4 (Control) DRRER
IR EAH AR A NS BRAT LTz 1 BEIC D ZE XX A 3R E Wz,

(#5531 108D LepRKO X & 4 D22 RIEMBEEIC 1& Control A X HIC b UAEAZRD bbb, 28 BXU 378
0D LepRKO X 271 DZERGIRF MAEAE (% Control A X AT HIE UH BamfzmR Uiz, $/z, 28 B KU 378l D LepRKO X &
ADMEEA > AV 2 PEIE X Control A X 1 g LA B K27~ L7z, Control X % 713 KU 10 i LepRKO X %1 D
MR 35 K UK ER R ORE B AR 2 AT RIS E A IR S e by o 72, 28 B KU 37 i D LepRKO A & A1 DK ERATIE, /Kb
ARMEDZE R b, JKIE, FREE., TOIRIE DB S iz, E/2. 28 BX U 37 WD LepRKO A & /1 T, MIEH.OEIR. HEEEHN
I SR ERIR - BN | IRKE IR ODILEED GRS 5Nz, 28 B X U 37 D LepRKO A X A OREIED 132 E i | AR
SEAATE. SVERIIE ., SLRIRIE . NIERE . NHRIRIEIZ . Control X XA bl LA RICIEHL L Tz,

(HGam] ARBHIRIC & D . LepRKO A XA & TABE RIS E T IV T v MCERS 5N 2 HERISTERIBOIE « TN L T2 IR 2 72
JERS % T &AL M &R 5 T LepRKO A X A IE YARA 2 A FRIEET LT v P XD L RINCIIET 2 2 &b,
Bl RS PEREIEUE « INBRETILEI E LTERTH 5 T ERENT,
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IVIARFVREHMEW (a B KUy -mangostin) D ApoE-KO < 7 X T H T 3 ENAREE(L FIE
X9 B MHIZR & Z DIEREF DR

OLEH M1, Wi BT, 56 Mo 2, ik SR Y, STk e
VKBRIERIAY: B2 A iRyl PR 40, ) LIRS BRII 21 > 2 — 25T A RE At

(5] a4, BRI ORERNEML, Thziie UTh - DS ORENE L., Edmzdh T HERNGRENE 5 E
N, BAREE L RAE OMENIE EARRE L 72> T B,

(753:] ApoE-KO =7 Az AV, ~ > dAF VR (MG, o -Mangostin 84% 35 &K U y -Mangostin 7% &%7H) % 0.3%
K721 0.4 %IRIE TIRANR S Utz Fe, SHRBHC IR O B2 G Z Teo GO 1 THEEICIE BB 2 ERE -
L7z,

UHs ) RERIHR AT Tl SPHEEE L Lhie U ¢ MRt & & IAEREINOIMEINER T N, —RIREEIZ D TR T
H o Teo MEELAIRAE TIE, 0.3% BXT04%MCEETHRIL AT 0 —)VEOAELZEL AR SN, 0.4%MCRTIZE 5
WKhY 7V I A4 MEOBRRIKTFEBIRE N, £z, LPLIEFHEOA AR LADN 0.4%MGC B TH SNz, KERDA 1)L
Ly FORMICHN T, BIRIE(LROMRER, 0.3% 35 X T 0.4%MG B & 1A BRE F2m Ul B A E T3,
TR Y70 OFRMARRZE O IE, MCHiRE & & ICH AR 2R Uiz BIIRAE(L D FEREICBE D 2 1 (Timp-1,
Mmp-9, Lox-1, Cxcl16, KIf-5) OBIRRELHEZE 7% & O 1L E #HAE T D Real-time PCR i@t Tld, #EMICRIIRE NG > Tz, L
MU,y — YO Tld, 0.4%MG T CD163 (M2) D¥EBiA  Real-time PCR & Sy ARG Gy oD il fift bl T A 27 8
ZaRUTz,

(ke ~ > I AT R hEYiE. ApoE-KO X7 A DERME(LDFEFEIC K U T, HHIHEHNSH 2 Z EMHAS M EHRD, ZD
ERBF O LT o7 7 —Y M2OBEMNH % T LARBENT,

2R S RERMEBARFEAES v ;b (SHRSH) Z BV BRMGIC X 3 BZE R OMEI%HR
O Bk, 1 BB, ik E—2, B B0, i EEY
VIR RICE B AR DRI A A BRI, 2 R IEDERE, * Sl —kg (k)

(HW] BREDA D TR MHEZ A 2 T &M ERNETICEER TIRE SN TVDS, — XA XAV T TR, 1tk
DIUFEZEDIFESED ) A7 2K N ER B T EDRENT WS, LA L. B OBIDNEY €TV BT B AR H DO FE4 R
AR T ELEZDES DIEAYTH > feo AWFFETIE, AHEYE T IV 2 O TRGDRKATH O TRIRIERZ N7z,
AR & 7515]) 430 35 IR AR P 5 S8 i 1L B ZAFE9E = v b (SHRSP/Izm Nihon SLM) I WRMSERRL (180 H FABOCKRIRIE .t —
TRME RN AL, JEH AT 90 %, BAMY 10% ., i NaCl 5 2.8% ) m B A G RAHB XU NaCl 2.5%., Ri&NaCHE2.8%) D
IR R GEE R R NaCl & & 0.3%) 25 X 7co AORDK, SRS B ic IS B 7 HEE I i 2 fE L7e, —H
1B A0 3 EEIIEER L, SRE 2 ROURIR L. 63 HEICETOY7Z & LB 217 > T2,

(RG] BB REIRIERRIC K O KBRS K URMRE S IR U T @BEAICB L TARICEm WIS IUEZ /R Uz, (XBER
ERMEREDORARMIEICIZAREAZRZ AP o T, ACEENGEN TV AHICEMD DS THRBRO M ERERFLEFACTH-
7zo HIC Kaplan-Meier E47HIFR Tld, BRIGHRE & LLEL U TR B RRE CHRICEFERNHA Ule, Bi@aH & RERE & TR
ICIE D 5 NGD > Too @B TEARHMMD RSN/ Mo 2 FE TR R MMENIEEES b Nah - o, BRIEEEDMK
MM, B 51 % AR E T K O b2z il mBmErc T a5 Tz,

(e AL DRERD 5 G BEREDGWVICEDDND S FTIMED EFZI, MRS U TREMRZ 69 % ke
MNH 2 EHRKES NI,
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BREMEMERT Y FHEEZEE T IVICSIT 2 S — FEOIMHIZER
Oz BT Y, BA 2, AR B2, i 7Y, 88 S0, &8 g

VR 7R TS BREE A, P BTERRRY M A > & —, VAR R e R A,
DELIRAE RS IR, O KBRRF A 22 SRR b RS TR

(RN T HMN] HRLEREEMHY) (GTE) 3555 v MIFIEE T 7))V ORI DWW T 30 [BIAZEME S THE Lz, TOE
TV AW THEBINT 2 BT ORERIAENE CH 5 2 — FEE (MA) ORFERFEIIHIZIRIC DWW THREE L 7z,

(751]) 738 SD &Mt Z v M 200mg/kg GTE Z HEEMENIRE U, #54% 24, 48], 7 HIC il K O I id 7z $REX L 72,
SR (0%MA) B 5\ Id 4.8%MA B % GTEHR G 7 Hiii /b @ik £ CHEINE ¥, AR E+HEERGE. 4.8%MA B +ERK
e, R+ CTER GFE. 4.8%MA B+ CTER G271 Tz FFEE /35 A — % (AST, ALT) . Al O R EHER 2, 77
AR F—3Z (y H2AX) - it A + L R (8-Nitroguanosine) . {KEEZIREE (HIF-1 o) ICBI9 2 & Hli~ — 71— D gL 7z JLi
Leo EHIC, HfEDH 5 0IF 4.8%MA B+AEBREREOIMN - FFIC DWTIBIGEE 72 FEi L 7z,

(FER] B+ GTER 58 Tld AST KU ALT il D W 7= 38 n &/ NE UL O RFHIRE B B R 5.1% 24, 48 Rl TS S iz
M. MAFBEUC X O Z OFEEMNETT Uiz, & 5, AR+ GTE&R 5T y H2AX, 8-Nitroguanosine, HIF-1 a B PEAFHIAR
DFEMBIR I N, 5% 48K TE— U R2R LTz, TN HDOZ{LE MAEEIC K DRSS Lz, MA SIS X D I - i
i H MA SRR O BEZE R Il b7z,

(5551 MABRECIE. BEERHCHANRTHEE NS A —2 DO FEE D & IFHIRFEOHITIAEED 5 . MA O F %0
ROER I NIz, Z ORMBITHFIIIC B B EE(E A b L 2 IS EFEZIRE DO HEIC X 2 MISEMHINE 532D E X
5Nz,

'

RIEFHERTF (DAMPs) LBIEY T FIVER LIcFA7 2 b7 I F (TAA) FHES v F2E
FREEICE T 2 ERKF DR

O@a¥Hr fikt, H#E I8, Pervin Munmun, Karim Mohammad Rabiul, &4 72, 1L+ L&
KR FFALREE BRI i 1

(#5555 HW) YRR E OHERIC X, HEFHRD S i E 1% Damage associated molecular patterns (DAMPs) &, 2%
& TdH % MHC 7 F A11* Toll-like receptors (TLRs) MEEZEEH ZH S . TNXTOMENS, mHERTAA BRI v FA
PERFRE R O fEFT 5, DAMPs & L T High mobility group box 1 (HMGB1) & TLR4 AS%JiE 0D J 1< F 2 8 72 48 5 AT ek
NRENTz. S, TAAFEFRT v P 2R EE T IVICBT 2 ZIEDERICDWT, HMGBLICHEH L, #ElZ& @i 217 -
fe.

(bl « 7515) 78R F344 k= » I TAA (50 mg/kg BW) ZH[EIEEA#E L, 6Kl HMGB1 I IgY fifk £ 72133k
I IgY Ptk (200 p g/rat) ZREMRIYS Uiz, TAAS% 1 HICHTFIEZ 56 U7z,

(RSIR] TAA R 51% 1 H CHULEIRIE I AT HII HESE & HAZER - irh BRI AN R A D e Wy, mifEICH] S 23 o
7. TAA+ HRIFUAIR G RE T, TAA+IgY G5 RHICIEX, ASTfE & ALT MK Z /R U, HOOEHIRE L T D Iba-1 Bt~ 7 1
T 7 =T BOWD, RIEEY A b2 (MCP-1, IL-6) ORBHDOELTFHA LD BN TLR4 D 7 F L5+ (MyD8S,
TRAMD) G AEINIC A REFHADAE I A LD NGNS .

(K5Em] TAAGEFERMENTRE T, HMGBL MIFMIE HICH <~ /a7 7 — PV ORBEZIEL, RIEDERICHFEL TS T
EMPEMITE STz, Lr L, ZOHEEIC TLRA DRI G TEMN T, BUEIE D ORZEROMG 2D T 5.
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It# SDT fatty 5 v MCH T 2 EHKRU SR DRERENT
O Teoh Soon Hui", &% 5i72 Y, KH 2, B KLY, 9% #7, Ml ", it KV
DRSO AR, P AIATIE TR () SRR AT, Y HAZ L7 (B #EAD

(75 5] WEIRAR & ORE RSO RERMEE L THEHINTE D RO A=A L2 X0 GELS BT 5728, b b 2 5
PRIRICEILS 2T TIVH R E N T E Tz, 20D 28NS T TV & U THFE I NI SDT fatty 7 v MM @D
SEEAIEHEGR S BHE R RIS 5 T ENHS N TS D, IS 23 HoIc i E N Tz,

[(HM] A7 T, SDT fatty 7 h@%‘ﬂ@uou\'cbuﬁ%&%r @%ﬁizmﬁﬁbto

(kAL & J515) Wl SDT fatty v MEHARZ LT (M) OEPIMERICHE W CEE B THHE SN iz, Z0%, R ZITHR
AEH, 17, 59 KT 63 BRARFICHIRR L, Bk 7z PREY - libfﬁé %(ib:ﬁb\@@*ﬁZK%{’F%L Jod AL A 22 O B O e
AR T HBNT 217 - T2,

[555) 59 KU 63 HERDBIKIC BT, RERIKTIE AV 2 F LB O N & 25466, FRANE ORIE TR EE ORI LR TR
JEMEMIZIRME, JRAEIC B 22 - BUER CEEORMIEDNBISR S N, ThEOZ(kE 17EIR TS M a2 (b zRD
o, TLBEOELE UTBZRE NIz, EhRME ERICHE T 20 Z /"3 % Armani-Ebstein JFZ 1, W3 10D
HEIC BV T E BRI NIz, Bl O TGFB, TNFa, IL-1B & U MCP1 OE{a 7B 598 TN L 72A, 63 Wi Tk %
nicHF LT LAEKEZRL T2,

[im]) e BEAHRR 22N AT A B B K OFRZS MR IS & D B S T U7z hS, 59 KU 63 B DI IEI S iz Id R b iz
Motz 59 MK L 63 A W T HIEPIEER FOFEBUK FAERD S NTe M, Thid & 0 B 72 BB RE D e 2 7~z
THEDEEZLNTz,

NZB/WF1 X7 ADLPSEREBHABRRET T IVICHT 5 SLEREEDOHMRE KLU
R RRER

Ol #3, KiZ Z8ab, ZHF WA, AW a5k, OHE 15, AR 2
) FASA A ) —F 1 > 22—

(5] NZB/W F1 XV ANV —TABRZ ARFIE L, 2HMETY 7~ b—7 X (SLE) DIFHEMEHICAMTH S, LinL,
W—T ABROFIES LR 6 MHALIBETH D . WIS L KGR ZE T %, G, LPS 25 L)V — T A %72 RENCTIE X
B3 FEMHE SN TV R D, MO OFRELFEAL-® . SLEAHREEOR RIS OV TIMENZ L,

(HM] NZB/W F1 7 AIC LPS 24 5. L, WIICERZIIET % €7 VOB 217 5 o %7z, SLEG#HEED Cyclosporine,
Betamethasone 25 U, {6FI R Z a9 %,

(MK & J77E] NZB/W FL~ o X (M, 738 ISk U, LPS ORRIEN 57281 2 [8l, 51 10 18147 - 7o, AR EIEK ORIREE)
Cyclosporine (Cyc}f). Betamethasone (BM f) & Z N Z N LPS# 5 la 58 HR %S Ule, BRIR &M &170, LPS#
BT RICHBRETT > T2 R EEES ORIRRZ MR 2170, B OZEAIC I PAS Y2 i35 X U Masson trichrome Y7
Bk D FSEARIC 1& B220 Hifk 3 K U CD3 Hifkic & 2 fufgtazz 7o 7z,

[#55-] BUN, i 7 L7 F= > JREE /RO L7 F= V& SHEEECIEMALERE & Lhig U CHERISEmM L. Cyc B, BM
BETIEATERE & LEiE U T U Tz, RTEEE, CycBE. BMBEOBIKIC BT BE(LRERIR, I OFRKE(L 7R VTR ICBIRE
A, BEEPERBRIKE 2 & 22WT U Teo XHIREE. Cyc BE. BMBEDMEIE . MEALIETE & ik U CRERICIER L TR D | Mg Tl
FRBERE N D L T 7z,

[#3] NZB/W F1 =7 AD LPS ?QEH(_JZ D SR ER RS 98 DY FIIC F8E L 72 Cyclosporine 3 & U Betamethasone @
HIZE O BUN, i 7 L7 F=> JREA/RBPZ LT F VDA U, IBESIRNRE Nz, B R RO
K& U T, Mo R BE eI A 0 L’Cb‘ta_ NS FIERDIGETELAVRE E N,
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RIBERHNIEH 2EMERFBETIVTH S SDT fatty 5 v FDBEEDERICKRITTE
OFmE 7R Y, KH B, BIE MEY, Al By, & #0%, 7% 877, ML, Lkt
VHUURA - R R, Y AU - B - SRR, Y AT TR (B BRI AT, U HAY L7 R

CE ) 8P s (CKD) MM R TR L C 35 1 | BHRAE R W L 72 B R PE B IR HEE 7L ORI . BTHIARE
EOMRETS ETRERIRTH D, HIC I BEAEME F T 2 BT 7L OERDEE > TV %, AT, M
2 BBRIRISE 7L T % SDT fatty 5 v MC BT, B AR EEDMERIC R IE T B E R LT,

U4HE) EBE, M SDT fatty 5 v ko, TIN5 0.3 % T 0.5% O atiks 11 EMEUKE S L, SEEEE LT RE®BO
SDT fatty 5 v MT/KGEKEBUKILE LTz, BiYid. SRR T 5ICHRE U, A (20 B2 54 52T HE Hn - PAS
%4 - Sirius Red (SR) %44 « ED1 44 + o SMA Haic & 2 SRR 2 s 2 92 L 72

(53] MAEBUN R U7 L7 F = M iild. 0.5% EHiKBET S BECHIMN L 7= DH TdH - 1= FEMIEES IRATIC 3510 T
SHIERET I3, BB AE. SME(L 75 B CIC IR ©  BEEIC D B M Tz, 0.3 KT 0.5% DEHKEETIE. Zh 5 OZ(LAH
FHETFINC I 2 & 4T SRERIKOD L 254 - R— 258 & OIS, RAIFS BT OB (L. SR 4 Ealsa e st od B v s
o HEICED NIz, o, 200 ORETIE. RERAKN L CIRMEIEIC 5V CED-1 M 707 7 — U7, IR
HIC 5 C o SMABPERAAY, 2 h 2Lz,

Uitan] MG iiE, e SDT fatty 5 v b OB IR BL 83 2 AW BAE R T, LizA-> T, SDT fatty 5 v k&
F VI, CKD Z 42 & U 7AL & O BRI A 7T 7L £ R D135 T L DRI E Nz,

E—7IVRDOREE ICLEEGRERIEONMERAEED ? B IBRMROBEREEICET S

W3
ORI M7V, P 2177, Bali B0, BHi drsg V), A -0, B A8AY, RE @0, #E (oY
VFIVE (), P AAME SRS IRESRPEDIZEE, ¥ RESIERE D VT« > )

[HN]) N E THEAFERIC K 2L EEEEE T VOEUNRE SN TV A D, ZOWE RBHFHXRBNTH S, AL
W& AVEHNTARRRE O RIS E U 7z AH PFHIRE R IBE 7OV OBFEE HiNIC . KEREEALESIC B 2 S R OFR 7z #iat L
Too EHIC, RETFTIVOMBRIEEICA > 7T R L ., HBEERERRK L 2,

(5] 8 Rl € — 7OV RO K IEBEETE 2 0150 U, KBRS WO MG 2, B8R T & S8 THIEE L 7o, 48K,
SBEMIBICZNZN 3HNZFIM L . WE RIBE ORE B A 2 520 U 7z (B RIERD . & 51, R RIEH O£ /NE O
FRUVBMA VTS ML (£ 27T 2 MERERD | LB U 2 RO 2 AR R Uz,

Ui SR 2B 0D KR 3 7 S ol (U NS . N7 OO Fuf B S A4S D T2 Z WS RAE & VRS C & To iR ARE, ST R & 75>
TeEE I o oo SRFRANLRRZE AR A O A5 . W0 RIERE T, BCE L RKILE OB A 5. 8 Mk Tld 4% & bk
U CHRE A KA L8 D FERED L {E M DY D - Too F Tz, b M EIEIRBIHIE ORI T H ML, MASIER, e, 2han
BRINTz, —T. AT MEERETIE. 275 Y OB T B, > TT 2 b ERED K S IHRMEMER
D 2 WIZHCE RIS K 2 BEBHIEIR I Nz, ThE0Z I 8 HEM% T 4B L I L, KO HEZFICHRI N,
[(EF] ABYET VG, b DA EREBEEIE & BT 2 AR 2 R U RSO R 5 a0 E TR 2
BIRAREL BEZA NIz, THIC. AV T 52 FOMRIC X D | B HES OISR S 2 (LM T E 2 WREMEAVRIE S Nz,
LDz &b, KBYIE T IV IENRHIEFRDROFMEE T VI E LTERTH 3 & EZ Bz,
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'
T7UIVF—MRBRETIVIEEIIZ2IA ATV LE 72— N LIERERIGHFEDRER
B RS

O/l ¥, M Byby, F @, il I3, hik kg, By ka2, Ok om, &l s, B8 8ol
Ry foci, JH =251

(=) BB R WS

(HREHMN] TR a7 U RBRICEEZ RIET L EHMSHMONTED, BEHOILX ha s VARIEIC X 5 0k
BELDHRINICHE L T 5> TW0B, LA L, TR MaZ Y Lt 7 & — & RER GO B 72 BEIC DWW Tl Lzt
NETICHY, ZTTERLE, 7UVF—MRERET VIV AZHNT, TA AT Y LT 2= KE7 LIV —M5RE
ICBE5-9 2 HTRETEIC DWW CHRE Uiz, RFER T, 7 LIVF — SR FL E N~ T AH AT ORI 2R A RS Rz
HUDICHRE T %o

(##¥} & J71%] Toluene-2,4-diisocyanate (TDD) DRAFIC K D FE NI MEMEBALB/c XU A7 LIVF—MERRGHRETIVIC
BRI A a7 VEWE (X M+ 7, MXC) BERUONERZA M a7 U EME (B-TA S Y4 —)b, E2) Z3H
f# 5 U, TDIZ2 BTkl U7z, TDIAGEE % 24 BER O B NMERKS 2 MER, BN ZHIL, WEHEANRE S KO0 1
kA RERT o T,

(RR] 7 LVF—MRERET IV T AOHS TR, WREZ SR CTDHC K W AR E N RIERISHH SN, FFHICE
e UTHFMERNZBES E NI, TORIESISIEAIREE L LI L TMXC B XU E2IRGRT®m, BEINMCEH
B REIRIC I < RIEMII DR B 5N Tz MXC B KT E2 KGR T, HNMERKISE KTV A b A+ v iEdm b dlidit e
g U THBEICEML TH D, MEENRIEORE & —BL TV, BETE, SRR ARG R D THET 5 T
ETH 5B,

|
HREEKEDS Y FIYV—AMEELTDF 3 FILNAA )Y —RTAITI M FY b

O £A, KZ Hr, 74—7 b CIVAT—, HUNH i, #E fI%E, # 508, W o8, BE I,
s I, ey B, A mA, RIS

RS RZEWTZERE B R Eh P SR iR

(1Z CHIC] ERAE . RREY) S S LY ORI TR G EOEMEIRD 5 B FEDEISINICRH S 5 C & AV EER
EDICDNT ., KRNI TIE « /17 - 32k 7 82175 Te DDAl 25§ 5 C L 2 HINE L, 20024605 F 2 3 FI)b3A
FVV =27 b (NBRP) ZRUA LTz, T v b (NBRP-Rat) I2 DWW Ti&, NBRP HJE L [AFFICHIME & N, BlA» B 154E
ZRTHE - BEBICMARK - REKEDT Y P Y- 2 —ICKE LT,

(% 4 WINBRP-Rat] 2017 4% (35 4 ) X 0, 5B A2 MMCERFERY . BRAF BRC (HURSHE « W13 77w TIR17) & KB
(ﬁf?%%yh@ﬁﬁ ) DR & R0 | Bl BRI TOHREDIRE 572, 2017 8 ANEL T, 850D T v MR
MDFLEINTEY., TD5 B 730 BZMAMREATRE L 75> TV 5, RIERFIZ. FRNOERER, BRFEEI 2 —2 2 b,
AVV I IRHR. FLCLR—RZ—BLFEATY NVED NS VAV 22w Iy s, ST T /w2425y b
REZIFIC DS, BFRMOFENERIE T — 2 — X=X TAE N, BIEE IR EMNICE > e R EIRATFT 52 &
MAJRETH %,

S O] R4 Tl CRISPR/ Cas9 & ED T/ LRz HW iz #in 7 ZE T v b OIERINA[EEL 2D NS4 4 )
V—=ZAELTDTy bOfifEIF—EEEES>TETVS, 5%b. -V —DE5D=—XEWH ANTHEAEDOEH T v b
FRROILE, RHEEMOFTHE, T MEFE T AR OMERE I D | SRR HEEDTA THA LT ANDT Y M)
V—ADE 5B EENZ IR LTz,
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F344 5w MlTHIF B 2-Furanmethanethiol ® 13 BARIREROREIC L 35 45T H
O 52", HH Y, SaE My, HB 5D, KB &R, NI AETY, ) EE?, Mkt s

V[T R S S R R T R ERS, P B PR B R ISR AT R BB e v 2 —,
VPR TR SR

[HM] 2-furanmethanethiol (2FM) & FRHEERIIO 5 B OF A — )VHICIEE SN2 EFERO—DTH O, BfMHOEBKME -
DEBDIREFE L THEHE N D, HRFICBW TR X 2 F8A RIS ER L, fHERICERET S G h T
%o 2FM DL RMFMNCE T 2 MR ZIEET 2720, T b2 HU e 13 38 d 8 s il B 2 S U 7z

[51%] 6 HEDOMEF344 R Ty N (BHE 100D 12, 2FM Z 0, 6.25, 10 B XU 40 mg/kg 1A / HO & T 13 J [ #%
G U, — MM H I DWW TGRS L 7z,

(RG] #25m, SETCHld b o 7zo 13 HIC S T O GEHIC 35O CHRBR A BHORLIR, S N CIRIED FR S N hY, &K
JEIRIE B U 28 H DI I3 S N o 7z F /o, MEME 40 mg/kg A / HOR GRS BV T, 5 MY 5 Gk
BN R S N, MREAIRRAE TR BRI A S Nah o W, EE L ARE TR 40 mg/kg KE / AR5 RHICEBL
T ILHED EHEA GRS BN Tz, 40 mg/kg iR / HIZ5-BECldHEE DIk aR THoT ERORA M RS N, RE I IHIHNIC
SZLEEZ S NI, Tl IR AR A DRSS, MEHED 40 mg/kg (KT / H G X Olf 10 mg/kg tkE / ARG REIC
BT, R R OEIE - A S X CRIEMIRIENGRD b N, MO Z I, FoMETEALI NPT VIHRE L
INZH, REEIEIZR EM OB EE > TV a7, HIEEEETRETEEN -7,

(E] Dbk b ARBRO MBI R I HET 6.25 mg/kg K/ H, T 10 mg/kghE/HEEZEZ BNz,

IDERRFE DR H D 1o 8 D i HE R L F RIRES
Ot A—, #E (2, 0l 58
RS YRR AL V) — 5 LI RS

Artificial eosinophilic myocardium (MC) is often encountered in the heart and might result in misinterpretation. We
examined whether immunohistochemistry (IHC) could be used to distinguish between artifact (AF) or necrosis (NS)
by using 2 categories of antibody. Myoglobin (Myo) , cardiac troponin T (CTnT) , and fatty acid binding protein3
(FABP3) were used to detect leakage due to NS; and complement components 3 and 9 (C3 and C9) were used to detect
deposition in necrotic tissue. Formalin-fixed paraffin-embedded heart tissues from vehicle or cardiotoxic agent treated
animals (rat: isoproterenol, dog: minoxidil, monkey: metaproterenol) were used for IHC. Positive reactions of Myo,
cTnT, and FABP3 present in the normal MC were not observed in the necrotic MC of all species tested. Additionally,
positive reactions of Myo and ¢TnT in monkeys, and FABP3 in rats and monkeys, were also not observed in the AF-
related MC.No positive reactions of C3 and/or C9 (monkey only) were noted in the normal MC of all species tested or
in the AF-related MC in rats and monkeys. In dogs, a positive reaction of C3 was noted in both the AF-related and
necrotic MC. In rats, a positive reaction of C3 was noted only in a partial area of the necrotic tissue. Positive reactions
of C3 and C9 were specifically detected in the necrotic MC in monkeys. In conclusion, IHC for Myo and ¢TnT in rats,
Myo, c¢TnT, and FABP3 in dogs, and C3 and C9 in monkeys might be useful markers to differentiate cardiomyocyte NS.
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EREEMTY 7 b Image) Z AL cifa/ )23 E DEER T -PGE2IR 5V A DB REHE
MRl ERSd SN L -

ORZE 175, R, 2R, 563 BT, @il 51T, A A
FHIFSE (B)

({557 B BT OGN EAMOESITHE E UL EERREMA UL T H - 7R BEFT R O BIEHE & iffE h Tty
%o — )i\ FOE OB N BT RS 2 8 RIVEHIE X E & A S EN TV, RIFFE TR, PCGE2 Z KGR G LT R
DIRE RERIBEH ISR 5 NN B O 2RI E U, B AFNT Y 7 b Image] 1< & 2 &I/ N B O & BV ARAT
2 WE LTz,

(###} & /514] BALB/cAnNCriCrlj 1~ 7 Xk U, PGE2 72 0.018 mg/ MO AR T2 HIC 1 )&, G 10 5 L, 2 H.
IZH 2 $7# U7z (Control, PGE2 BEE 10 6D, ZUC B #fkz v, LUF D 4 THE Z MG LTz,

(1) HE Bt R 5w BRI 22 . G PEMIRTAI)

(2) 260 A T BB A G TR

(3) PAS & Cytokeratin % G (o D BYL KK O B/ fEHT (E & AYREAT)

(4) LAMP-2 & Cytokeratin 0 " F f & Gt il O w G b (2 & ARTAif)

(3). (4) DEHFRATIC OV T, RIS D E KRB Z 100 #IfaLL b U, Image] & W TRkimifE. MATmAE. N/
CLt, MRIETIC b % 70 JERL (PASBAIE) KT Z A VY — Ly (LAMP-2 [ 1) O#IE 728 U T t Mgz EitE L 7z,

[F55] PGE2 #% 5B BV TLL FOZEEN RS b iz,

(1) KR DR

(2) KERIERHIIIC B0 % kL, 24 Y — Lok

(3). (4) LJEhfEa O mAL, MBI 5 50BN K T T 1YY —LOHIGOH R B N/CHOBARERKT
(o & ftim] EENREMOAS IR, PGE2 2 KRS LTz < RO E £ RIS 50 T MIEIE R, 7k U5 1 Y
YV — LOWINESRE Nz, & 5 Image] Z AW AFTMIEIC K D T OMBZERIICHEMNIT 2 T N TE T, DLED
Bt TR N T T AV Y — L e o Tl N E O BIEHIE & LT Ao BN RE N

BEBEREMHARICBITISALS M2 RUCALS MY VUBY Ty D
72\ MER

O Cho Young-Man, /KH &7, A #li—, SH K1, NIASET
] 7% S it s T S B

(HW]) INE 2 2 X BNK fn 72 S6 3 2 RBAMOMEHIC K D EEZNET LIVF—ZFHIET 2 BRIV LZHRE SN
Too MATOEAL A TERIRFEL Y L)L F — SRR B EPERABRIE 2 BT UL 2 28 7 BK O i 72 & Sk 2 7a (b2 E e
K BRBBEIENEIC DN T, EEMER s B K OFFNC B T 2 T 2D T W%, AFFZE TR, I T hF2 2 (CD KU AL S
FFYYBY T2y b (CTB) DREBTICK 2 7 Y 2\ MEMZ, RETIVE IO THN L,

[75714] %25 1 Tld. BALB/c~ U A (83D O EZME L. /Sy FT AX—FEHWTIAEIC2 pg A R7IVT 22 (0OVA)
NG00, 1. 10 p g CTZMZ 722 < 0 ARG U7z (3 HRBEGEAL (/8 X 438) . Z Ot o OVA Rk
ffi. OVAJENENRGIC K BT F 7 4 T F ¥ —RISERIC DWW TG LTz, Fie, BE. N TV 2 SHIC DWW s EL AL RE
IRAT 24T - 720 KBR2 Tld, OVAK T 0.7 p g CTB ORI A AWV THEE 1 & AMDFEBREIT- 1o

(555 OVA DJEFENS TEIE L 72 OVA + CTEFM U OVA + CTB B CIIIRIER D IgG1 K U IgE Fifkffi L5, Btk ok
TR, 757 ¢ o3 —Ek, e 2% 2 Vi ERBNEBRBHC EREGRIC A SNz, FUAMHIC BV TIZOVA +
CT Bfld OVA HUMBHIC LEN T ARG S Z LD Uz BEAFNLELED ) > SENC BT MIAEESE 2 7R 3 R OO, A1
SFHARE & LEfe U C 42 OVA LB RE TN L 72,

[(£4¢] OVA+ BRI ORI IR TS, OVAZIEENK G T 5 ARETIVICBW T, CTIERMALH AT ¥ a Y MEENRD 5N
fehd, 6 CHIRED CTBIC K 2L AT ¥ a3y RARIGRD b NEh >, CTRHZHETH O, WO PMWHNEHETH S
TeM5, 5%, CTBOREHEMCEMBEICHET 2MGNREEEZ 5Nz,
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|

NV FI—7Y F—=X(BMD) E%ZEA LIt 2B DS EFHEIc S WL CEY G S EREMR%Z
IVRRAVPELTGERT B EHICEHREZENIRIANER

O k", HEhS bk ®
VW R ERRAR, VPR EAY

(% 5%] BMD ik, a1k 872 R 2 5k & 13 572 0 I RCRZ 2k e UTREIE L ARICEREZ RN T E 25 K0
L)V F RIS % 95% (SRS O FH & MR Z B0 TR WIERE (BMDL) &9 %k Tdb %, BMD % Id a1t
BRACRD 5N, BInsE RS E OSSN TE 2,

(H & F5E] AFE TR T — X D EY)IC BMDIEIC K % 7 Kt & N2 72D 7 — 2R & Uil #50 % 5
PR B DERT N E FUSDOW TR I 2 T LA 5E LI,

(R EEH] EFEOBMDIEEARB E LT, BRMEBEEENT 7V )VT7 I FOFE T~ 7 AN— X —lgffi35 2 EFSA D
3-MCPD D&M T Z v b BRANE EIE K 2 JECFA DSEIHHI IR O R i CHEE LR KRS 5 Naw & UTIFIRIERZ 2 h
ZNLY FHRA b EUTBMDL 2 Uz, &9 # Ml B2 5 I s AR A AT AN BB E 77V T H % BMD i TRl &
NTVB L ZRHITNETH D, BHERIET — IS BTz DIFZDRE T2 Tl IHZEDFEAIBAL CNEHULED U8
M) e FE ARV (AT BESE 2 HUIRERSE) 5 DAL SO RO AN AR E &5 5, & MRS 2 5%
JFPIIADOERLEENS, YA VFHENZ G HMRICEDITDNE DD, W FHICE DD DT VHIPERL GH]
TH 5o FFHBIC DTz D BIERTELT — 2 72 B FHEL R AT AT RE A # M P28 O 2l ) H UL Y) 72 T > R AR A > b ORI
HIBLEXENS,

Giiaw] T DK S ICHMRBEAHIC K 2 B IR O B D RN BE 7 — X A\ DY) 7% 5 B0 B 72 AL TS B P28 2 L
THHINDO B 5 FIH D FF 7 BMDIED A7 5§ #H MG 2AIC B 2 SR OEMEZ G5 LD EER B,

'

VHHARDOREES X UEBMERIE (BCOPE) &REMEBFNREDOHAICKS
BRICXT9 % 55 RIA LI EHIE DRES

OPHg iR, &I IER, =ik 505, /Wil 155
MASHACEW R R Z R PEIEAS BRRRREL - PR A =

e A R O 2 R S K OB R MR (BCOP 120 13 7 ¥ 7 F W 2 IR AR (Draize 1) OREE L LT
FHFEE N, 2009 FFI #2351 /1B FERERS (OECD) DAL MBS 27 A b A A R T+ 2 (TGA3T) ICERIRE N, 2013
AIENTVS. L L, BCOPIATIZ UN GHS /28D 2A 3 % W\ 2BICHH Y 92 SRR E O HIE D HR RN T & AV
£ 75 TEbH, UN GHS Category 2 Z¥IE T % T £ DHIKS in vitro IBFREMERBEZHEIINTORY. HLEZZ O
BRI DWW TR &2 F4a, BCOP i & W FIALRR # MR E I & 2 FIARE M O HE & &b % J7 i oI E 0 5
HERA ., MBBXUHE 85DHWEYE % VT OECD TGA37ICHt > TakBi & H i U, % BEAL #RAE 41X OECD
Guidance document No.160 IZHE> TAT hF 2V ¥ T4 Y VP EREIAR R VERL U fo. SRR Z RS T lx, AR LR 0
72 A BB L, SR 2RO 5 <, HEDARIVEICE > TWaWEEIcE, RIPORENED 2t L
To. MERB X UER  ABREOREN L UN GHS Category K U in vitro HIBLIE A a7 (IVIS) DBIRIEIC DWW TR L
TeASH. T D JEIC X - TUN GHS No Category + Category 2B & Category 1 + 2A 2 735 UT=BR D IEREIE X 81%, AFEMER
1 19%, AREME=RIE 18% TdH D, UN GHS Category 2B 5 X U No Category DYIE DD FMNHEETH 5 & EZ bz,
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Z v MIEEH T B Paclitaxel 12 512 & 5 BEGEDREEBFHNEL
OrRy BUE, BR &, & 550, M AL M R, MK (8, SRR ME, B il
NI T3 (B A 2R

(5t & HIN] N AKITH % Paclitaxel (PTX) &, HIRIC 35U TIREFE R p -0 FL AR R 5 & W o To KR it i o 2 /g
TEDHEENTVS. B L LTI, PTXZHREG LT v MCBU % IR ORI 2 2RI B9 2 M5 13 7%
TNTVB A, HEMMRORFHEIRE A2 L2 RN RN U 72t 3R, 22T, RICHE SN TS T b PTXFHRA
Rt €702 VT, BAHMR ORI ANWE IS DV TR L.

UMk & /53] 6 Bl DM SD 5 v MCPTX %0, 2.5 U5 mg/kg DR THEER L, 2, 3, 8, 9 HIZH 1 [T D5 [R5
%, SRR, SRR N O IR ET O R B AR A 2 I U e, £, FEMRENCOWT, BREa(Z ) 2 —
IN ST ) N ORE e (GFAP, S-100 M U Cleaved caspase-3) &5 /ii L, Z OFREIFHAE2ZE (L7 B Mat L 7z,
(REER] W ERAHAR AU ORSIR, PTX R GRETIZ, SRR R O AR AR O s ETHIIRIC B3 T, kM G B R VER
otz £z, 7V =N NLIREICBW T LB CHEBEDHEE S NI, Gk, KEMRRTIRFLZITRD5NE
Mo i, ESHREETIC 1) % GFAP, S-100 M U Cleaved caspase-3 D FEH N U5 Al T & DB S iz kil b ik
more.

] 5 v BADOPTXHRGICE D, HEAMEOMREMINC BV ORI GERRI RS SNz, 5%, & 5ICBMIEREY
AT, eSS~ — 1 — DIEROEZITY, AZLOHRHANZERICOVWTERT L TETHS.

|

T-2 toxin DY 7 ARZEHREZ IC K B BERIRE R U/NKICH T S metallothionein FIRIENN
EFHIRMBEDREE

O BEX W, Ok (8712, 8900 JEi 2, 35 s, s e Y
DSOS TR BRIEHGER, 2B - Bt - A BRI

(HRKECHMN] HLid, »UEHT-2 toxin (T2) O Y AFEGENMGEZEIC K O E% 21 HHE GEELR) o Rk kel (DG)
Ttype 1 fi#FERHINE N O type 2 ATSKAIE 2 K20 & U 7o T Ay o 42 f % & malondialdehyde (MDA) OMfin7z s L7z,
ARBFZE TR, T2 <7 AFEMREZIC X % D6 M C/MMIZ B TEEIE R b L ABRZE N G #4536 EH D % % metallothionein
(MT) OFBIC OV THREKE LT,

(kL& J715]) WERRICR < AR 6 HED B3 lit2 21 HEHE TT2 720, 1, 3, 9 ppm OFE TR G Uiz, MERLEE L K
O TWHPIRKIC DWW T DG K T/NMKIC B 2 MT-I/11, 7'V 7 fila < — 77 — K G i & LR B~ — H1 —1c DT
CEHGERO L E0 TRISH AN LTz & 51T, DG T MT SEB K + O 51 R BT 72 520 L 72,

URG 5] st Tid, BEFRLIF D 9 ppm BEC DG K UVINK T MT-I/IT {8 A A E IS B U, /MR Tl GFAP Ml s A i
BN U 72, WS HIR I o GFAP K O IBA 1 Ml £ ER0 S iz o 7z MT-I/IL & O “HAERE T, DGICHBL
T GFAP KU SOX2 & O HFEBIAN RS 5 Nz A’ TBR2, DCX & U NeuN & OHFEHUIFRD 5 Nixh o fzo /M TIE IS GFAP
IR R Tz, DC TOME TR TCRM2, 111 a N GIllIr] IZBWTHERREBBEMZZRD .,

(B4 T2 O~ 7 AFGEWIFEFEIC K O MT OFFEN DG &/ MK THERR E Nz, DG Tid type 1 M ERHINAA MT Z 7881 L, #ik
PR FC T 2 (AR AR E N S T IEBIRRAT & ST 2R TO MDA IO IR K O MT I SIEE A 7+ T—
2—NRUBIEA P LACEDFEEEINEEZONT, — /7 /METRT2IREIC I 2L GEHBEEEIRNEDD,
GFAP R MT I R E NIz & B /IMKIC BN T E MT 24t L 7 ARERRED S TENE 2 b N iz,
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P-57 | |

Z v FREEHORKEREEETICKL 2 BERIAEOMERERE ENBRCMEHBICKSH
RRARE(ER DIREY

O4% JR#T 2, i BEK ', BHik 812, /W0 SERET Y, bR B, B Y, B
VB TR MRESAEL, 2 IEK - B - EAIRE, ¥ SRRTT - 2T - 7 A kR

(5% O HM] $iHIRARSE T H % propylthiouracil (PTU) O v b F&EHHREEEIC X 0 WEHY O a5 B IR 0] 0O el LR B s
ACBTEHALNTED, CCHTEZEHBIEA N L ZADESHNRBINTV S, AWFZEE. PTU L HIBBILME TH S
alpha-glycosyl isoquercitrin (AGIQ) & 2 WM& a - U K (ALA) = 5 v MCFERHCHEGEE U, i8R RS Icd 5 Hilg
LI E D MRAREEEFHIC DWW TGS L Tz,

bl & 7535]) JEUESD < i, UHiE6 HE D S5tk 21 HH (BEFLEF) % TPTU. PTU+AGIQ K2 U PTU+ALA Z % 5 L 7z,
PTU. AGIQ K U ALA DF 551 N U G RIZ Z 2Nk (12 ppm) . EET (0.5%) M TIREH (0.2%) & Uiz, LMo FiE)
PIRGIC DUNTHE S B IR 0] O RT3 K O BRI PO N E = 2 — 1 > OSSRk L 2 AR AT 217 5 72,

[#558) PTU RS RETI, MEULIE RHIERE & Fiig U C. GFAP, TBR2., DCX Kz UF NeuN [ Jeikr il 1 52 3 oD J8c i Mz O PVALB K5 it
GABAMENME= 2 — 1 > DN A 5Nz, PTU+AGIQ BE T PRIMITRZE Of#HTIC I T, PTURE & Ll U T GFAP [k
FRL O WA K O SOX2 R, TBR2 R U NeuN Rl D EN A 5, Th b D2 kid W e #EHANICH
BTHoTe LML MEZ 2 — B YO Tl WINDONTES 2 — 0 VIS B ZEAH S NED > 7o PTUFALARETIE,
R RFE D WTNOMATICDOWVWTE, PTURF L LLIE U THIFIE O Z(LA A S Niah 5 e —NMIEZ 2 — 1 2 Ofight T
&, PTU B & bhifie U C PVALB B PERIBR A B i L 7z,

[(EF5] AGIQ fFHIC & O A= o — v 2 3 R RGE O BN, ALA fF I & D i £ DI B 5 — DT TE
Za—urOEMMNA SN, AGIQ K T ALA I FE W IRIRBEREAR T ISR IR 9™ 2 i 15 s 2R B S0 09 % CREEME F 20K
T EARBENT,

P-58 %
S T R DRI
Ok B, RA 5E, fil 7.2, Bl B
TR S 1 DHSEBHTEAED

(#6651 v F IR ORI T N 200, EYGEZERNI ThH S ROFEEICHT 2 WHRIEW N TH S, Sl A
Y FOLEBIRAAEE OB RZE 5 12D, i HARA R Y 3 F OIRER K CHREFIC DUV TR HN SRR 2R 217 -
7zo

bkl E 5] 21 IEOGE AR @EY Y FKbLJW 2, %1, 3.5, 7.9, 11, 14, 18, 21, 24, 28, 35, MU 42HIc 1
~ 2 DOLHIE X, PR L T ARER - ARIE AL RRAT A 2 ik 2 I U e,

(H55R] BiP0d 10 ~ 12 Hi THIIR U7z, IREE T, ME L L I~ A R— LIEREDEE Uz, ARBETE. BlRE & 81
AIEEAEOME. AR OZIE ., MBI ORI A 5., 4% 28 H TR 2N BRI U Tz /KRR E &
& BITKERRRHERS RIS K 0 RAEUE AT, HIAEZ LIE S {317 L TV i AR m s LU S X, T2 ER 14 H
HBNF 18 HFE TITIHA UTz, MG, iR L & BT SR EHIBL ORI & MEDES HRIE IR R0 4%
35 H CHERHAZAIC REA L T2,

(5@ ) ARG T o AP GfE Y O FOIRROE GRS 2 ¢ & ghaiisEtBze s aitdicov ¥
D eI BHAR AL IC B BRI & x5 L EA B N5,
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Deep Convolutional Neural Network UMz b kD AR D BEISD 58
OBA MR ", Ml sk 2, A ga Y
Uk R A R BRSEER SRERRSTRE, ¥ R AR SR EEESTRL, ) IR R R BRI SRR R

VAEDBBHEDHERIT KO WA Z R A L RE LD SIS T 2 BN CE Tz, U L, MR M4 Tl
H ORI E M0, AWEZETld Deep Convolutional Neural Network (DCNN) 7 FWVC ., Sl s2 Ei{h 5 filihs AU
7z BB Wi 5 FIEDBAF %217 5 72, Papanicolaou %t U7z MR BiiAZ 5 & UL DY A, o EEZ D3 Ao, /NI AR
ADEHR 2 BEMETT > # )V 1 A T T UTzo Il 9% DCNN I, 3D Convolution J& & Pooling J&. 2 J§D 7 )L #&
BRENMSRD . AJIEICIE 256 X 256 HEDEGZ 52, HWIEO3DD1=y 5, ENZENOMBIL OIS E 21572,
I G DI N T, WG O AL « KEREFIC X O KRB 220 51 D & ¥ T M %217 - 72, DCNN O QLEEIC 13 GPU
(GeForce GTX TITAN X) % v Caffe Z FI[ i L 30,000 [B D228 7217 5 foo R AEMERRIEIC THHEARES) Z 3T L 7245 0. AR
DIEfRRIGIRD ADY 85.5%. i F- LRI 55.2%. /INHIHIHEAS 82.4% TdH > Tz sk IEMRRN 71.9% & LR BAFim i H &
75D . DCNN WMHIER QWG BB TH 5 T EWRE E NI, 5%, fa T LR A ORI LD 72, DCNN DR ik
WLZ1T 5 BENH B & EZ BNz,

SIRBIEDH =& 1 HIUICH 5 N DIRIRE

OfnFe ‘@‘r‘ﬁﬁij”, e A, R R, M ER Y, B T, S BV, IR R,
fnie vz

Vg (K, 2 (KR ASRAISERE T

(e HM] #HMEEEBRICBW T, R G HHICE T 2 BHEEORMAIC LIX LSBT 5, 2O, & FEMmEH I Bl
BRI X B ZRINAED RS B, HEERYIEIC K 2 EENEALE ORFIDKREERIGEND 5, KL h=7 A PFIIcH
% 2 B E OHIRAAEHEER 2T, Z OFERIC DWW TR 44 [8] ARSI E S EMERIC Tl Uiz, SRIE, Zoibiic i
WTRSD 5N OEIRZE DRFBIC DOV TS T %,

(MR & 5] =7 A 9L (e, 3-4 %) Z2 RHIREE (n=2) KU HIBRFGEERE (n=3) 12500 . HIFRAREEHAIC IE A HIRRED 25 % & 234
MG U 7z DG AT OREHED Y] O U 5772 WD TEEARVERZ TV R EEIR 2R EE 217 > 7o 7o, WA DO HIBURIL
RREEMERT Bz, IEFIRIGEED A = 7 W)L 5 672 hi Z DB 0 M U 21710, SRR AR 2 9406 U 72,
(FE ] RIBRAGEIREIC I\ €L b IR B AR E FHE HA R 2 2 S HERA I O Zha D 20 TRl b Nic, A T, Al IREIARJE FH O A5
JERRIC BT, D 2 VI ERONKRIRY 707 7 — YV OEREE Bk E LT ASFERE & 26 THE I Nz, fIRKGEE
BED LMK D Z DDA, S HEERIBIN U 72 JERIRRAAEE D A1 = 27 A YOIV DL D WS N O ERNAT 3500 T & N RE P28 13 81
REINEh o7z,

(Fham] HIBRAGBERED 71 = 7 A BIVIC B 5 N WEFIEMER A OREEFAE I R T H 5 5, HIBRFGEIIC X 2 bR Eh IR & Pa e %
DZEHC B U Al IKBIRE BICUF 3 5 2L Th 2 L HER E Nz, 1> T MR O CRBR O DR A DB E N
A, BEREADSARERICHES ZRINZLTHAAHEMEIC DWW T EETRETH B L EZ BN, 5. BInRkaz
FIEL., GbETHRETZ2TETH S,
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'

T AKBXETIVLD A-kinase anchor protein (AKAP) 13 #IRfZ#r & U Rho-associated
coiled-coil containing protein kinase (ROCK) FEE DR, E:

O%l| *E/?f'”, A, Rl SREY R Y, R Y, B R Y, N SERE T, b TR,
B

VRMIHBLSE, 2 B TRHR R, Y SR - 2T - T A

(# 5 - HW] AKAPI3 3HEREN S 7 FIVREREIC D 2 BHEHETH O, ML T =7 X —Th % ROCK &, HILER;
PEDAGEHIHAIC restitution & FHEN 2 HIREAZ ED RV LR OBEEICH G5 LAMSN TS, LA L., AKAP13 &
ROCK OWLE TOMRENCET 2 MaHERENTH %, ZT T, TFA T UHiEF b U DL (DSS) FHABRETILOK
WA RGBT 3515 B AKAP 13 OFEBI K U ROCK BHFFIT & % DSS #AFE KA\ D B2 it U 7z

(751£] BALB/c ¥ 7 AIC, 4% DSS7% 4. 6. 8 HIE CREHEAED) X3 2% DSS 7z 16 HH (HEEMELRAED JUkib9 25 it
12, ROCK DV V(b EH] fasudil hydrochloride hydrate (FH, 10 mg/kg, twice per day) 7% KEK &5 L7z,

(K551 AKAP13 OFEBUE . RIERABR TIE DSSIC X o TRAFE & N2 MM T /efT U ORI Lz OfifeELIc BV TN L
oo HRMEIARAER Tld. FER/RIBES 2 78 5 restituted HfUlc AKAP13 BB L 7z 2UMEIEERIC 50 CL FHIR SIS K 0 i
Hiserum amyloid A JRE K O RBUGE IO MR Z R Ule, o, dR MR T, FHRGIC X o> Trestitution D4
HIMFED BNz,

(#F%] FHIRGIC K > TDSSHAHAMRIGHE L 7z, TS DREMN B, WHLEICIH T % AKAP13 DFEREL LT AKAP13/
ROCK > 7' F )L % ft U 7z restitution DN E 2 5N iz, F 7z, AKAP13/ROCK & 7' )UIE DSSiAFERMRIC BV THFEIC
X9 2 WIS BICHE I U RERSUETE M O KRG B oD 18 35 MEAERFIC B 597 B ATRETPEAVRE E Nz

|
SIS v b /Crl:CD (SD) IeB 1 B BROBEAGENER T — &
OFF b 4970, Sl VESC ", B 1L 7, W0 400, /MR ATV, BRRE BFIED, FHE R, (0 ",

2
A WP

DR A F U —F, P LF S A E R BRI

(HA] NRHBESREICE, S8z o izmE i X 2 BRI N LE0H 5. s~ DRy D%
ZHEYNFHE T 2121, SHERCE T 2 ERHEZ AT 208035 5. BIHEEMRBNCES L, EE & 50nicd, &
MEBRIC B O TEHEERMIEDO D TH 5. HARNEEDAERITBNT, BIEOARERMIAD RBGEFEC DN THRE LD, AW
ZETIFBIIC DOV T X OISR L, FHIRTALNS EHMAMGORNEMEZZ L DT

(/i3] Crl.CD (SD) T v &, 4, 7, 14, 21, 28, 35 T 42 HEGOMERES 2 ~ 6 PEDEF 8 L DHWT, Bz HikIic ek
V) VEER, NSRRIV TA Y URMAREAR R L, B AT T

(FSR] 4 HE» 5 8 L BRI KIS N T W e, 4~ 7 HE T, REIZWHRE FOFEREOE, ’E R ES M O BERR
KSR S, PEE FOEICIE T 0 Y DFETH 2 KBTI 5 N iz, BERGRZ RS 2 L0 RS R GRS X
MR R L, BRGNP ZHEED STz, BIEIETICHESEN SIRD, MR TN ORANII S TRV, SMIlTiE
PRANE OB MK L, MEICELHMAESHBES S EICRO 5Nz, 4 HE TRBABEMICBOTAY LDOIL—T1FiF L
ARERDENEoTeH, THRTREBA DN, 14 ~ 21 Hilg TRIBEEINF DR Z 2 L, RIS N TESENEE
FICH BN, BZUGHLHPA DN, BEOMERRIZRLZICHD L, 21 BB CIREMCHAONBEHEIC A>T, 28 HIT
EBEACRRIE BRFA L, BEELEAVHTAMAL, A N O N ICHRBRIC 700 B, BIREEmIEREIGE VSR E E-. Do XS
I, WiEEE o izatiiliRic L > THERAE R T — 208 5Nz, SRIEMHRIC OV TEMRZEDZ TETH 5.
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|
$hEHERZ v k /Crl:CD (SD) BV B2 REDFREERFNERT — 4
O FE Y, Bl PV, BIF Hah Y, JR LY, iR, B Y, R B, (el

2
S Y

DR A F VY —F, P LTS R Bk R B 2T

(H] A 33 MALRICBOTHH T v b O, REKKL GREREDIEFHHMKIC OWTIRE Le. L L, ShEsio
IEFHBBRICOVWTONHRIBRTEDE LS, BRLMHEDRETH 2. LFRIID S ORI KT %3 7 HReZ Rz LT
WBD, NRDORFIIARATH D, RALBCEWEICH T 5 RKIGNRE 2 LEZBNS. ZT TSR, $#H T v b DORE
ZDOWVWT, FHIEMTHL NS IEHHMGORMZ L L O

(J5i£] Crl:CD (SD) Z v &, 4, 7, 14, 21, 28, 35 XU 42 Him DM 4 Itz v, BEKREICOWT, Hikicitnklb<
VEER, N RFY Y TA Y URESARZFRL, ik ABISRITo .

GRER] BB 7T HIRE T, BRERE L L TIROWREDH SN, JRE, A, SEEHilafE O RAETH > 7. 14 Hiln T
BT OREDEHIEL<ED, 21 HIRTE A L ZIFFRROEXREDED SNl AEBICOVTIE 14 HlE THE KL D E
<, 21 HlmLARE 3 AR & (2 IEH CRACZE Uz, B4R T T HRTIREENICZROBANFEL, EAFENERMIT
FRCEDNTHED, RALGZEBLDINICBIREN. 14 HMRETIE, ZROEBRDEEREICIEN LTV 250815
ENTz. e, 14HBX CHEAICEHEELURRATRU TS - 2B, 21 BT/ L, 28 Hilm LA T&# B MK <
TR AS N, KGR ¢ 4 H TR ARRGEERDS S <D IMCBIRE N, 7THER TR ZOROMMPZRDH 5N T
DHG T, KIEROMALIEEROMILE O 0L KN DRI T, BANIC 2 ~ 4 AREOBZIZR L Tz, 14 HilnTIE,
JEHERRA AN T U, BICBHEZ L 3 ~ 10 AR E DR ZIENT 2 DB SN, 21 AR TRIZIERA LG Lok

'
F344Fgptdelta> v FOBAREFTEANY S L

OMF S2F Y, KB 8 Y, GofF HEZ Y, @ M0, S B, BESE ™, NI ASET Y, Mkt Bk
V[ V7 R S A SR SRR, T RS A A RS S FLE AR, Vv R R B R

(H5] LR—2 =Ml TEAFY O gpt deltaT v MEH Lin vivo ZEFERRERY —)L & U TR Nz, TE, REWY)
RO R R, — R N ORI A Z RN EE T 2 R G EBE D IRIB E N TV 50, KB ORBRE Y & L TD
BRT—2CHET2MEFIZEA LR, T TAE T, BN T — 2 IEZHNE U TREMSEIC K % ARFEARE
ARY b T LR E g Ui,

(751:] 63Ol F344 Fgpt delta Ty b RUZDOERRMTH 2 F344 % Ty B T5 IR FELA T T2EMEABTL, £
BRI DWW ORFRIRHT 2 9hE U 7z

URESRY BRI rh OB RIS (G TR TR b Nah o foo itk gpt delta 5 v b OKEIZFRERBAMA 10HAN 5K T
WrE CHERNC L L THERMMZ R Uz, g AT b T LT T, itk gpr delta = v b OFEIE 8 HITLE DR A R0
WAL CHERSEZ /R U (AR Sy - 16/75 61 gpt delta T v + 30/75 6D, —77. Ml & & 1 R B HEEE B
OFERIGEETHMTAZRD S NED 5 Tz, ZOM, HEYEF344FR7T v b TUHFET 2 IO KR D > SERYE FIfns ., K
FOMMAaNE, WM F344 %5 v b CHFHET 5 NEARTIELRE, FLIROMMERENSRICA DN, TN 5 ORERITHIR
THRIM T 70 < . Z DM g K GRilESE IR DFARICE FEEFRD b Niah > e,

[(E4¢] Withgpt deltaT v MlcH SN EMEEOREROEER ESIEX. [T v bR OB @ RO TS M gpr
delta = v ~EIE OB EHIIE N OCBIEDEE RO FERICE AR L ORIZALNEN 21T S MRV NIV &
SAEUMAEERTH S LHEm Ui, 5%, JEEIEMRA OREMTFERZINZ T, F344 FRgpt delta = v b O HIRFEAIRE
DARY BT LZWGET %,
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IS/Kyo 5 v D 308k & TOIWEETERR ICH T 5 REBBFAIFE
—HRERUCEFRZET & OREE—

O¥ f5, b 5, Pha a6, 8K 55, &k 3, 2n E
(B RVV Y —F-& > 2 — JHEE

(%51 1S/Kyo Z v b (ISR) (3 k%2 £ & 3 2 BHEGRMIEE M COEHRRIBE ARICET 2 NN TS, L hET
$% < OWFLIFIZININIC & 0 ATEHEEDIOR T %, ISRICHWVTE 205 5 30 BRI DT THFIRR K U35 KR AN B I Jid
L. 20§D ISR Tl [AEER D Wistar Hannover &5 v k (RecHan™ WIST) & Fhii U CUENRR K U KRR DREH D 51
%, F T C. ISROMIKIC & 2 ULIEHRK N & RE & ORHZ B2 5 721, SN TIEZ A 7 % OV TEREZ R 2,
(b & 7515] ISROEA A 7 2 HERI L, 10, 20 & U 308 E TOMAIAZ N U 7zo gL LT WISTIC DWW T & Ak
IR L 720 20, 30 3B #H D ISR K U WIST DS DU T HE Az Efl Mgk Lz,

CREERY MEJE 1544 AV ISR 13 10 JAEA T 1/36 5, 203E# T 13/29 15, 30EET 12/15 KIS 5N, —/5. WIST 3 1038
BT 1/6 PEICDHFRD 541, 20 KU 30 BRI IZFRD 5N o Tz, SR BRI, ISR TS & D BE RO B &5
BnL ., BABDNEEITIRD LT Wiz, FEEO WIST & Lbfig UCRIERR OB A I E ., AU R R Uiz, MR
NOBATZR L. WIS HREHIIE O & 5 W I ar ki 2 2 s PRSI A 30 Jdi TN 2 R & b Nz,

(& &) EEAI R T WIST & DLt & 0 | ISR TR OELN., SIRDOFE R R S CI PR A e & b #5id % ¢
EAUREN, TNEPTRR L CHKRROM FICB#HT % T EAVRME Nz, BifE, oM B oMBhTtHH, choo
HREFOMET %,

X7 R /[Crl:CD1 (ICR) DFERICHRT 2 REEZRBDERT — 2 REK
ORI, AR Bz, BE T, MEE, T fd, &) E
FUEEAL 2 T3 () AR B2

(HH] <7 ADORE T, SEEEAREHEEZIE UTHET 20, WEHFZL L TLROLNB 20, W&z XAld 54
WD %, XU ADREBEBAOERT— XICHET 2 MR DRV D, AFETIEY Y RICBIT 3B EERKOERT—
22 LTz,

(MR E 7515] Crl:CD1 (ICR) ¥ A, 5. 6, 8, 10 M T 19 Bl DMEF 15 LD AR HIC DN T, EWIEICHE WA TR, K
ZINBISRRAT o oo TERESEINTRS TR RIS 72 T ~ VI, VII ~ VI, IX ~ XIT D 3 A5 — ISR U, KIS 10{HD
FENER AR BIR Uiz, SR TR TH D A7 — IR ENTEah o 1zh, T2 X LIS 30 A OMSHME ZBI%E U,
Ui R R O ESR] B ERAD RS S NYELE. 58T 11/15, 6B T 5/15, 8B TIX5/15, 108K Tl
1/14 ANEIC X D 1HIBRYY . 19EETIX3/15TH D . s & & BT Uleo BEAETRIRD BT U 7o i k-1 B
FROREL CP£SD) (&, 5 TIZ7.2+£5.2, 6 EIHTIZ 6.0+ 4.6, SHEETIZ7.4 4.4, 10@#MTIZ6. 19EETIZ17.3
+ 8.1 Tdh > 7z, JRHARL ZAVIC BEETRIA D 2 I HREE RRIERE PR 2 B U 7z, BAEETRADERD 5 NI EME o X
T—lE, 6 LU SHEE TR IX ~ XIHHTH D, 10HELIE T IX ~ XIHO R TH o Tz, BHMEBAKISENE O
WD 2 D3 LR NICEED SN, FEHIENO BB BT 2 E50&. 5~ 6 Wl Tl 90% L EWEIENCRS 5. 8
HELL ETIE 50 ~ 65% B EREMITH -7 DD, i EENTERD N, HRiRAL L L TR 5N 5 BHEEE A 81
METIEEMEICRHTA L IX~XITICZRBDOENBE T ENHEN 7T o Tz, iz, B EBAO M EIC BT %l
ZICDWVWTIE, IV MU HTIROEBRE L OBEARB I N DS EIEARHTH > 7z,
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RAVAZIZEY TIEHETBT4T 1 v cilRDFEZICEHT 2HEBFIIRER
O ®A, RIT LW, e BT, SR S5
LB FE LR i DR T g2 > 22—

(BRI A0y 7136 n HGBFOKRENN 10kg L RBH I =7 2 OHTE/INVUTH BRI HEED L, —BFE R
B RO R R BRI TR SN T W5, HED S A 710 2 =¥y & OV R AR K 7T % B A iR O FEZ R & 0
4.5 H AWREE MG L TEEMN, 547 ¢ v BHITIOFHIC DOV TR ARG TN TV AL,

(HM] <A 7a3I2Ey FIcB3 %747 ¢ v e MO FEZEANIMNED SIS MNST %,

kL& 78] OHi~ 12 s HIDO < A 70 2 =€y &5 28 HORE RIS DWW THFIEICHWST 7 ¢ VEly [ 2R L
Too PITHEICDA . FETRGELE UTPAS, 2 £ — )V Z 5 L, kb2 Tld A7 11 RCHEES TN 5%
MR L Tz, £z, HEEEOFHI & myEh T A b AT a VIRERES S8 THM L.

(F5H] 54 7« CHIHEE O HE CIXENIC X BTREEMEVIRIE L A ERD S NAEN o e 1.5 4 LA TR HIE & b
WCAEE ULFREPERIIO T 2 4 9 2 KEL7a /I & i R o i Ak 171 9 /N B liln o 2 RSO Mla A B 5 h, s
ERE THINIE A P450sce & Aromatase ICFRMEZ R Uz, 4.5 # H i LARE TR O MNP 1 K/ INE & T bt R 1tk by 1S HY R
L. [EYERE P450scelCififE 2 2 Uiz, Y RT XA F 6 h HilmO—E 12 7 ARDOT X TOA THEZE NIz, FENE
WS HDZT AT ¢y bHIOmEREHEIE 1.5 &3 5 HE TR 20% Th > 7eh, 4.5 # AELIE TIEHI 35% THERE L 7z, il
HHT AN AT VX 1.5 7 HED 5 4.5 5 A THEE RN R 5 Nz,

(ffw] A7 uIZEw DI 47 ¢ v M - P REOFEIRVIK D 4.5 » Hilin THEMINMCET 2 L HE5iE 1
Too THUIMTIEAE DD ORI Z 529 28R Th > Tz,

|
Ty FUTVIZTRICETBRESEFTMDIcDDEFHRT A VIVAT—I 5358

O EH, WE A, BE 1, e s, 55 0, £48 =

LS I AF ¢ LY A () BHIZEL > 2 — Fisie

FLERE YOG ERA MR X, WY A 7 V2B R LI EN VSN TS, Jorgensen 51, 7w F U7 3=
7 % (Gottingen Minipigs™, LU N GMP) OREHIE O TR A 7 )V AT — V%)L - U Ml & R Tl o B fR S5 2 H 221
DHELTWVWS (1998). LA L, TOHERETY PRAXTHOLNTWARHEALEL R NS S, £ T, WAIEAXDA
T =V N HEBEICCMP DR TIERY A 7LD LT REFVILE Y Y (DOX) THEFE LItk SO L2 72 f1M US4
Rt U7z,

(77151 9-10 » Al GMP I DOX 0.5 mg/kg 245 1, 8 HICHRIRINIE G- L, 2B 15, 43, 64 HICHIM U7z (B 208). FEIET
7 VWIS TEE L, EEICHE> THE B3 XU PAS ROEEAZFR L EIMR L 7z,

[(H55] CMPIE A X L HERIC —DORMEICHEBD AT —IDWDRIEL, MTIERY A 7IVDAT—T 8 A4 X LIFIZFFRIC
VII A7 —VIC T E . DOXTREE 15 H TR, FIERAT—YORBBMEORD « ENRD SNz, 43 H T,
elongate ¥§ T HINIZERD 5T, FEHME & ASREMINE, round # RIS RS 5N, IV M UEMIE L2 @Bd 5N, H
64 AT, ZEAEDREMENIL N VBME CTH o720, FIFEFICHELZBMESEMCE SN, SNSRI
HRZ(ED 5, DOX IF RICH AN ZHEHT 5 2 LaRE Nz,

(ER] AFERTHO I VIT AT — V03I X B3I & > T, GMP T4, DOX DM DO RHEZL 2T S T &
MTET., MEOEYRK THEHEEZIKT 2 LTE, 1 XTIy FORT—INHICE DV X7 — V0 EUEE R EN
HBHEEZBND.

99




The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology RAHZ—

LEMRE K BEERDBREIL LI E-TIVRICEVT ZREFEMERXD 14
OREOLY, gk A, BIEY, 1N 2R
VT AT S ARSI ZRVETIIE, P B AR 22T

(HM] T 7% e EEEARIC BT, 2Flo e —2)LRIC 30, 100, 300 mg/kgDixG Tl ek Lt 3,
1T 30 mg/kg R 5HE S HRTEIPH LA Lo 73 EH D 5 I3 E T2 ah o FMRIERD D 5N, &5
151 T1& 300 mg/kg R ERHC BV T EFDIEIRIEA D NAEN o7 T e S, MRHEIRDFIA & 75 2 EEER R O F 172 i sl
9% HIYTHD MRIMREL K U B Rh i DS BERL IR A AR A 72 B SRR AL 72 92 U 72

(MR R O F51] T & 2 PRI B Tk e 2 U7 o € — 7V R (35 7 A IS DWW TR, IRREIIMRE, (i
W ML AR N A, BN MRIME 2520 U 7z, MALR%, HIM7Z21T0, Mo MRIRRE S AL N O 2 SRR Ic DV
T, BBV BRI AR 2 F i U 7z 72, DWW Tidfilba-1 fifhZz vzl iz i U 7z,

(R5R] MRIBRAEEDRKGIR, T1 KU T2 i@ il 50 TR & L U, KRB T RTEEE I @5 580 B 5 Mz, B Rk
FRRAEORER, MRIUBE SR ANLIC —F U TR OILRNGRSD b Nz, iz, RI, /MK, F&IC Iba-1 B BRIz H 5
2 RIEORERR A K O AH O PHEEMIRTEA RS 5N, WHFREIEBIIFER & 2W LTc, £ Ofhdes - kIR & OB EED
NBZEIRD ENIED > Te, Tie, (RH, IRBFARRRE, MK « Mk 2RE N TR TS MR RE > T,
(ki) FU a7z ol Piws RIS 0 THESEIRIEEO SN -7 2 e D, TNHDIREIC K > TIL ARG}
DAFFREIERD AL U7 ATRETEAVR E Tz,

Sprague-Dawley 5 v F DIREICEHARE LIZRED 14
ORIG B, REE FEad, DR B, —H Z0
b1 (R

(e H] JERIEGR, RO & IE BRPERO NRAE S 2 M & MRS . JF FRZ MR (35 . B I NS BT 5\
LT 2T EDNHBNTVS, T TR, TEPIMTOBHIREENTOZDATHSH, FE. MIFENICH IR EPED
FEAEZ2 RS 7T Z OFFPHHR AR RIS DOV T 9 %,

CER & 7715:]) AIEFNE, T2 ) 78 & UTHE S Nz 210 8O MENE Crl:CD (SD) T v b T, SELHFER S Nz, SRk
RFICER® SN Tz MEN O ESEIC DWW T, HE #f4, Movat Pentachrome 441, PAS Gt K U 55 fa ooy f Rk 2 i e € 72 S L
7zo

(RG] HIER T, BRI HERE T & 97, O, IR ENICRSETROER (BRI E ) DEIE L Cole, MRCARIRE T, JERIE.
Rz aPl L T e Rtk id A B NS — /7. Bl & Ok R E Nz, B, BRIy U sMla e . #nb %
FEELRICE D S X S ISETT 2D BOMED SR S N TV, ST, Fic KB OE B 3irmtoMiag s 4
9 % CytokeratinAE1/AE3 [ PERINE & . 785 UM E % £D /R 0 Vimentin B YEMEA S 5D . midiEZ KA LTV 3
MRS NG o, TS OB, o -SMA, S-100. M I < — 51— Td % mesothelin & U podoplanin I B2
&R UTeo MIMURIREE . Movat RED T IV Y 7 > 7 )V— KU PASREGIETH > 7o, & BT, FEHTAICIZIRE L UE DK
MRDH LN,

(B AEBING . L R I, Wligia. W0 P S O B BRI BE D LT N, L RERCSY & JE PR DYRAE U IE EE2 PRy
FHE R CEANOMEBRRD SN2 &5 SEAEE BRI LTz,
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|
£ Crl:CD (D) 5 v OB B B BARER OB MR ERBBEO—F

ORR ik, HE Y)—, e I, BRA 8, W 6487, hgk ik, faoR fasg, LR &y, S &
B e

HEHY AR BEE (BK) BAFEWTSERT

(5] v FO/NBIBT 2 ARFEE DR OFRA T MmD THE L, BB 2MEFIEEA LRV, 40, 8D
HEPESD T v+ OZERGIC BT 2 HIRFERENE D Bt OIEfl 2 it 3 5.

UEGI] AGld 1 4 A MRER R G E R O Fi H = B OfEE Crl:CD (SD) T v F T, #5546 12 HE D SIRERAHER
HHMN, #1516 HHEICLZEIEE Nz (RSN 8 ) . MR, &, T i8R G2 OHLE, 2O ER, KGOS REaNA
YIRS 5Nz, 22O BRI OREHIC IS KN O RHHIR TR 2 FAFE O A EER (EREK 405 10 mm) AR
SNz, 7k, mHERNZ D MOMEEISIHIEEDZILNED 5 NEN -T2 &5, WA EHARRIEMEDOZ L & HT L
7z.

(FER K UE5E] Biid 3 & U RN TR B HIIa VS GG 275 U TS L, 2N 5 OREHIRIE TN IC PAS Bt
Rtk DRk 2159 2 MRa R CUr R 2 69 5 /3% — Mlllah 2 BRSO 5 h, LI/ nET 5= v ABRaERGTTED
R AR E R ST, ZmORKRESE S 2 29 5 IO RERE R U TR 5N, TomEidaeik
D50% KRG TH oI, —7, MBEAHRIEETINICHZ L, KIE TSI DG B E T2 T 5 R, 5 74 5 FLK
B A T2 TV U DR E IR S DI TH I TE B DGR SN, J& IS RRME L > REPE IR 72 fF > Tz, il & EH
FHEK O B SIS IR EHRHEIHIE R D S NG o Te. DAL ORI &, A2 & (L BE IR IR L 32 U T, Gl
Z v F DZEGIC BT B o (ERE RS E S D R <, MO TENTIER & HE A S.

EEEREREZE LIc1 IR SN ERE
O/NEy FEREv, ke SR, Wl &, PR fERER, FaA EfE
7 AT T AR (FR) e MEurIeT

(H] EGERERSERANNGED KL TADALKRETH 2D, LMD THRTHY, FKICHETIHMEELEZL
W G, A RSB 2 EEREICERNT 2 L E2 5N2 5EEHEERZRBR LD THET %,

MR U 751E] 4B ER G RO ER SRt S Nz 12 A O — 27V R 16T, &5 O%E
IR, KE, HER, AR A K O IR AL AR B G- B LIS O 23 75 o Teo SIS E R I3 KR L Tl
FEIBNANA D IAT, S ORISR TH - 7z GRS L 72 F /M L 10% hPEEE RV Y ViR CREER /ST
74 U AER L, HEYE K O & HEifk (o SMA, neurofilament, CD34, Ki-67) I& & % (&5 7 it L s BRAH A% 22 AR
HxITo Tz,

[R5 ] et R I DS IR RIS IS B DY ER D © Nz BERREMI T, BB U 72 K/ & TR IS, VS0 oR, AR e sk Ry O R
DR —ICIRAE T 2 SRR DS L8 72 157 72 9 IR IR IS Ih © CHAE L T iz, AR — 38 CHEEMEAISIRIE L, 5
ICAEEHEARICIG > THGE L T e, MG R ORISR B W TR O Z(LIZEED S NEh - o,

Uhsam) A FRAR R AR K 0, SIS 5 U 7o AR OB ARAE &Il U7z, & b TIPS s, SEieh i, iEd
D ARG, R O Ifn S AR I O FHAR 2 RIS & D neuromuscular and vascular hamartoma (NMVH) & Wi 5,
NMVH Z IR THRAEL, GRICBII2MEIIFFICHETH 5. NEFIEERHICIBV T b neuromuscular and vascular
hamartoma IC HX¥4 9" 2 @3RN FEA L, ZHC K 0 ERFEEEBENEC - 7o THRAER L5 2 5Nz,
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5278 OEFMBIRA RS B H I RO 1
OFLH 5%, ZRHR 5ME 11 2B0r, 36K 25—, /MR sh=2, RRIL 556

VIwT T =Y A TV RIS

(H] BEMEmMERIE, RETRY, B, BMALETREINTWS. L3, S =7 2 CHIENEIIRR Z £ 5 2 ik E R
EREBLUEOTHRET 5.

MR O7715]) AIEFNIFEEI E LCHE L TWD, 1N X D EEEN DL, ZRIEL 11 r Aokt 5w
VRIZTETHB. WIEIHES THE KU PTAH J (A Z /E5 U, S5 ARE 217 - 2.

RS SR M O E 28] HIMTIE, BRI O B M PTHOR IR B 7k I, i CHEIBER R STz, £z, /NE R G RIGHEO R
eI, BRI R CHEFIHIE O ) > SE O R, ORI, DR GO sTIR i, AT A K O 2% F M 1T 5
¥, BB, 5 ok Tz EDBISE Nz, R AR T, BRIC P EEEE K O SERIRERA, RS T
FHARICKHE, KK T > 2B O, B O/NRK CHIEIARD 7 « 7'V /A REZER G AR AEIZ E Nz, PTAH Rt
Tld, HHROEMINLEICZHOBMERIMRMNA S Nz, FERORZE, DI, P, B, IR, U >oSE, g, Bk
O/INEIR M CHIBIARIC 236 U Tz, IS, DDl M OHFIRORIZE, ERERIR DM/ NIARTE L O IR PEESE, RIS OHIER Y S
HoNTe. A E RGEGYE, A L ABEICKDIIET 5T BN TV H, AEFNIC 51T % B 75 BRI i
PSR HOBIRD 7 « 7)) /A REBEK CilRIERIC & 2 itk b L g iz,

'
BITHEMI<T (703 ZE Y JIcH T % ERE THERFR RS SR REUE DL

O IR Y, Bl (36 0, 2080 2605 0, K 4052, Ml 8262, &)1 21t ?, AR 2, B4 i,
YiN EAY

VWL R R AR B AR S BIR B - R B,
2RI ST H AR 2 R TSR,
VIR R BEE AR AR R B

(% 5 & #Ei (CSF: Cerebrospinal fluid) OWFZEIE . FHE, FEHIEZIE CH & LT, ZRICH Tz > TIThb N T E Tz, B3
BRIC BT RIZE L ZEgT I & BN A T — 7 VRIS K % CSF R E SN TV 20, REPEDFH ORI &
BEDMEN D B, AT TIEE N EFBRICBITETHEI =T X (XA 78Iy J) ZHWT., RIS B FIEA
T—7 )V RIEMICRITE U JEREIE T CRERFIIC CSE ZH8RIY % JiikZ2 N LTz,

(5151 2 it 2 B3 ((REERY 19kg) Z2 W7z SRR « BT, MR & LT 216G A7 S F)VEFCREUMERIBR & O | #EEZAYIC
CHEPEFECT Ta—F Uizo HA RUAY—ZFZHOT, RUVZFLVFa—T%ZAL, i@l KIChiE T 5 K51
EE LTeo 17 —7 VEER, MRREE R CRERFIIC CSFZERI L. 1 BUd. A7 —7 VRIS % [ R (il skt goz
A0 2T Uy Wl 133, X5 b =20 HAZE) CE LA & LDH, CK. Na, K. glucose, total protein, glutamine,
alanine) Z ik L7z,

(RS REE O CSFIFBMMETH O . FRICHES MIBADN B A bNTc, THRICERE GE o7 DD, ARiMEKIZFRFEL T
WM G600 / p D 21 HIERTARMBKIZIZIEW R Uce AT P VIZKMTHHB XD B EEE v b L FERDO HNZH)
R UTeh, B RICHAZENE A SN - Tz,

(FEHIARCSFERINT A /I =y VET IV, BRKEE N TRERFY CSFERINA ATRE T do 0 | BRI 7R & DRI 2 I7E> {2
WE DO HWEFHHEANDISHNEZ 5%,
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RccHan @ WIST 5 v MZHSNFcFE DT FEIAZERA LD 2 F)
OFM dBfEY, iKE =, #4 8r, Bl 52
FRALY: (B B2 S i

(i55=] AR K2 FHOEMAEEEBOF Y THRE TN TWAS M, RecHan @ WIST Z v MZBT % Hidfilld A7z
Vo ZlalF 4 1 RecHan ! WIST v + OIRLETIYNC BT, BRFEEEDFE OB A% 2 BliRER LIz, 20
FRPLZE RIS DWW TS %,

GEG] 261 & &7 —EESD S Aff LzHay @D RecHan : WISTZw R TH D | fiRERFOE I 9 B XU 148 TH -
oo WTNOTIE —HARRBICE T IR D 5 NG o To, HIRICB W T, G0l E OINE RN EEHOR 2 3 %
YA FDEEDNRD S5 NTze YA XD RAOTEMIFIER AT EMENHEEE NS FRESEYIC X O PR SEE & L
T\ %586, LA, IE B X UBERKIGEREZMEICTEE L. ELERD NG - T, iZIMREICB N T, Y X
METEWNIR EEEROHE T FRICKDNRD ENTHO NI . FEIRIEH S NG o To, R E ORI, FRIK
FEEPZ o -SMA B D1 i 0 fE S Ak 3 K CIiE TR S LTI D | Cytokeratin AE1/AE3BAED L IEA SN, 71
WNIERGE IZRED B Nixh o T,

[(F5] ARRZ G FEBBICBWTHATENEFICERE NS, TESEH & OZGRMNERHE N, 2R NI LT
A MRICHESR LT ATREMEDE 2 S N ABIERIE O TR, 2 2 — 7 —BOREREIC K2 M AEIHEROTERA R &
LT B g, e b CEBOIYIETME I N TV %, Ty M T ACTRR UUA RICE W T, BIEDIE R AL 7% A M
FEERDIERAEZNE U S T EMNHISN TV A M, RecHan @ WISTIC 1) 2 #5H1IE 7% < . & A OY%EFIIE RecHan @ WIST Z v
F CTH LN FEDOEBIT A EDOH TORETH 2.

UM SD v MIERSH SNICILRERIC DL T DRIER B FE R
w AR, Hp e, TR SRS, M N, (LA 238, g B, AR SCEE, R s
KM, T 2Rt WA

(58] o v MR % ARFRAEMEILRESE, —ICERMTES v MR BN D, DB LHRMES v b ToRE
LEMESINTVS. LM LGNS, KL OHFEHRFETIEARBENED v MBI 2R EOREFIZTEAL RV, SE|, itk
DEEARHIREECAL S N7z 7B OHEMESD 5 M BRFEEME ORISR b NI 28, FEBEHHE N A BRI OV
THET 5.

bl & 771:) 7 IR OMEYE Crl:CD (SD) T R &M L, /M & N7z BRI S R OFLER % 10% M PR R L= V) 2 IAHIC
TREER, BIEICHE S TRT T ¢ ey 2R Uz, RIS BRI RERE T & b - 724%, HE JEEEA [T, FLIRMLHR
FICH 8.5 X 6.0 mm DJEMA RS SN, TOMEFICDWVT, RGN O mEE kb AR 6z 925 U, SRk st
I L Tz,

CRS SR R OO RS o3 AR ME RS O RIS X & N T2 2 P O BN K > TIER T Tz, I & B a FLIRALR &
OBFUI A TH 0, HR & & 2 5N 5N & IFIEGE O FURIR A S O BEFREE N B & Nz, BN O B T
W, BRI R oAb, 5 R BB X 2 AR RO BUIR OB GED SNz, F iz, BEhREsic v, s
FLEIR U RIS B8 2 FEIS S 7880 SN, T OREE CIXIESIE I ORI E R L, BROABLZEGED SN,
(£52] 73l &S FHilh DD Z v M 2 AMRES OREIZIEFICH TH 5. 4 IR B0 SR L2 O
JuTnz, AREEG ORBGRAHMZN B 2 E 2 TRET 5.
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EWAE Wistar 5 v b TR S NI MRS %4 S KR MEAIED 1 5)
O#iAR K8, @Ak B, P A, FH s, BA 27, fd =&
MRt 7 Lo st - fitie > 2 —

(H] T MW TImERBOFEG DL Gy bTRIKMTH S, THICT v FOERICHE L mERED
MR, FEL 14 @R OHENE Wistar 7 v MICHiNO#RFE 72 £ 5 K M E NED D 5 N7z DTHET %,

GE]] MAEME= 2V > 78 e LTHE I N TV 14 B MM Wistar 7 v b OISR FICERNRS 5N, BFHEE)
DX TR GRS DO MM A SN T Tz, LHRIES BTz, S U7z, RIRATR & UTHEEFICE 10 mm KOREIR )
FNBLN, BEO—HIIEFIRTH o 7z o, MiORIEITHES ~ 15 mm KOBEREIEREIEIE L TRO 5Nz, K&
UHBEED S DA FF ) Ve T4 Y VR OIEA R LI & T A, P E . BEAMIRE A 3 % 558 AR AR M
ERZBNTZ A NDMEREZERRZIE R U R DY S 58 U A PR 2R ISE QYR HE D FR BRI 7L L T iz, sk b 2R elc ¢,
W59 % 48R MIFE 1 von Willebrand factor B UF CD34ICIFMETH D | Ki-67 IS W BRIERE R Uz,

(B8] MR AR T O S AR (L 2 I S N R SR OIS Ch > T T e SIME RIE L B UTc, £, MO K&
ISR NEFEE W Lz, & b TEEGMERNEOREIHRTH O, Mz 2002 FERARTH S, 1IE
HREAL 21975 Ki-67 2 U programmed death - ligand 1 (PD-L1) OFENTHRE THTE—1—L 52 LOREDDH S 2
O, & b & EBC MR 2R LA DOV T & BERGIHRTH %,

|
ZESDS v b ORI BATRE LI M LRI

OW % %‘?%}12), TEE WY, BB BRZED, RV, bk RAE?D, U &Y, RIEE BEY, Mg TR,
J\E B ?

VT AV LR R&D HEFEAHS PESEAL « NIV R TSR, 2 AT K52 A (A IR B 7 Al e

(HF] T W (F v ) Ick 2 BRFAEMDIRINIEIRIFREICH TH 5. FHic, DN OIRZ S EMIRI AR C
NFETWME SN TVEY, SHFEL . 5T — 2 WED DI EMHE LU % Sprague-Dawley (SD) kv M £ #asixfs
2k S B E OO NS SR e e OIS %,

UbPREE 7535 ASEFINIC BT 89 MR & D AFE A A A 5, 104 I8k T F REB) I8 I ORI 2 2 UBIBEIRAIC M-
Felz &, WRIEE T CREEIERICHIMZ F2h U T T U7z IRESIE B L ICHED, RV = U VEE, 3T 7 ¢ a2 ER L,
HE Qe BERAG N OB MMUE R E 2170 JEBHIC K 2 MEZ N U 7z BEHO—BIC DOV TR LEHIC K 20 %
Fhi L7z,

(RG] HIRR R . BEIEN I TR m O IR IS DI P RE /K 72 1 5 RERCRRRR (5. TR D3R (1 fe O i 7L (D B 72 38
oo JEBAIC X B WA ORGSR, BESTALAR IS AR O HIND, FFERARNE, M O RENAH MM 575 % 2RI E BB EZ R L
Tzo [FIREDREBEHIALIE . W& OHFIRIC B T T HICERRE LT % T L WVERS b iz, MRIREIC B Tl IR O
Al e O B AN R PE AR 72 7R U T i, FREIEE R K O IR A PRI R A2 % # ST AL A PE IR 72 RR 8D T o SeyERE AR
ZNRAE DR, TN O OFESFMANE S100 GG E R U, DIEX O AERNE & LB, A5G % &6 2 e
R O AR S % B (LU RG A i & 32 L 7z,

(K5im] AREFNIC BN TH DN, ZIERRERZ M 5 BRFEAE QBN L EE N RME ., Z#SD Z v MEfl & L TIY)
DIEBIR T £ 755,
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P-79
NOG T RICHE LIt R TESRD—ER
OJ/HE 5L, L 5, Il 8o, E/K %—, /M 5052, RKIT ik

VIwT T =Y A TV RIS

(H1] EEERSE S OZ TN T, BEEREARY Y X TH % NOG <™ A (NOD/Shi-scid, IL-2R y KO Jic) % f#
AL TWBD, HAFREEL OMEHNE DR, 2l HILERENOG < ™ A D KRR T 2 #8858 L 72 D T, il PR
HYIC#ET LTz,

[51:] 32 BEREIC YUE SR L 72 NOG = ™ ZAD K TS OW T, AV ) VEER. HE R OB & O ik b 2 3 a2 1
U o BRAR A 22 A Y 72 206 L 72

(RS R L UER] S, KEEE FIic B0 CERRNS.5 cm OIRKAGHEENA LNz, ZOMOEEHEHRIC BV TERE
RS 5 Niahy o oo IREIRHAR RIS . BRI, AR < | MR Z UM TRER S N T iz, TS HE
BRI TR E TR L TH D . KUOBIH A2 6T 2HIBEEHEL Tz, EOICHATRGBEHT ML ZHA D
Nizo RO HDEBIZEIEICK > TH O, —HBICBERE 5Nz, ThOHEREATOFRICINZ, T 5, fEffic k3
Miat 238 U CTiRE T %,

P80
E—FIVROE FIRBEMIICH 5 N RF % S K
OfT 3, i =55, 1A Bek

B)LSI XAFrT A

(5] €=V IVROE FRICBNT, Tz KEEENED S NTeDTHET 5.

U] 2 8 AR R # Gtk iRt & U CBRicfit I nizito ©— 7V RT, 7 A THKR S Nz, WIRIICIE,
TR & 6D T MRS Z DM OB E I REIIFED SN o 7z, 10% HHEREE KL< D Y TEELEDOS, )RT 7 1Y)
FrzfF8i L, HE, PAS, Azan rta2 M Uiz, £z, BT HEMBIC K 2MA DL ML 7.

(%55 HEREIT TN T, & NROBEHRIR O R 5 MR s et o 26 e CAF B MEFER A A B, 2 < D5 D22 A
TR b Nz, WFEETETER R O T IE, W nd PASRE TN, Azan TRtz 2 U, BHEMNICIE, ZhEh
/N ARIC BT % @S TEEOER MU ZOREY & UTRS SN, 8iritEo =i, PASEEaTREEZEL,
Azan P TR RIS A, FREUCHEE DR IR Z S A TO 2 ODER S Nz, BRI, 22l kg Ui/ etk
THH, ZOHITR FIRYNICHIET % @ E FEE QR ABIC i LTV,

(£ o] L EOENREN S, ©—7IVROE FRREMIIC A S NIz 5 KEEEEZE Uz, &, RRE
THLNT T, R MEER N CRL IR DWW T, M/ IMERNO SR EAOREY L # 2 bk,
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P81 |
S5y FEBLEEIVLA VRE £ BN BB OB

O Jes, S AR, 8 S8, B e, AV 3, Rl i, 1A 238, SR B, AR S,
GERARNIING %

R i TSRS A BFZEATR

(EM) SEARIEO RN DI EIEB T 2 EIMTH D, Z ORHERA R ORI A2 & ROt BEE 2 8o BRI
DVTEAHZREDZ . S E], BN UGS OIHG L GBI RS &R EHRE 2 L OB 2 R T 5 HINT,
N MG ERZFEFET B ALY A N FZ VHELUAD IV LA V% 5y MCHERS L, LIFOREZT- 72,

UkHEL & J71]) 6 O MEYE Crl:CD (SD) 5w kg, &)V LA > %0, 10 KT 50 p g/kg D& CHIAIEIENK G, 4 LT
2AWEINC T 2 T — - U S— B2 BT MM AT, [ ERRRTE K O MR MR 2 F20E U, SMts, SR BRALRR 2 AR
AEFEML T,

URE5) 50 p g/kg #GRET, 5% 4RI Y 2 5 —8 - VS—X O, AWHRMIC IO KIE, J5FERHREE IS R
MR D ZEfaZE 1 / EAIREE RS SN Fe. —77, Hehit% 24 R TlE, 4 RN R DR 22 L & AR DZE (b R B Tz
B, BN OO PTRR I 7 SO e i B 2L D B 1 FR D D e o Fo. BUE, BEIIC DWW, SRk (L2200 K O B 78 T-BEM BT
XBMREKIEHTH O, ZOMBEIETHET .

'
BEEHFENFIE) Y Y —LICERLY YV F—LTAEEINS

OWHE O Eh, NIy &, il Pite, Bol 2, S8 B, 21 T, Koo s, HLREd, Al E—,
e
MEE AR LCMP

(& F] R T )V—T& KRHICTRIEES 2 ki1 O LA B O Az B, BB EEk kT (VEP) ORJENE - HIEICHS
HUZMRZHED TWD, — /T RERET ViR B-> fMifam it < ld. VEP DEMREEZ RS 2 EHMHREEENT
Wi, Flz, BERIEE AW CIE, VEPIZY Y Y —LICERT S ZRIBLTEY, VEPOFEOREIZY VY —
LfREBET 28D EEZ Nz, Z T TARMIEE, VYV —LICX D VEPDERENE 0 ED, BXTin vivo EFEIC X
% VEP OEfE & JR{EIC DV TR L7z,

[MARE < 7] In vitro ORKTITIZ A =IE LR (HNEpC) Z 7z, In vivo DfFEFTICIE C57BL/6 X A2 iz, VEP &
7 RES T O BRIBAEM E 2 W e, VY F— LIRONEHERO & D72 v, WIRIEISE L FACSIC & D VEP DR %
Al U7z VEP OWfE & R 113 5% B s% (TEM) TRI%IL 7z,

(K55R] VY — L pH 5 % O PEVATR M U D 73 2272 2 A MRS ) D YA RRIC & D AR N O e PEAERR I 27
5 LT3, HNEpC \NVEP % 24 RfMLiE S % & VEPIZ D VY —LPICER L, ZDH%5 HME®ET % LAk L T\, it
BENTVEP 2 U Y F— L TUHT 2 & B VEP 3 BURAEIAIC 72 - T BIE, VEPIZAEARTED K S I E N3 h 7
HEMCT B 78, in vivo BFEIC X % VEP DB &R LTV 5,

106



RAHZ— The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology

|
BB K T RIRIC & B SBTERE ) S/ SRR O SRS BN DR

Ol 82, /NEF<y 5, =il B, S8 B, &Il T, Koo J08, HE S, Al E—, "WE Hm—
MEE A LCMP

(&5 - HN] R OBUNE IR, BRSPS E L RDOFER %5 T EMREIHREN TV S, TN SIREDIAEIC 1 E
SR L OBEMNEE N0, FEIEHS M ENTWRV, |SFEREE. ¥ FORk - 77/ A B > SO = EH R
U 2SRk (NALT) 232 O HLDZ4E K OBUNRL IR E ORI E 2 h 5 Y R T o Risc B 2 Eik 3 % L JUE
ENB, T T TAIIZETIE, NALTICH U 2 /IR FIRVE O JRTE R HUAFE LIS DWW TGS LTz,

(RS - J715) EEREIYIIE . 83D NC/Nga lfit: < A& 7z (n = 4), MUK IRV L BRBAEHEY L o H B B HE AL
+ (BN BRESZET) Z BT VR R E U TV 7z, NALT (&, il #21C Alys 85T 24 ReRIES 2R UMHTIC W oo SUAREA .
IgA. IgG. IgE. IgM i D\ T ELISA ¥ CHllE L7z,

(R - £ %¢] NALT N\ VEP 7% 24 R F 72 (3 48 BERALE U 8538 B2 I Uz, iC, B BiFicaEns /a7y v
Dia%z ELISATETHIE U7z, B8 B ICE TN % IgA &d, MELE A 50 ng/mL, VEP AL #9750 ng/mL TH - 7z, 1gG &t
&, FEALE S 450 ng/mL., VEPALERIE 300 ng/mL T&H - 7z, IgE &, MALE 0 ng/ml, VEPLEIZ 0 ng/mL TdH -
Too IgM HEIE, HEALE A 30 ng/mL. VEPALE X 30 ng/mL CTH - fzo LLEX O NALT TOMIERIEDRITIC BT,
VEP R OB 53K & 2 SnTe, BUfE, HikELICBT 2 MBI Z R T % & & &2, NALTIC B % VEP DR fE & ik
LNV TOFBC OV TR LT 05,

'
MHRIKEITSIE LHARDIETEREZ IHT S

OB T8, NE<F &=, E=il B3R, Rl B2, S48 B, Aoc JE, & o &0, HLHd, Al E—,
e

MEE AR LCMP

(5] RN OBUNRLFIE, Wi 057 LV F —7x EOMFRERHEDORK E 52 L EZ BN TS, £l TN SREBDIIE
IZid R OBRLFIC & 2 BRGS0 513 UK 2 i IERMERIED I G597 % LR EN TV S, —/5 T KT ORI
TIC X 2 RERLOH D FRMBEORENGREZMPT N TOERY, Z T TAIZRE. PEOILET THRINE iz #ii k&
WEE (UA) 72 BT )VARNC, IR D8 & REdiic & OBHZ v s D bRzl Zz ViRl Uz,

CRPRE - 7535] BRI SR 5 ERER & N7z MRS 28 (HNEpC, Takara bio) % FU 7z, UA I N7 BREZ I 2T OO BREAR
HYE 2 0 Tze RN OB, FERIIRE D NIE & R 2 IR U 72, X7, UADRIIEMNICEGA Z N5 Wi
= H A SUEBE RSB TS LTz,

(%551 7.4-200 p g/mL D UA 72 HNEpC ~ALiE U 24, 48 WfEIT2 DO IEMINECZ TIE Utz T ORI, UA DWLEIRE 5 X T
BRI R D B 9, FEMIRE OB BIER S N h o Too RIT, [ARED Sl TN BEHIR 2 JIE Uleo Z ORGHR, WLiE g
DRI PENEFEFEMME T L, 200 p g/mL D UA Z QUi U 7z 48 IFRITRIC B W T R I L o 7. F 7z, UA DHiIl
NEGAZA ., ALiET% 24, 48R & & ICHIIEN TOEBMNBIR I N TV S, 37505, UA OHIFEREE 550 & O Ol 5
ZRILERE KD BHEND B LEX DN,
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P-85 % |
BT Y RITH13 3 BREH RTINS 2 BRREOEETORNET B

OSKS B, /NP 2, JRIL B, Bl B, 50 0 B, 8111 THI, AT R, S L L, f4 p,
e

P ABER . AR A AR RE R 22 78 2

(5] WD SEGAE N2 RP OB T3, ETFXGEDREMNEBITT %, K D/NE WA T, TXOEDETN &
BATL. M7 LIVF—RWRZEET 2 EZA 5N TS, TOXD BHEE, B THENOBEPEZINIEOD, A
WKBWTEHLIO Y AT WFET %o Z T TARWFZLIE . Fh 1 OIREE D SIRREORIEICE 2 WRIC BN T, AT Y A BT
2 WS N D R B MEE DN 2 5 8D TGS LTz, BRI TR, 7 A SR Lz &gy >z J2EpkRiC
W THRINE Nz BB PR (VEP) O8I DWW THGT L 7z,

UbHRL « 7575] VEP I ENT BRI 22T O BREIEY E 2 W Tz, <0 A&, 2038ERD C57BL/6 [~ 7 A R UM< 7 X 72 Fiv
Too YT AMBHEH U NALT &, J8 W © 2 il 58 L. 200 pg/mL @ VEP 24L& U 7z, 5 Hi%. B&E iR P D IgA. IgG.
IgE. IgM §7% ELISAVECTHlE L 7z,

[R5 - Z ] AR T A BRI L 72 NALTNVEP ZULE U, NALT SR SN2 0087 07V Vi fakiic, EEasE
DB G Ules IEFIREBICE T OG0 7 ) W EEOEWE IgM THEZ N, [gMEIEHENHED 1.5/5Th -
Teo HEC 3513 % VEP DI, [gA. IgG. IgM AL & i U 20 ~ 30% 0 U, IgE 1 1.7 5T - 7=, MHC BT, IgE
L IgM W IRALE & [HFE T, IgA & IgGA 145 L 1.2 5T U7, DL EDORE R, lE LY oSl Td Ak
HIRL P ORBENMATR IR 2RI T2 T 2R L THED | LM X > TVEPICHN T 2 RBINE NIRRT S T EARMEEN
7zo

P-86 % |
VEP THIME NIz BIEERMIBOY ¥ INBRY Tty FARIET B

ORIt fig, N7 =, Rl B2, S8 B, w10 T, 58 o &, HE D, Al E—, WE a—
Pk REHE LCMP

(5 52] [gEFRKTFMR BT LIVF— DO BATIC L, IL-33 2 E @AY A M A YOS RBEN TN S, KFOM
INKETIRPIBIC K 2587 LIVF—DORIEIC BN TE, BT LIVF— L OBEAVRB I N TH O .. & LR, 5
ENBHERYA NAA T ENA VIDREIEEZGISHITEDEEZIOND, T T TANSIE. VEPHIBIC K D EESH
% HNEpC HOR DR TR F 2 8BRS 7w AL Z 3082 MEt UL BUNBL IR E & & LR fliie K O ic % & o
HERH S MCT S,

Ul & J51]) In-vitro OFEFTICIZIER & b SE ERZ I (HNEpC) % MW /e, In-vivo DFRFTICIE, 738D BALB/c X A%
7z, VEP I3 EZ BRSSO BREHEHEY B % N e, V) D SERY Ty Mg, B A MLER DY) Vo SERE SIS T S 7
O—F)UHATERR L, 7a—Y o h A—%— (FACS) THIE L7z,

[#55] VEP %2 HNEpC NALE U, 48 RiIRICHEE L (A VT4 ¥ a Y R AT 4 U L) ZEIN LTz, <7 A DM 5 ERE L
o) YSERNT YT 4 v a Y RAT 40 Lz 24 RILE L, V) > 7SERY 7 2w 72 FACS TR L 7z. 2 DFS§ 5. VEP I3
DOFEMICHH D5, Bl - THIM - NK IR OIS M OGBS E niah - 7o, BT, ABIEPEER 1 & e E =
HNEpC ~FEALE U IR D53 « B ED K 5 IR B NI TR L TV 5,
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FRHIEHEE LTOTNFRTERNT 2 2 b OBEMYE - R2E DR
— — A LIEMIC K S B ERE L —

ORI Ze#e D, HF B fC ™, BIE FR Y, =K ZRE Y, N5 &0, wa f— ", gim #227,
B ORERY, M m E—

VRHFEBER - 3K - A ORBSRERIEIAE, © BESEIEREE, ¥ BOKRE - 38

[#55 - HMY] TNFI3FE 4 0 B CSg B ORREIERICEb > T, ZOEMIETEIC 1 B TNF A2k (TNFRD) ZN9 % &
TFHIICE B, —F. 2B TNF 2Rk (TNFR2) D 7 FIVIZIRREDIIHNICHF 53 2% T L ARMBENTE D, TNFR2 > 7 )V
ICHEH LIZAIBED IR S N TV %, RBUED S H A, A - ZEMITENTZHHIE XY 7+ O TNF il OB FZ H s
U. TNFR1ERINT > Z T= A b & UTHERET % TNF £ ¥k X > 7878 (R1antTNF) ZR# L, BfiV U< FET IV T X
HETOMRZHASMC LT E T, UL, RlantTNF (FFUAEE TR T ERNTOLERICZ LN e b, DX
57530 FICE D FEEDREPRE L EZ bNTe, T T TARELTIE, RlantTNF OERE(L D728, RE 3 Bk
7 —R#H{t L7z R1antTNF (scR1antTNF) ZfI8 U, Rl 2 il 7z D Tl 3 %,
[751%] scR1antINF i, R7F KU > H—I2 &> T3 DD R1antTNF HEAD BRI HKE % & 512 cDNA 223 L7z, T
FLEEMAO AR B R TIER U, TNF AR GHAME, BV, B&EENIE % Z in vitro THHIE L 7z.
(55 - E%2] scR1antTNF @ in vitro FeERHM OFER , 7EHKE D R1antTNF & [655 0D TNFR1 #EIRFESTEME, 70 X I = A ME
lﬁ?ﬁ:ﬁé% LoD, BzEthm L Tuwiz, 2, X7 F R =0 R1antTNF & TNFR1 L OFEAIC T LN &L F
L HEERB O TN BBt E Nz Lic kb EEZ BN, DLk, R1antTNF O 3 BEEZ A L —A#HET 3
%ﬁﬁﬁtﬁm@\ TNFR1 7 2 d=A FOAHER LICEREER BN,

|

SEHEZEE LTOTNFRTZERN T V2 X OB - REMORE
— BMUSTEM PEGERfIC K B BEREL —

OBIE FFR ", H b HiC 2, K 28808 D, =K LRE Y, NE-F &Y, wa ", gim &z,
B R, i Y

VRHFTEBER - 3K - A ORBERERIIEIAE, © PESRIRET, ¥ BOKR - 58

(55 - HN] 4k, At - 22 MICENTZHRE XY 7 ¢ OHITNF 3 & LT, TNFR1EIRINT > 2 = A b & U CREfE
9% TNFZRKZ 2878 (R1antTNF) OBFZHEL T3, TNE TIC, iV U FETIV U AEFEDOH ARERE
ETINVIUXTEREZHLMCUTE RN, FUAEESICLER, M EROR S H»RETH > /2. £ T THIE.
R1antTNF O ifi ik AL B2 HVIC . 3 |G 2 #ifs U 7z — A8k R1antTNF (scR1antTNF) K URY ZFL 7Y a—
)V (PEG) &8k DA% I TV B, AFEFK T, PEGIE scR1antTNF OEF AT %17 5 72D T3 %,

[U71%] BHi D728 D PEGICIE 77158 (20kDa X 2) O NHS{E ML PEG Z i L 7z, PEG & scR1antTNF 7z D 5 T K i
TR, GPCHAMZITI L BT YA A=A MEWERE U, Bl B2 -7z, 510, U ARG LIzBEO3EY)
Bz PNz,

(G5 - Z52]) fEk @ 38 A% @ R1antTNF (&, NHS & 1 {L PEC D [ i & o CTHEE & T PEGIEfi E B DIt L.
scR1antTNF OISR IE—HTTH 5 T &5, H—H O PEG E/iAZNIRACIZZ T e TER, Fle. N1 ET vt
A OFEH . PEG-scR1antTNF 1. KEfiA L FSEDT7 Y2 I A FEMER L, & 51, PEG-scR1antTNF o I A 2458 4713
RAEHAEIC R TR ELLEE Lz, LEORETR K D, R1antTNF O —A${LIC & > THRE & 75 > Tz, S0 51 PEG &8 A
Wk - Mo Lo dOREkiEE LTHNTH S LB A BN,
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|
SIENE THIROBEESIES F & LT O TNFR2 OB AT

O=A LRED, H L HD ", K 2D, BE fFR7, N 80, W #— ", 2% K2,
B HZ Y, B BT, A Y

VRHFEBER - 3K - A ORBSRERIGEIAE, © BESRIERET, ¥ BOKRE - 58

(55t HINY HIGETE T A1 (Treg) (X RS iHIBRER AT 5 U V/SERTH 0 | BISEZRAEIT 2% EZH> TV, — /T,
Treg DEEEDE A LIBIHREIERICE D > TE D FlZE, BAICEBOV T Treg ODFSEENTTIE L, DA DS RBICBE S LT
WBHEEZLNTV S, it T MANIEREBOF BRI & U T, Treg ORI EEERIE ) T OHEKRDIRFE N 5,
RIS SBHA DT )—"TTlx, Tregfilflisr & LT, 2B TNFZ2& M (TNFR2) D[RS DWW THEIZFT> TH D . A%
£ Tl TregIC BT % TNFR2 DFELBURFAEDHBE 2 Miat L7z D THE T %,

5] =0 AW E P 5V > SERZ B L, CD4+CD25+ THifil% Treg, CD4+CD25- T #lifdZ% Tconv & U TN 247 > 720
Treg/TconvIiC B 284 b h A VZREEOHET O 7 7 A )VE T 00— A4 b A MU —IC X ORI LTz, £z, Treg HEHE
ANODTNFR2 ¥ 7 F IV OB ZFNS =8, HlAEE T v & 1 2170, TNFR2 2RI U 72356 O Treg O Bbif 1 D 25k 72 Wl E
L7z,

(fE9 - ER] BT 07 7 A VRN OFER 5. TNFR2 1 Tconv TOFBIRMENDICH L, Treg TIEMFEBHL T3 T &
VI U 72, 7o, MilREghE Y v £ 1BV T, TCR BIMHIHIC e TCR/TNFR2 OHHFHIC K O Treg DML 2 THE L
feZ &5, TNFR2 & Treg DHFAMRAEICBI G592 Z EMHAL N &5 57z, DLEDFER K O, TNFR2 &, Treg DFEAEICBI5-
LTHBD., Treg DWBERIH D7D DN E TR D 52 T EhARENT,

Desmoglein-3 Z1FMW S F & LI ADCCHRADI U RICH T HMERIRE RKRESFOERSF
B K BB ERICDIE

OB Bir 2, B0 HE?, bk e ”, 8k Hige
D OB ASAAISEBIZE, 2 ryh Bk (B BIZA

[#55t] Desmoglein-3 (DSG3) (X4 DIIET - 14RO T L HHEIC K9 3 MIREE HH R O BIHE L L THETH S
LEZBEND, Ub L. AHEIREA R EESHORT LRI 6 RHLTED . fkR 5 OB8r 213 5 THEESAEZ 5N
%o

L] DSG3 OGRS & % ™ AU 3515 5 5 DSG3 Hifht 5B O W M SR B DY 5 T & TR nTHEN: 2 K
BT B C & R EHBE LTRAZT .

UkPRL & 771 BALB/CANNCrICH]j 2 v A OO, FeR. 7. . IS %505, et ARER. AFBE. BOBE. O . MOBEALER 2 L .
ORI EIARITIC X D FUR 23 L7z, & DIz, A= ™ 2% L THIDSC3 Filk% 0. 10, 50 mg/kg (n=5) DIk
CHIC 15 U, 355 3 HCHIRERN L. T L SOz fuiic . 25 OIS - M6k i k201 7
i L 70 FAEIC . SHHLHHL (OVX) B C b IS 513  HUES M AT & Biik IR 5k Ba7e 920 L 72,

U.51] DSG3 (3R Rg . 030, 5. AT MR, EORT LIS RIIL TV 3 T EABIB A E 5o e TR T N TOMEM TR
HA RSN, FIICE > TREVSZ— VAR5 TH D L S (OVX) BT RBAME R LT e, Hilkit 5t cid.
B4 BB CHREIL TV B I 6 0 hvb b TR TOREILIR B NIz, TADDRED B BEOZLIE M RN IS U 7 SRk
ROZLHICME LTV L& R BN, OVX BT & DSG3 DRBUE F iz v, SIRRZ L6 L7,
U] LUE & D | HilkORH & HUSOTEBIR « 1T & > TRIERBI TR ATAE TS 5 40, /EBHIKIC SRR SRS B TIT Hiit
FERME(LT B INC DUV TR TERTE S AT S 2 R EHSH 5 T LARE T,
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The Role of the Toxicologic Pathologist in Drug Discovery and Development

O Shirai Norimitsu', Tomlinson Lindsay®

U Pfizer Drug Safety R & D, Pathology, Groton, CT, USA, ?Pfizer Drug Safety R & D, Pathology, Cambridge, MA, USA

Aim: The drug discovery and development process encompasses target identification, synthesis of new chemical or
biological entities to interact with the target chosen, preclinical and clinical evaluations for efficacy and safety, and
approval and registration. We will focus on the unique skill set of toxicologic pathologists, who have a strong
understanding of normal and abnormal tissue morphology, and various toxicity or disease processes. We will also
discuss their roles in the biopharmaceutical industry in order to highlight career development opportunities and
institutional benefits.

Conclusion: Toxicologic pathologists can contribute widely including, but not limited to the following roles:
engagement in target selection; evaluation of animal models, efficacy in animal models of human disease, and tissue
cross reactivity; interpretation of anatomic and clinical pathology data from toxicity studies; pathology peer review;
due diligence for licensing activities; design, management, and reporting of investigative and regulatory nonclinical
studies; and representation of drug safety research and development (R&D) on multidisciplinary drug development
teams at all levels from early discovery through late stage development. This poster outlines the perspectives of
toxicologic pathologists and the benefit of their input in the development of therapies including integrating findings in

efficacy and toxicity studies and translating findings to clinical studies.

FDA SEND Nt —/\VAOY X FHIMESBNEFDASEND ZD 3—
Ol Pz, )1 B— D, ek E— ", N R TY, FH D, (e h—", Sm 82, s =40
VR A F VY —F, DL S RE R ERZET, ¥ BRI R AR

>K[E FDA N\ SEND (Standard for Exchange of Nonclinical Data) 7 +—<» M TOE 7 — X &EHA - HEEORBLHFlE
SNHK LAEDRME LTz, F 7z, WE4 CDISC (Clinical Data Interchange Standards Consortium) {Z & D {ERK & 11 SEND O 7 —
Xty b DR - FEH T 17 fiRad U 7281470 SEND Implementation Guide (SENDIG) Version 3.0 5 Version 3.1 NOKAT
WEHIDNRTE Uz, T4 58 32 BOA 2 K D Mk LC SENDICBIL THE L TE /M, S, #Hi/3— 3 SENDIG 3.1 & 8]
170 SENDIG3.0 & OJRFRAL kM2 1C B % 25 5 33 & U SEND #idil FH5E T % Controlled Terminology (CT) & INHAND %
RNV AV A RO S MG Uz, SENDIG3.1 T, SwHEHERAT RIS % MI R X 1 22, FOCID (Focus of Study-
Specific Interest), MICHRON (Chronicity of Finding), MIDISTR (Distribution Pattern of Finding) O#r7zic 3 DDZEM
BENzlzo, FTR~ Y €V T OBICRENRETHS. CTIZT D 1 F M TlHast %779 Codelist A “Specimen” K Ui
MR AR “Neoplasm” I ZNZ 1486 38 & 301 38 L ZEDHEN OISR U, JEIEE AT R % 759 “Non-neoplastic” (&4 1.3
5D 179EEE T L7z, LA L, INHAND O HEEEUC X727 Wiz SO FREEB R T N T WS, £z, SEND T—X
oy MY TR E R B TedIcld, 2L A SENDIGR CTICEENH 57 & LTE, s TRt E N il (FHER)
EMIRAAYDSTRESCEME Z—HEEEH T LHHEETHS. SENDZID B EREN L LB O LD SHT, TCG
(Study Data Technical Conformance Guide) DT PP m A g Hh7e AT ULiilr, At ATIERSED 5 SEND 7 &3k U 72k
MMREOHMICEK D, SENDT—2 1y b DAXL—REERNSGROEN TN S
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P-93
REL7 LE1—LRBREEIOVTO—EE
OFiH 97, LI HAEY, KT ¥

VOV IS A B AR AL BRI, 2 BRI R, Y KRR

{(# 5] INHAND %> SEND Controlled Terminology 7% & & P B FE DFEELAMHEN TV D, L UHEEZH— L TH 8
Fi# Study Pathologist i & 2 BT R AJI DY) TRV & BN IR, 7 T THIRRAT R O E N B AREETE & U T GLP AR T
FRBLE T L o — DRI NS, IS, SMREDERT 2B HICOVWTEAET— R LTEHEHETH D

U5 REIE 7 LY 2 —ICBI9 % STP 22 () OHEES, OECD A1 X AR MEH /& E QORI RIERSHD 5, fR Y
7L E o —RRHERE HIC OV T —E L.

(53] 1: OECD A XY AT, WHE T L E 2 — 381 SO hicidiiE N Tw 2. —J5, STPEROHEEBRICIE
E 5 RERRBRIET > BB TOE T LY 2 — FIEIC DOV THRHRAH 0, WHE T LY 2 —I1318M / Fmatric
MRS5S ILS GLPIBR CIEHMETRETH 2 L EZ N, 2 RHET LY 2 — T, #i¥E 0G5 (Adversity) it AANE
LLFHENTWVEHMNE T L E 27— Peer Review Pathologistic & o THERE NS T LB AYIT, BRE L DER—H%
ERLAEEE LTl N5, 3 HAREMWREZ FBZOMOIKEIC DV TEWMED R KERZT R NT LER
ML THEINETDHS. HATET7 L2 —TI, ML OFTRAZEDRFREILTLERELENGENEEIENS. 4 ¥ L
Ca7—F, FEINAEANREHTRE LTS HICKMENS C ERERTRETHS. 5: €T L a7 —Id e
IC KB EBIRED, WERGE FICHYNICHAI N TV I ZHRINETH D, £, TORMRETIEET—2 & UTHE
ENBERETHS.

'

BEH—RVF/F1-TORGERERSICEY S v FHICHERS N EBEREO RS
(B HORRAT

OfitA FE, b 87, 8K feth ¥, X TV, IR HE?, Hil K
VHURER T > 2 — AR EHESER, T R AT, © SRR IS R

(5 -HW] ZEA—R2F/F2—7 MWCND &, BoBEICERP I L 723235569 5 2 &b, ZDRENER
REBD DS ) X 75HEARD 5N TWVE. ARIZEE, T v b EHWZRAE K ERS IO MWCNT & 5Bt O it
IS S N, MREITEIRZ BIC T 2 2 FE IR ZIC DWW T, gk 2 s U7z,

UhbEL - J518:) $h%01%, Han @ WIST REEME S » b 10 E@im % Wiz, #iid, MWCNT (MWNT-7) 7%, ¥ 3 ## N O Tween 80
WIRE LKA ISR [(EX, 2 pm, 75 nm, $kEEE0.344%] £ LT, 1 %5 HE0 (RBEA) -0.01:0.05-0.25
mg/kg REIC T, 4 EMMEICH 12 MRREHBERG L, RIS %52 EMEE LRIcE& - SRl k.

(RGSR - B 48] HEERYER G B U 72 FhaRsE L« BIRESR, BRIREIR X 72 3R E R O E RO & (ki A - o, PR ER S
BEDOMTld, MWCNT RE#EDLAS 1 BEHE U 72 il oD 8% 14 75 S0 M 2L AHE D AR I In A2, AR AR D 7 % 2 SR oo 1Y
FHIESRZD, WINE ARIRFEIEICER I Nz, —TOIREE, RF~ZIEaMlah —E £ 7zIEZEIcES L, Bamic/hE
BUR OB 2 £ 5 HLER S D S, FIHORE ERLE LB Uz, AR, XAV TV Y YA " rS5F 2 AEL / AE3IZhIZ,
Z v MfiRE ERERTD AIRZEDINA A —HTH B CST-P AT, U E PCNAREIC TR WIS 2R Lz T
END, R LEIEOHIMARE TH S DL RMBEI Nz, fth5OREE, HAFZNICMWCNTERS 707 7 — VDR
THMIEONE LR OBWERTH O, LILOVWTNOEALREEL TV o7z, TESORER, KIGHERER & 2L
7z.
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Comparative Pulmonary toxicity of DWCNT and MWCNT-7 in Rats

O Ahmed M. El-Gazzar'*"”, Mohamed Abdelgied'*®, David B. Alexander", William T. Alexander",
Takamasa Numano"’, Masaaki ligo", Aya Naiki®, Hirotsugu Takase”, Akihiko Hirose®,
Yuhji Taquahashi®, Jun Kannno®, Satoru Takahashi®, Ashraf Mohamed Nazem”,
Osama Saeid Elokle”, Hiroyuki Tsuda"

'Nanotoxicology Project, Nagoya City University, Nagoya, Japan.,

? Dept Exp Pathology and Tumor Biology, Nagoya City University Grad School Med Sciences, Nagoya, Japan.,

¥ Nagoya City University Graduate School Med Sciences, Nagoya, Japan.,

' Div Risk Assessment, NIH, Tokyo, Japan.,

* Div Cellular and Molecular Toxicology, NIH, Tokyo, Japan.,

% Japan Industrial Safety and Health Association, Japan Bioassay Research Center, Kanagawa, Japan.,

" Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.,
¥ Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Beni Suef University, Beni Suef, Egypt.,
“Dept Food Hygiene, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.

The toxicity of double-walled carbon nanotubes (DWCNTSs) is mostly uncharacterized. It is theorized that because
DWCNTs are less rigid than multi-walled carbon nanotubes (MWCNTs) , DWCNTs may be less toxic than MWCNTs. In
the present study, we compared the pulmonary toxicity of DWCNT to MWCNT-7. Rats were divided into 6 groups:
untreated, vehicle, low dose DWCNT, high dose DWCNT, low dose MWCNT-7, and high dose MWCNT-7. The test
materials were administered by trans-tracheal intrapulmonary spraying (TIPS) every other day for 15 days: the low
dose and high dose groups were administered final total doses of 0.250 and 0.500 mg/rat, respectively, of the test
materials. The animals were sacrificed 1 and 6 weeks after the final TIPS administration. Bronchioalveolar lavage
(BALF) , pleural cavity lavage (PL), and lung tissue were collected to assess pulmonary damage. The results showed
that DWCNT exposure has no significant effect on LDH activity, ALP activity, or protein concentration in the BALF or
LDH activity or protein concentration in the PL supernatant at 6 weeks after the final TIPS administration. In contrast,
at 6 weeks MWCNT-7 administration resulted in significant elevation of LDH activity, ALP activity, and protein
concentration in the BALF and a small increase in protein concentration in the PL supernatant. In conclusion, our data
indicate that MWCNT-7 has higher pulmonary toxicity than DWCNT, and suggest that MWCNT-7 may have higher
carcinogenic potential than DWCNT.

HIEEMRZERIZICEHIT 25, B, 2L DBNRE
—BEBSLUKBREBRET IVOLLE -

OFH BEA Y, MR @52, W ET?, &m bz, B Y, W pekt Y, ot s
VGRS BIIKERE, PN TR AL, VIR AR BRI, © A MDY T

(5t - HN] BE X ORG LRI, B - BREHEAL CHRIIORE & MEDHIHE N TH O H—0DRE - BENic ki
SRR, BSEAT AL K U LI ZE S ATV %, IR, 77 ADE B X CKRIFICHEF & N5 OB 1R FL 2 HLEE 2 fif
B U FHAER AR IN T ORI S K T Eild o BhfeIc m iz R L 72D Tl 9 %,

U515]) LS BRI T d % Lgrd FEBIMALZ GFP THEER T & % Lgr5-GFP / w 7 A VU A2l Uiz, W€ TV
TlE. 0.3 MIE#E-60% T %/ —)LiA7Z 0.2 ml NS Lz, KIBEBBET VT 2% TFA T UHEF MU DL
(DSS) /K72 500 5 7 HIBUKER G U e HILER A FER. <0 A2 RIS HIR U SRECL 72 B 2 Ak 2 3 & O
HLER A AT U Tz

(3R] BB X URBWINICEBNTE, G UDICHBHREZE S &5 IC—MD LEMMHE L, 0%, 5L
BWT, BKFT 2 HIRE - RIGRZEOESN I L, RO BERE « BEMEL. MGEcmhy > THE Lz, BESERE
(BPIRR) - AR RBREE IS BT M ERF OERBE M B Lors FEBIMAD. B, bR 5h, 2O ES EH % E
R - KEkEE & —H L Twie,

(5] BB EERIRE. HERBTHEEL THD . DIIC K D & UTEBOHEARRE - BENZNZT N UIE - 12
ANEREL T ERRST, BICsMie, B, seffuiciEtEncwa ceAfshzo i,
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Rz 5%8) % RY Furan T DEN 53 GST-P It RR R DRI E G FHIRENR
EZE AR, AR Y, KB R Y, I AET Y, MR R
U RIS P CL I E BT AETT RTBEES, 2~ Y SR

TriZznEcIc, GST-PIGEMIES O LY AR S M 2 HINT, IFENAMIEZRE LTy M —ED KK
JAR 23T . Z OB MG L T &7z, ZDOHiHR. diethylnitrosamine (DEN) #%% GST-P [ EMIAU S X ARSELIC & T %
—75. furan iF ¥ TIEARERICHA U, B TE KO GST-P A MR L TnE T & Bl L, £ T, AIET
1& furan 7% %E & DEN #A 78D GST-P B EMARE DKL D #7552 32T EH 5 Ul n FREOBER Z HIC, T2 o GST-P
kB DUV TR s AT 2470, TS U Tz, 6 B DN F344 5 v b furan % 8 mg/kgfAE / HOMET1H 1
o], 38 5 FHR 0SS T 13 WRRHFE 5. $ 5V IEDEN % 10 ppm OB T 13 BMAUKIL S Ulz, 58 7. Bz
Hi U GST-P B MG OIS GST-P R MRl 2 L —Y'—< 14 Iy m X A & 7 > 3 RIS THRELL . SRS (51 B AT 72 52
fiti UTzo Z OFEH, Gstpl OFEB L F1Z furan ifi TFIC DEN #5778 GST-P B MM B Hal U T 0 | BURHRIUTVE O 22 4 1 72 g
U 7Tzs £7z. DEN 78 GST-P Bt S Tld Mors2 = Cdh23. Secisbp2l FDOFEH - FH A, furan iA7E GST-P Bk Mu S ©
I3 Collal %> Sox9. Fbinl FHDFRH AMNED 5Nz, LLEK D, furan#hFE & DEN #FFED GST-P [ MERINERIC I3 875 2 8
FHRBZ RS HIAENEET 5 EWREN, TNE D FOHIC GST-PRHEMIE DR R 2 BF 2HEL TV 2 0TI X
NTWBAREENE Z BNz,

|

Potassium octatitanate fiber (K,0 « 8TiO,) fiber is a potent inducer of lung and pleural
injury in male Fischer 344 rats: A comparative study of titanium dioxide nano particles

O Mohamed Abdelgied"*¥, Ahmed M. El-Gazzar'**, David B. Alexander", William T. Alexander",
Takamasa Numano', Masaaki ligo", Aya Naiki®, Hirotsugu Takase®’, Khaled Abbas Abdou®,
Akihiko Hirose”, Yuhji Taquahashi”, Jun Kannno®, Satoru Takahashi®”, Hiroyuki Tsuda"

"Nano toxicology Project, Nagoya City University, Nagoya, Japan.,

# Dept Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan.,
¥ Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Beni Suef University, Beni-Suef, Egypt.,
“Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.,
®’Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan.,

Div Risk Assessment, NIH, Tokyo, Japan.,

" Div Cellular and Molecular Toxicology, NIH, Tokyo, Japan.,

® Japan Industrial Safety and Health Association, Japan Bioassay Research Center, Kanagawa, Japan.

Potassium octatitanate fibers (K,O - 8TiO,, POT fibers) are widely used as an alternative to asbestos. We investigated
the pulmonary and pleural toxicity of POT fibers with reference to 2 non-fibrous titanium dioxide nanoparticles
(nTiO,) , photo-reactive anatase (a-nTiO,) and inert rutile (r-nTiO,) . Male F344 rats were administered 1 mg POT
fibers, a-nTiO,, or r-nTiO, over a 2 week period by trans-tracheal intrapulmonary spraying (TIPS) and killed 6 hours
and 4 weeks after the last TIPS administration. A significant increase in the number of alveolar macrophages was
observed in all three treatment groups at 6 hr and 4 wk. At week 4: a-nTiO,, and r-nTiO, were largely cleared from the
lung, but a large fraction of POT fibers persisted. In the BALF, ALP activity was elevated in all three treatment groups,
and LDH activity was elevated in the a-nTiO, and POT groups. In the lung tissue, the oxidative stress index and the
PCNA index were elevated in the a-nTiO, and POT groups, and there CCL2 mRNA and protein was elevated in the POT
group. All three test materials were also observed in the pleural cell pellet, and in the pleural lavage, total protein was
elevated in all three treatment groups, and LDH activity was elevated in the a-nTiO, and POT groups. In addition, the
PCNA index of the visceral mesothelium was increased in the POT group. Overall, POT fibers had greater
biopersistence, induced higher expression of CCL2, and provoked a larger tissue response than a-nTiO, or r-nTiO,.
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The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology

Greetings

The 34th Annual Meeting of the Japanese Society of Toxicologic Pathology (JSTP) will be held at
Okinawa Kariyushi Urban Resort Naha on January 25" (Thu) and 26" (Fri) (including the 30th slide
conference for histopathology on January 24" (Wed)), 2018, in Naha city, Okinawa.

It is a great honor for me to serve as president of this coming congress in Okinawa, following my
predecessors, namely my mentor Dr. Hideki Mori (16th meeting in Gifu), Dr. Takuji Tanaka (26th
meeting in Kanazawa), and Dr. Akiyoshi Nishikawa (28th meeting in Tokyo). Since coming to
Okinawa to take up my new post 16 years ago, I have been working to overcome the shortage of
pathologists in Okinawa Prefecture, including the Sakishima Islands, with a focus on basic research
into toxicologic pathology and pathological diagnosis. Through such activities, I have strongly felt
the importance of basic research, and so I decided on “Bridging from Basic Medicine to Clinical
Medicine for a Safer Life” as the main theme for this meeting.

Our research into toxicologic pathology can be described as a branch of the life sciences that
pursues the truth in a wide variety of changes caused at the cellular and tissue levels by
agrochemicals, pharmaceuticals, and other chemical substances, as well as herbs and foods, using
morphological approaches, including advanced molecular biology. I believe the ultimate goal is to
ensure people’s safety . Engaging in medical care services, we unavoidably use chemical substances
and other approaches that entail certain risks, and I believe that achievements in basic research
cannot be applied or extended to clinical medicine without the efforts of the members of our
Society to ensure safety. Accordingly, I hope that the research achievements published at this
congress will contribute to medical care services and society at large by “Bridging from Basic
Medicine to Clinical Medicine.”

In January, Okinawa is not as warm as in the rest of the year. Unlike on the Japanese mainland,
however, you will not need to wear an overcoat when attending the congress. The venue, Okinawa
Kariyushi Urban Resort Naha, is close to the pier for ferries going to isolated islands as well as
many whale-watching boats, which will be active during the congress period. Accessible in 15
minutes by car from Naha Airport and just 15 minutes on foot from Kokusaidori Street, the venue is
ideal for enjoying the splendid sunset over the East China Sea. Okinawa in January is much warmer
than the mainland, and you will surely enjoy the many sights and awamori, a distilled alcoholic
beverage unique to Okinawa.

I hope many members of our Society will be keen to present the achievements of their work at
the congress and take the opportunity to exchange opinions with other researchers. The Program
Committee has planned to hold 2 special invited lectures, 8 topics in two symposiums, 4 topics in
panel discussion and 5 topics in workshop, ranging from the basics of toxicologic pathology to the
latest topics. The Program Committee and Congress Secretariat members will do their best to make
the congress rewarding for all participants.

I look forward to seeing you in Okinawa with its blue sea and sky.

Naoki Yoshimi, M.D., Ph.D.

President, The 34th Annual Meeting of the Japanese Society of Toxicologic Pathology

( Department of Pathology & Oncology, Graduate School of Medicine,
University of the Ryukyus)
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| Access to the venue

¥ /Access routes |
Okinawa Kariyushi Urban Resort Naha &y
: 2 ' (D By car (taxi, rented car) —
@ By local bus ————
@ By Yui Rail + Walk =~ s====== «ccccesee
' ~~
IIN/ \s\
l .~\\ :
(1)5) \
@ Naha Airport
i Station
INaha Airport Map |
Getting the venue by taxi By local bus
“Short distance destination stand” “Airport stop No. 3"

7-22atm

AL D R A0 001500
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To get the Monorail (Yui Rail) station, use the
elevator or escalator to the second floor

\ 'hwm.f—w
\ Welcome Hall

DW

To Yui Rail Naha Airport Station
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Getting the venue by taxi |

Route: Naha Airport - Umisora Tunnel -Kumoji intersection -
Okinawa Kariyushi Urban Resort Naha
(within the Tomarin Port building)

Time required: Approx. 10 minutes

Fare: In the case of a taxi, approx. 1,250 yen.

Taxi stands are located to the right when coming out of the airport terminal.
The taxi stands are divided into “Long distance taxi stand” and “Short
distance taxi stand,” so please take a taxi from “short distance taxi stand.”

(Getting the venue by a rented car |

Umisora tunnel route from Naha Airport: Approx. 10 minutes (4.9km) taking the same route
as the taxi route described above.
The entrance of Okinawa Kariyushi Urban Resort Naha is located at the backside (the north side)
of the Tomarin Port building if driving from the airport to the north on Route 58
* Bellboys at the hotel entrance will guide you to the parking space.
Please park your car after unloading luggage from the car.
* “Tomarin Annex Parking Garage” is available for free.
Please bring a parking ticket to the Reception on the ground floor of Okinawa Kariyushi
Urban Resort Naha.

H Notice about the bus lane regulation on Route 58

On weekdays (Monday-Friday), the bus lane on Route 58 in front of the hotel operates
during the following time zones.
The first lane (left lane) becomes a bus-only lane. Please pay careful attention to this if you
drive from the airport direction to the hotel, particularly during the evening time,

* 7:30 AM ~ 9:30 AM (Southwards upbound: Ameku, Naha City — Kumoji, Naha City)

+ 5:30 PM ~ 7:30 PM (Northwards downbound: Asahibashi, Naha City — Ameku, Naha City)

Getting the venue by local bus |

Route No.: No. 99 Ameku Shintoshin Route

R T = . Time required: [Weekday] Approx. 20-30 minutes
Ererance A [Weekend and national holidays] Approx. 20 minutes

S, Departure)

. ’ Stops: [Getting on] “Airport stop No. 3"at the domestic

flight passenger terminal building
[Getting off] Tomaritakahashi stop -

Approx. 1 minute walk

= S

Fare: 230 yen

. \g \ :
o e e B B | g Oinava e
Tomarin Annex Parking Garage EASSC) l Urban Resort Naha -

(Getting the venue by Monorail (Yui Rail) |

@7 EU-I—F

Time required: Approx. 25 minutes in total
[Monorail] Approx. 14 minutes
[Walk] Approx. 10 minutes (Miebashi Station venue)

@ — b VEBEE

Approx.

Route: [Monorail] Get on at Naha Airport Station - e L 10 minutes walk
Get off at Miebashi Station - R T/
Miebashi

Approx. 10 minute walk to the venue Station

Fare: 300 yen
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| Venue Floor Plans
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General Information

M To the Participant

1.

10.

11.

12.
13.
14.

General Reception is located at 6F Lobby.
Date and Time: January 25th (Thu.) 8 : 00-17 : 00
January 26th (Fri) 8 :30-15:00
Early registration
1) Early registration through the website
Name card will be sent only domestically to those who have completed Early registration through the
website by December 8th, 2017. You are kindly asked to bring your name card to the venue on the day.
Your name card will not be sent if your payment has not been confirmed by December 15th, 2017. In
this case, you will be asked to pay the fee for On-site registration.
2) Early registration from abroad
Please printout the confirmation e-mail sent to the registered e-mail address and bring it to the General
Reception in the venue. You will receive a receipt and a name card.
For On-site registered participants, please fill out the On-site registration form and make the payment for
Registration fee at the General Reception, and wear provided name card throughout the congress. Students
must show student IDs.

Member: 12,000 Yen

Student Member: 6,000 Yen

Non-Member: 18,500 Yen 3% Included abstract book fee (5,000 Yen)

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

The abstract book will be mailed to the members in advance, so please bring it on the day. Extra copies
of the abstract book will be available at 2,000 yen for members, 5,000 yen for non members and
2,000 yen for Students per issue.
For questions and discussions, please follow the chairperson’s instructions and state your name and
affiliation first by using the provided microphone.
Smoking is allowed in designated areas.
Please turn off your cell phones or set them to be silent mode inside the venue.
Lunch boxes will be provided during Luncheon Seminars. You can also use restaurants in the vicinity of
the venue.
Company Exhibitions will be held. Refreshment corner and Drink corner will also be available at the
Shell Hall.
Place: 7F Shell Hall
Date and Time: January 25th (Thu.) 8 130 ~ 18 : 20
January 26th (Fri) 8 :30 ~ 15:00
Cloakroom
Place: 6F Lobby(in front of Ouchou banquet room)
Date and Time: January 25th (Thu.) 8 : 00 ~ 20 : 40
January 26th (Fri) 8 :30~ 17 : 00
The paging service will not be available in the venue.
Please use the message board located at the General reception (6F Lobby).
Photography and video or sound recording are prohibited in the venue.
Please take the charge of your valuables.
For the payment of annual membership fee, new member enrollment, and the alteration registration,
please contact to JSTP Secretariat desk (6F Lobby) .
Date and Time: January 25th (Thu.) 8 : 00- 17 : 00
January 26th (Fri) 8 :30-14:00
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B General Assembly and Board of Councillors
Place: 6F Nirai Kanai banquet room
Date and Time:  January 26th (Fri) 15 :20- 16 : 50
Agenda: Performance and annual review in 2017
Budget and planning for annual performance in2018
Recommendation Meritorious Members
Councillors

Nirai Kanai banquet room (Venue 1)

g PV 0 gl

——

N
Wi
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M Luncheon Seminar
Free tickets for Luncheon Seminars will be provided at the Luncheon Seminar Ticket Desk (Ouchou
banquet room)
Date and Time: January 25th (Thu.) 8:00 ~ 11:00
January 26th (Fri.) 8:30 ~ 11:00

Luncheon Seminar I

January 25th (Thu.) 12:10 ~ 13:00 Nirai Kanai banquet Room, 6F

“Immune functions in lymph nodes - how lymph nodes work; illustrated anatomical basis for surveillance,
filtration and antigen response”

Speaker:  Cynthia Willard-Mack (Pathology, Envigo US)

Chair: Makoto Imatachi (Envigo Co., Ltd.)

Co-sponsor: Envigo Co., Ltd.

Luncheon Seminar II

January 25th (Thu.) 12:10 ~ 13:00 Ouchou banquet Room, 6F

“Histopathologic evaluation for the Monkey Safety Test for Neurovirulence of Yellow Fever and Tetravalent
Dengue Vaccines - WHO Protocol for Live-Attenuated Vaccines-"

Speaker:  Sheila Grimes (Southern Research)

Chair: Kazumoto Shibuya (Nippon Institute for Biological Science)

Co-sponsor: Southern Research/Three S Japan Co., Ltd.

Luncheon Seminar I

January 26th (Fri) 12:10 ~ 13:00 Nirai Kanai banquet Room, 6F

“Use of Unbiased Stereology in Drug Development”

Speaker:  Danielle L. Brown, DVM, MS, DACVP, DABT (Charles River Pathology Associates)
Chair: Kaori Isobe (Charles River Edinburgh)

Co-sponsor: Charles River

Luncheon Seminar IV

January 26th (Fri) 12:10 ~ 13:00 Ouchou banquet Room, 6F

“Non-clinical safety studies for human cell derived tissue-engineered medical products”
Speaker:  Hiroaki Magotani (Shin Nippon Biomedical Laboratories, Ltd.)

Chair: Kimiaki Hirakawa (Shin Nippon Biomedical Laboratories, Ltd.)

Co-sponsor: Shin Nippon Biomedical Laboratories, Ltd.

M Social Gathering Banquet
Place: Nirai Kanai Banquet room. 6F
Date and Time: Jan. 25th (Thu.) 18:30 ~
*The Social gathering banquet requires Early registration, and On-site registration will be available at
9,000 yen (7,000 yen for students) at the General Information desk on Jan. 25th (Thu.) . First come,
first served. Please note that we may close registration due to limited seating.

127



The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology

To Presenters

B Request to Special Lecture, Symposium, Panel discussion, Workshop and Oral Presentation
1. Data and PCs
1) For Windows
+ Please bring your USB memory stick or your own PC to Reception for PC 30 minutes before your
presentation.
(It is recommended to bring personal USB memory sticks or PC to avoid any troubles that may be
caused by differences in the user environment.)
+ Windows 7 based PCs with Microsoft Power Point 2007, 2010, and 2013 are available.
+ To avoid display problems, please use standard OS fonts such as Century, Century Gothic, Times New
Roman or Arial.
+ Please bring USB memory sticks acceptable for windows.
+ Please name your presentation file using your program number and your name.
EX. Symposium-1 Taro Yamada
+ Please do not store any data except your presentation in your USB memory stick.
2) For Macintosh
* Please bring your own PCs to Reception for PC 30 minutes before your presentation.
+ USB memory stick is unavailable.
3) Notification for using your own PC.
* Monitor output with a D-sub15 pin is required. If your PC requires an adaptor for D-sub15 pin, please
prepare by yourself. Please note that connections other than D-sub15 pin are unavailable
* Please make sure to bring the power cable.
+ Please bring an extra data in case of any unexpected media problems.
* Movies and sound reproductions are not allowed.
* Please bring your PC with you when you finish your presentation.

2. Presentation
+ When the prior presenter starts his/her presentation, please sit in the Next-Presenter seat.
+ The monitor, pad and mouse will be provided on the rostrum. Please use them by yourself with
looking at the screen and use the cursor of the mouse or a pointer.
* Presenter’s tool will not be available during presentation.

3. Time allocation

Session Types Presentation time Discussion Time Signal light colors
Special Lecture . . . Yellow light will turn
p . Presentation time and discussion style are as 18
Symposium nf d before on 1 minute before
Panel discussion fntormed betore. the presentation time
ends.
Workshop Red light will turn on
8 minutes 4 minutes i
Oral Presentation when presentation
time ends.
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H Request to Poster Presenters

1.

Poster panel size is described as right figure.

+ Poster number tags (20 cm X 20 cm) will be provided
by the congress secretariat. Please indicate your
abstract title, name and affiliation in the upper area of
the poster panel.

* The placement space for the poster is height 190 cm
and width 90 cm. The space for the poster number
should be secured when you place your poster from the
top edge. (If your poster would be placed to the 210cm
bottom, please be careful of the placement to avoid
getting difficult to see.)

- Japanese language is acceptable.

Please set up and remove your poster according to the time table below.

90cm
Poster Abstract Title
No. Name / Affiliation
20cm 70cm

Placement Space
for Poster

Set-Up Time Presentation periods Removal time
January 25, Thu. 8:30 ~ 10:00 17:20 ~ 18:20 18:20 ~ 18:30
January 26, Fri. 8:30 ~ 10:00 13:10 ~ 14:10 15:00 ~ 15:20

20cm

190cm

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

Magnets and presenter’s badge are available for each poster panels. Please wear presenter’s badge

during presentation time. Please take the badge with you after the session.

Please proceed with your presentations by Chair's instructions.

+ 5 minutes are prepared for each presenter (1 minute for presentation and 4 minutes for discussion).

+ Please be strict to your presentation time.
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Bl President's Awards (Best Award, Excellent Award, Case Study Award)
Please note that abstracts marked with asterisks ( * ) are written by authors under the age of 40 and are
considered for President's Awards (Best Award, Excellent Award and Case Study Award).

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

Samplel

COI Disclosure Information
Taro Dokusei

In connection with this presentation, there is

no COI to be disclosed with any companies.

Sample2

COI Disclosure Information
Hanako Dokusel

In connection with this presentation,

we disclose COI with following companies.

Executive/Advisory Position: (OOCampany)
Funded research/Collaborative research:  (OOCampany)
Lecture Honorariums, etc.: (OOCampany)
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Timetable

January 24 (Wed,)

8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

Venue 1 Venue 2 Kotobuki - In front of In front of Poster room
(Nirai Kanai banquet| (Ouchou banquet s 6F Nirai Kanai Shell Hall (Shell Hall
room, 6F) room, 6F) ugure, banquet room, 6F | banquet room, 7F | banquet room, 7F)
12:30 12:30
Editorial Committee
13:30
13:45
Educational
Committee
14:45
The 30th
Slide Conference [15:00
Board Meeting
17:00
17:30
17:50
Explanation of
Exam Questions
18:50
19:00
Banquet Seminar 20:00
Global President’s
Meeting
20:50
21:00
21:00
IFSTP EC
Meeting
21:50
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Timetable

January 25 (Thu)

Venue 1 Venue 2 In front of In front of Poster room
(Nirai Kanai banquet| (Ouchou banquet MIYARABI, 7F Nirai Kanai Shell Hall (Shell Hall
room, 6F) room, 6F) banquet room, 6F | banquet room, 7F | banquet room, 7F)
8:00 8:00 ~
Reception Starts
8:30 8:30
8:40 ~ Opening ceremony
9:00 8:50
Poster Setup
Oral Presentaion
10:00
. 0-01 ~0-10

10:00 10:00

10:50
11:00 R0

Special Lecture 1
Yoko Aniya

11:50
12:00

12:10 12:10

: Luncheon Seminar I
Luncheon Seminar 1| =°C, .o, Research/ Reception Company
Envigo Co., Ltd. Three S Japan Co.,, Ltd. Exhibitions

13:00 13:00 13:00

13:20

Poster Viewing/
Company Exhibitions
14:00 Symposium 1

Innovation of
carcinogenic risk assessment

15:00 L1500
15:10

Panel Discussion

16:00 Expertise training
for toxicologic
pathologists and
encouragement of
their career design

17:00
17:00 11710
17:20
17:20
Poster Presentation I
18:00
18:20 18:20
15830 Poster Removal
18:30
19:00
Social Gathering
Banquet
20:00
20:30
21:00
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Timetable

January 26 (Fri)

8:00

9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

18:00

19:00

20:00

21:00

Venue 1 Venue 2 In front of In front of Poster room
(Nirai Kanai banquet| (Ouchou banquet MIYARABI, 7F Nirai Kanai Shell Hall (Shell Hall
room, 6F) room, 6F) banquet room, 6F | banquet room, 7F | banquet room, 7F)
8:30 ~ 8:30 8:30
Reception Starts
8:50
Poster Setup
Symposium 2
A safety assessment of
nano-materials and 10:00
its prospect 10:00
10:50
11:00
Special Lecture 2
iroshi Ki Poster Viewing/
Hiroshi Kido
. rost Company Exhibitions
11:50
Reception Company
12:10 12:10 12:10 Exhibitions
Luncheon Seminar II | Luncheon Seminar IV International
Charles River Shin Nippon Terminology
Biomedical Laboratories, Ltd. i
13:00 13:00 13,00 COMMittee
13:10
13:10
Poster Presentation I
14:10
14:10
14:20
Workshop Poster Viewing
Pathological aspects and the 15:00 15:00 15:00

mechanisms in NASH models
15:20

15:20

Board Councillors
The General Assembly
Awards Ceremony
Closing Ceremony

16:50

15:00
1520 Poster Removal
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| Program

Special Lecture1

Day 1, January 25, Thursday 11:00 ~ 11:50 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Naoki Yoshimi (Department of Pathology and Oncology, Graduate School of Medicine,
University of the Ryukyus)

SL1 Development of bioresources in Okinawa and toxicology
Yoko Aniya

Okinawa Institute of Science and Technology Graduate University

Special Lecture2

Day 2, January 26, Friday 11:00 ~ 11:50 Venue 1 (Nirai Kanai banquet room, 6F)
Chair: Hideki Wanibuchi (Department of Molecular Pathology,Osaka City University Medical School)

SL2 Mechanisms of food allergy and oral immune tolerance in early infancy and possible
diagnostic biomarkers of them
Hiroshi Kido, M.D., Ph.D.

Institute for Enzyme Research, Tokushima University

Symposium1 Innovation of carcinogenic risk assessment

Day 1, January 25, Thursday 13:20 ~ 15:00 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Akiyoshi Nishikawa (National Institute of Health Sciences) -
Tetsuya Tsukamoto (Department of Diagnostic Pathology, Fujita Health University School of Medicine)

SY1-1  Early detection of risk of bladder carcinogenesis by immunohistochemistry for
y-H2AX
O Takeshi Toyoda", Kohei Matsushita", Young-Man Cho", Jun-ichi Akagi",
Mizuki Sone'?, Akiyoshi Nishikawa®, Kumiko Ogawa"

" Division of Pathology, National Institute of Health Sciences,
?Tokyo University of Agriculture and Technology,
¥ Biological Safety Research Center, National Institute of Health Sciences

SY1-2  Therole of surfactant protein and application for assessment of the risk of
carcinogenesis.
Masanao Yokohira

Onco-pathology, faculty of medicine, Kagawa university

SY1-3  Elucidation of molecular markers and establishment of rat model for early detection
of prostatic carcinogens.
O Shugo Suzuki, Aya Naiki-Ito, Hiroyuki Kato, Satoru Takahashi

Nagoya City University Graduate School of Medical Sciences Experimental Pathology and Tumor Biology
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SY1-4 A novel gene expression-based short-term model for detecting genotoxic
hepatocarcinogens

O Min Gi, Masaki Fujioka, Ann Kakehashi, Hideki Wanibuchi
Department of Molecular pathology, Osaka City University Graduate School of Medicine

Symposium2 A safety assessment of nano-materials and its prospect

Day 2, January 26, Friday 8:50 ~ 10:50 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Masumi Suzui (Department of Molecular Toxicology,Graduate School of Medical Sciences
and Medical School Nagoya City University) *
Kaori Miyata (Sumitomo Chemical Co.,Ltd)

SY2-1  Nanomaterial respiratory toxicity monitored in rats after whole body inhalation.
Jun Kanno
Japan Bioassay Research Center, Japan Organization of Occupational Health and Safety
SY2-2  International trends and necessity of chronic effects information on risk assessment
of nanomaterials
Akihiko Hirose
Division of Risk Assessment, Biological Safety Research Center, National Institute of Health Sciences
SY2-3  Nano-safety research of nanoparticles used in foods toward sustainable
nanotechnology
O Kazuma Higashisaka'?, Kazuya Nagano", Hiroshi Matsumoto®, Yasuo Tsutsumi'?
Y Grad. Sch. Pharm. Sci., Osaka Univ., * Grad. Sch. Med., Osaka Univ., ¥ MEIC, Osaka Univ.

)

SY2-4  Novel Antioxidative Nanotherapeitics by Nitroxide-radical Containing Polymer
Nanoparticles
Yukio Nagasaki

Department of Materials Science and Medical Sciences, Satellite, University of Tsukuba, Tsukuba, Japan

Panel Discussion  Expertise training for toxicologic pathologists and encouragement of their career design

Day 1, January 25, Thursday 15:10 ~ 17:10 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Midori Yoshida (Food Safety Commission of Japan, Cabinet Office) -
Mitsuru Kuwamura (Osaka Prefecture University)

PD-1 Current status of histopathology slide educational session for JSTP certification exam,
and the role of toxicologic pathologists in drug development
Satoru Hosokawa
Global Drug Safety Research, Eisai Co., Ltd.

PD-2 Education and Postgraduate Career Guidance on Toxicologic Pathology in Japanese
Veterinary Schools
Makoto Shibutani
Tokyo University of Agriculture and Technology

PD-3 Veterinary Education in the U.S. and Career Development Path for Toxicologic
Pathologists
Hajime Hiraragi

Amgen Inc., Comparative Biology & Safety Sciences, South San Francisco, CA, USA
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PD-4 A Comparison of Practice of Industrial Toxicologic Pathologists in Japan and the
United States

Takayuki Tsuchiya

Department of Safety Assessment and Laboratory Animal Resources (West Point, PA U.S.A)), MR L,
Merck & Co., Inc., Kenilworth, NJ, USA

Workshop Pathological aspects and the mechanisms in NASH models

Day 2, January 26, Friday 14:20 ~ 15:20 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Satoru Takahashi (Nagoya City University Graduate School of Medical Sciences)) -
Atsuhiko Kato (Chugai Pharmaceutical Co,Ltd.)

WS-1 Role of systemic immunity in the progression of hepatic inflammation in a rat model
of nonalcoholic steatohepatitis
O Takeshi Izawa, Shoko Ohji, Machi Atarashi, Rena Miyagi, Ai Hashimoto,
Mitsuru Kuwamura, Jyoji Yamete

Veterinary Pathology, Osaka Prefecture University
WS-2 % How does the hepatic lesion progress to fibrosis and tumor in a newly established
murine model for NASH

O Yui Terayama, Kazue Akira, Takashi Yamagiwa, Yuki Nakatani, Nanayu Oshima,
Tsuyoshi Morio, Tetsuro Matsuura, Kiyokazu Ozaki

Laboratory of Pathology, Setsunan University

WS-3 x  Effects of trans fatty acid and its substitute on NASH model by a modified CDAA diet
O Noriko Kemuriyama", Kaori Ikehata", Takuya Yamashita", Kinuko Uno",
Soon Hui Teoh", Shuji Ogawa®, Atsushi Watanabe”, Katsuhiro Miyajima", Dai Nakae"
"Dept. Nutr. Sci. Food Safety, Facul. Appl. Biosci., Tokyo Univ. Agricul.,
? Zeria Pharmaceutical Co., Ltd., ¥ ASAHI KASEI MEDICAL CO., LTD.

WS-4 * Establishment a model of non-alcoholic steatohepatitis-related
hepatocarcinogenesis in connexin 32 dominant negative transgenic rats
O Aya Naiki-Ito'?, Hiroyuki Kato", Shugo Suzuki", Satoru Takahashi"
"Dept. Exp. Path. Tumor Biol., Nagoya City Univ., ¥ Pathol. Div., Nagoya City East Med. Ctr.

WS-5 Differences of pathological findings between two NASH model mice

O Takahiro Okuno, Naomi Ishii, Anna Kakehashi, Masaki Fujioka, Min Wei,
Hideki Wanibuchi

Department of Pathology, Osaka City University Graduate School of Medicine

Oral Presentation I Carcinogenic mechanism & cancer prevention

Day 1, January 25, Thursday 8:50 ~ 9:26 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Katsuhiko Yoshizawa (Mukogawa Women's University) *
Mayumi Kawabe (DIMS Institute of Medical Science,Inc)

0-01 %  Toxicity and mechanism of action of palmitoyl piperidinopiperidine
OS Ando”, H Matsumoto", K Fukamachi”, M Futakuchi'®, N Yoshimi®, M Suzui"

"Dept. Mol. Tox., Grad. Sch. Med. Sci., Nagoya City Univ., ¥ Dept. Path., Nagasaki Univ. Hosp.,
¥ Dept. Path. Oncol., Faculty of Medicine, Univ. of the Ryukyus
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Genotypic/phenotypic differences between DMBA- and PhIP-induced mammary
adenocarcinomas in BALB/c-p53*" mice
O Yukino Machida", Yukiko Sudo", Naoaki Uchiya", Masako Ochiai”, Toshio Imai"

YNatl. Cancer Ctr. Res. Inst., Dep. Anim. Exp., ©Natl. Cancer Ctr. Res. Inst., Ctr. Anim. Div.

Study of the mechanism of carcinogenesis by prenatal exposure to dimethylarsinic

acid in mice

(O Masaki Fujioka, Min Gi, Takahiro Okuno, Kenji Kumada, Anna Kakehashi, Yuji Oishi,
Hideki Wanibuchi

Dept. Mol. Path., Osaka city univ. grad. sch. med.

Oral Presentation I Toxic mechanism

Day 1, January 25, Thursday 9:26 ~ 10:14 Venue 1 (Nirai Kanai banquet room, 6F)
Chair: Akira Inomata (Fujifilm Corporation) « Yoshiro Tani (Daiichi Sankyo Co., Ltd.)

0-04 *

0-05

0-06 *

0-07 *

Epithelial-Mesenchymal Transition in Cysts in the Choroid Plexus and Renal Tubules
O Atsuko Murai, Kenji Nakamura, Norifumi Takimoto, Kengo Namiki, Daisuke Hibi,
Yukihiro Yanagizawa, Koji Shimouchi, Hiroyuki Yanagi

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

DS-7250, a Diacylglycerol Acyltransferase 1 Inhibitor, Enhances Hepatic Steatosis in
Zucker Fatty Rats Via Upregulation of Fatty Acid Synthesis

O Kazuyoshi Kumagai, Kyohei Yasuno, Takuma Iguchi, Kiyonori Kai, Kazuhiko Mori
Medicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.

Histopathologic Characterization of Mifepristone-Induced Ovarian Toxicity in

Cynomolgus Monkeys

O Yoshikazu Taketa', Kanta Horie?, Tetsuya Goto®, Etsuko Ohta”, Kyoko Nakano-Ito",
Kazuhiro Hayakawal), Yuki Seki®, Aya Goto", Satoru Hosokawa"

" Tsukuba Drug Safety, Eisai, 2 Neurology Business Group, Eisai, * Sunplanet

Drug-Induced Fluorosis in Skeletal/Dental Tissues in Rodent Chronic Toxicity Studies

O Yuki Seki"”, Kenichi Noritake”, Yoshikazu Taketa", Shoji Asakura®, Akiyo Otsuka",
Aya Goto", Etsuko Ohta", Kyoko Nakano", Kazuhiro Hayakawa', Jiro Sonoda",
Satoru Hosokawa"

YEisai Co., Ltd., ® Sunplanet Co., Ltd.

Oral Presentation l Biomarkers

Day 1, January 25, Thursday 10:14 ~ 10:50 Venue 1 (Nirai Kanai banquet room, 6F)
Chair: Min Gi (Osaka City University Graduate School of Medicine) «

0-08 *

Daisuke Hibi (ONO pharmaceutical Co.,Ltd.)

Short-term detection of gastric carcinogens using DNA double-strand break marker,

y -H2AX

O Asako Okabe, Yuka Kiriyamal), Shugo Suzuki?, Kouhei Sakurai", Satoru Takahashi?’,
Tetsuya Tsukamoto"

" Dept Diag Path, Fujita Health Univ Sch Med, ? Dept Exp Pathol Tumor Biol, Nagoya City Univ
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0-09 *  Acute changes in histopathology and intravascular imaging after renal denervation in
swine
O Atsushi Sakaoka'?, Akiyuki Takami®, Yuji Onimura", Hitomi Hagiwara",
Hisako Terao", Fumiaki Kumagai®, Kiyoshi Matsumura®

Y Terumo, * Osaka Inst. of Technology, ¥ Univ. of Fukui, * Hatano Res. Inst. FDSC

0-10 Potential biomarker for diagnosis of pancreas cancer

O Katsumi Fukamachi”, Mitsuru Futakuchi", Hiroyuki Tsuda®”, Masumi Suzui"

" Department of Molecular Toxicology, Nagoya City University Graduate School of Medical Sciences,
# Nanotoxicology project, Nagoya City University

Poster Presentation I -1

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Kyoko Nakano(lIto) (Eisai Co.,Ltd.) « Hirofumi Hatakeyama (Ina Research Inc.)

P-01 CD44v6 expression in NNK-induced mouse lung adenocarcinoma
O Keiko Yamakawa'’, Masanao Yokohira'’, Nozomi Hashimoto", Yuko Narusawa'’,
Shota Yoshida", Kousuke Saoo'?, Katsumi Imaida”

" Onco-Pathol., Fac. Med., Kagawa Univ., “Kaisei General Hosp.
P-02*  Minimal change disease of the kidney in a young Sprague-Dawley rat
O Kyohei Yasuno, Kumi Honda, Shinobu Hakamata, Kiyonori Kai, Kazuhiko Mori
Medicinal Safety Research Laboratories, Daiichi Sankyo Co., Ltd.
P-03 Mechanistic analysis of PhIP on carcinogenesis using mouse colon organoids
O Toshio Imai", Masako Ochiai”, Mie Naruse", Yoshitaka Hippo®
" Div. Anim. Exp., Natl. Cancer Ctr. Res. Inst., # Div. Mol. Carcinog., Chiba Cancer Ctr. Res. Inst.
P-04 Cytotoxicity of the crude extracts of Musa basjoo in human colon cancer cells
OH Matsumoto”, S Ando", K Fukamachi”, M Futakuchi'®, N Yoshimi®, M Suzui"
" Dept. Mol. Toxicol., Nagoya City Univ. Grad. Sch. Med. Sci. & Med. Sch.,
? Dept. Pathol., Nagasaki Univ. Hosp., ¥ Dept. Pathol. & Oncol., Univ. of the Ryukyus

P-05 Overcoming resistance to cetuximab with honokiol, a small-molecule polyphenol
OMari lida", Hannah E. Pearson”, Rachel A. Orbuch”, Nellie K. McDaniel",
Kwangok P. Nickel”, Randall J. Kimple", Jack Arbiser®, Deric L. Wheeler"

" Department of Human Oncology, University of Wisconsin School of Medicine and Public Health
 Department of Dermatology, Emory University School of Medicine, Winship Cancer Institute

Poster Presentation I -2

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Kaoru Inoue (National Institute of Health Sciences) -Masanao Yokohira (Kagawa University)

P-06 Proteome analysis in NASH liver tissue and associated hepatocellular carcinomas
O Anna Kakehashi, Takahiro Okuno, Masaki Fujioka, Min Gi, Hideki Wanibuchi
Dept. Mol. Pathol. Osaka City Univ. Grad. Sch. Med.
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Responses of cellular senescence-linked cell metabolism-related molecules by

genotoxic or non-genotoxic carcinogens in rats

O Yuko Ito"?, Kota Nakajima'?, Yasunori Masubuchi'?, Fumiyo Saito®, Yumi Akahori®,
Toshinori Yoshida", Makoto Shibutani"

YLVP, TUAT, ¥ UGSVS, Gigu Univ., ¥ Chem. Eval. Res. Inst.

Effects of astragalus injection on early hepatocarcinogenesis in SD rats.

O Meilan Jin, Qian Tang, Mei Zhang, Rendong Fang, Jian Wang, Zili Wang

Laboratory of Veterinary Pathology, College of Animal Science and Technology, Southwest University

Chemopreventive effects of luteolin on pancreatic carcinogenesis

O Hiroyuki Kato, Aya Naiki-Ito, Shugo Suzuki, Satoru Takahashi

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

Influence of strain difference of trans fatty acids on NASH-like lesions between Hsd

rats and F344 rats fed with a CDAA diet.

O Kinuko Uno, Ktsuhiro Miyjima, Soon Hui Teoh, Noriko Kemuriyama, Shuji Ogawa,
Atsusi Watanabe, Dai Nakae

Facul. Agricul, Graduate School of Tokyo Univ. Agricul

Poster Presentation I -3

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Mihoko Ono (Astellas Pharma Inc.) « Shinji Takasu (National Institute of Health Science)

P-11

P-12 %

P-13

P-14 %

Starvation-induced liver autophagy in aged mice
O Seiichi lizuka", Miwa Nahata', Hitomi Sekine", Naoki Fujitsuka', Hiroshi Takeda®?

" Tsumura & Co.,
? Pathophysiology and Therapeutics, Faculty of Pharmaceutical Sciences, Hokkaido University,
¥ Hokkaido University Hospital Gastroenterological Medicine

Multidirectional analyses of hepatic chronotoxicity induced by cadmium in mice

O Hiroki Yoshioka'?, Tsunemasa Nonogaki", Yoshimi Ichimaru", Katsumi Ohtani”,
Masumi Suzui”, Nobuhiko Miura®

YKinjo Gakuin University, ¥ Nagoya City University,

® Japan National Institute of Occupational Safety and Health

Analyses of mechanism on liver toxicity by CCA

O Naofumi Takahashi", Satoru Yamaguchi®, Ryoichi Ohtsuka", Makio Takeda",
Yoshitaka Katoh', Tsuyoshi Ito"”, Aya Koyama", Atsushi Shiga", Yoshimasa Okazaki',
Toshinori Yoshida®, Takanori Harada"

" The Institute of Environmental Toxicology, % Tokyo Univ. Agricul. Technol.

Time dependent cytoprotective phenomenon of lipopolysaccharide in TAA-induced

acute liver injury in rats

(O Mohammad Rabiul Karim, Munmun Pervin, Mizuki Kuramochi, Takeshi Izawa,
Mitsuru Kuwamura, Jyoji Yamate

Veterinary Pathology, Osaka Prefecture University
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Poster Presentation I -4

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)

Chair: Shugo Suzuki (Nagoya City University Graduate School of Medical Sciences) -
Noriko Tsuchiya (Shionogi&Co.,Ltd.)

P-15 Effect of edaravone on cisplatin nephrotoxicity
O Natsumi Koike, Ayaka Sasaki, Rin Yamori, Tomoaki Murakami, Kazuhiko Suzuki
Tokyo University of Agriculture and Technology Faculty of Agriculture Cooperative Department of
Veterinary Medicine

P-16 *  Effects of Dimethyl Fumarate on renal interstitial fibrosis
O Ayaka Sasaki, Natsumi Koike, Rin Yamori, Tomoaki Murakami, Kazuhiko Suzuki
Tokyo University of Agriculture and Technology, Faculty of Agriculture, Department of Veterinary

Medicine

P-17 *  Transformation of renal tubular epithelial cell associated with decreased expression
of HNF a
ORin Yamori, Natsumi Koike, Ayaka Sasaki, Tomoaki Murakami, Tetsuya Furuya,
Kazuhiko Suzuki
Tokyo University of Agriture and Technology, Fuculty of Agriculture, Cooperative Department of
Veterinary Medicine
P-18 High-throughput screening of the hypoxia pathway: examining promoter response
and function
O Masato Yonezawa', Shelley Force Aldred"”, Nathan Trinklein", Menghang Xia®,
Ruili Huang®, Jim Hudson®, Johanna Samuelsson"

" Active Motif Inc., ¥’ NIH Chemical Genomics Center, * Hudson Alpha Institute for Biotechnology
P-19%  Catch up growth and immune organ development in DOHaD study
(O Mai Todoroki, Mika Senuma, Fumiaki Kumagai, Yoshiaki Saito, Makiko Kuwagata

Hatano Research Institute Food and Drug Safty center

Poster Presentation I -5

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)

Chair: Kinji Kobayashi (Shin Nippon Biomedical Laboratories, Ltd.) -
Saori Matsuo (Chugai Pharmaceutical Co,Ltd.)

P-20 % Inhalation single toxicity studies of 1-methylnaphthalene in rats and mice:
Histopathological Aspect
OMi Ju Lee

Inhalation Toxicity Research Center, Occupational Safety and Health Research Institute
P-21 Respiratory lesions induced in rats after inhalation exposed to Methyl Acrylate for 13
weeks.
O Kenji Takanobu, Hideki Senoh, Yumi Umeda, Shigetoshi Aiso, Jun Kanno
Japan Bioassay Research Center, JOHAS
P-22 Nasal Cavity Neoplastic/Non-neoplastic lesion induced by 104-week whole body
inhalation exposure to Methyl Acrylate in rats
(O Hideki Senoh, Kenji Takanobu, Yumi Umeda, Shigetoshi Aiso, Jun Kanno
Japan Bioassay Research Center, JOHAS
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P-23*%  Myocardial damage induced in rats by a single dose of combretastatin A4 disodium
phosphate
OR Tochinai"”, K Komatsu", J Murakami", Y Nagata’, M Ando", C Hata", T Suzuki",
S Kado", T Kobayashi”, M Kuwahara®

"Yakult Cent. Inst., ¥ Dep. of Vet. Pathophysiol. and Anim. Health, The Univ. of Tokyo

Poster Presentation I -6

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Chihiro Noguchi (TAISHO PHARMACEUTICAL CO., LTD.,) - Akihiro Hirata (Gifu University)

P-24 %  Studies on the tumor-promoting activity of alpha-linolenic acid-enriched
diacylglycerol oil
O Hiroshi Honda", Taisuke Kawamoto", Yuko Doi?, Takuya Mori", Shoji Matsumura",

Norio Imai?, Yukinori Mera?, Yuichi Ito"”, Osamu Morita"

“Kao Corporation, ? DIMS Institute of Medical Science, Inc.

P-25 A 26-week Short-term Carcinogenesis Bioassay of Organic Germanium, poly-trans-
[(2-carboxyethyl) germasesquioxane] (Ge-132) using rasH2 Mice
O Yuko Doi", Norio Imai", Mayuko Suguro”, Mayumi Kawabe", Isao Sato®

YDIMS Institute of Medical Science, Inc., # Asai Germanium Research Institute Co., Ltd.

P-26 * Immunohistochemical examination of a tumor observed in the liver
ODu Mu, Guo Hui, Zhang Yuexiang, Liu Xiangjiang, Zhang Weijuan, Ji Xiaoxia,
Guo Maowu, Yasuhiko Hirouchi
JOINN Laboratories
P-27 %  Study on toxicity of o-Acetoacetotoluidide (AAOT) Kenji kumada Dept. Mol. Path.,
Osaka City Univ. Graduate Sch. Medicine

O Kenji Kumada, Takahiro Okuno, Min Gi, Masaki Fujioka, Nao Yukimatsu,
Anna Kakehashi, Hideki Wanibuchi

Department of Molecular Pathology Osaka City University Medical School
P-28 Immunohistochemical characteristics of proliferative lesions in Wistar Hannover rat
thymus

O Yuki Tomonari, Junko Sato, Tetsuro Kurotaki, Ryosuke Kobayashi, Takuya Doi,
Takeshi Kanno, Minoru Tsuchitani

LSIMedience Corporation, Pathology Department

Poster Presentation I -7

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Hideshi Kaneko (TEIJIN PHARMA LIMITED) - Akiko Nakamura (JAPAN TOBACCO INC.)

P-29 Oral toxicity study of neonicotinoid pesticide dinotefuran in CD-1 mice
O Yukie Tada, Toyohito Tanaka, Kiyomi Ikushima, Toshinari Suzuki, Akiko Inomata,
Takako Moriyasu

Tokyo Metropolitan Institute of Public Health
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P-30 *

P-31 %

P-32 *

Comparison between MNU manufacturing facilities concerning the medium-term
multi-organ carcinogenesis bioassay

O Taiki Sugiyama, Kazunari Uda, Hitomi Higuchi, Yuko Doi, Akihiro Hagiwara,
Yukinori Mera

DIMS Institute of Medical Science, Inc.

The high incidence of amyloidosis in control ICR mice in carcinogenicity studies:

Comparison to historical controls (2nd report)

(O Tsuyoshi Ito, Yoshitaka Katoh, Emi Makino, Aya Koyama, Naofumi Takahashi,
Atsushi Shiga, Yoshimasa Okazaki, Takanori Harada

The Institute of Environmental Toxicology (IET)

Comparative study of pathological characteristics of rat mesotheliomas induced by
MWCNT and chrysotile

O Motoki Hojo", Yoshimitsu Sakamoto", Yukio Yamamoto", Yuko Hasegawa'
Shiho Murakami®, Ai Maeno", Akihiko Hirose”, Dai Nakae™

“Tokyo Metropol. Inst. Pub. Health, ? Natl. Inst. Health Sci., ¥ Tokyo Univ. Agricul.

’

Poster Presentation I -8

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Hiroaki Kawaguchi (Kagoshima University.) ¢

P-33

P-34 %

P-35 *

P-36

142

Kimiaki Hirakawa (Shin Nippon Biomedical Laboratories, Ltd. )

A 90-day oral toxicity study of vanillin propylene glycol acetal (vanillin PGA) in rats
O Takanori Yamada'?, Kohei Matsushita", Takeshi Toyoda', Tomomi Morikawa"
Miwa Takahashi”, Kaoru Inoue”, Kumiko Ogawa"

" Div. Pathol., Natl. Inst. Health Sci., ¥ LVP, Tokyo Univ. Agri. Tech.

9

13-week subchronic toxicity study of isoeugenol methyl ether in F344 rats
O Jun-ichi Akagi, Young-Man Cho, Yasuko Mizuta, Kumiko Ogawa
Div. Pathology, Natl. Inst. Health Sci.

Characteristic pathological changes in nuclei of ADC drug-treated animals
O Mingshu Huang, Toko Ohira, Liang He, Jingjing Mao, Jianyan Yan, Tiantian Cui,
Minbo Hou, Hua Li, Jing Ma

National Shanghai Center for New Drug Safety Evaluation and Research

Investigation on carcinogenicity study of prescription drugs -Part |-

O Jihei Nishimura", Mizuho Nonaka", Misaki Naota", Satoshi Tsunoda",
Yukie Saegusa, Hiroshi Doguchi”, Hiroshi Onodera", Osamu Fueki",
Kazutoshi Shinoda", Kumiko Ogawa®, Akiyoshi Nishikawa®”

VPMDA, ¥ NIHS
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Poster Presentation I -9

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Satoshi Suzuki (Taiho Pharmaceutical Co.,Ltd.) * Tomonari Nishimura (Asubio Pharma Co.,Ltd.)

P-37 *

P-38 *

P-39

P-40

Time course study on histopathological changes of the peripheral nerve in

experimental autoimmune neuritis rats

O Emi Tomikawa, Mayu Mutsuga, Kojiro Hara, Chihiro Kaneko, Tomoya Miyoshi,
Naoko Imura, Yuko Togashi, Ryoji Hayashi

Pharmaceutical Research Laboratories, Toray Industries, Inc.

Histopathological examination of ocular lesions in leptin receptor-knockout medaka
O Shin-ichi Chisada", Ayano Hirako”, Akihiko Sugiyama®

YSchool of Medicine, Kyorin University, * Faculty of Agriculture, Tottori University

Inhibition of atherosclerosis in ApoE-knockout mice by mangosteen extracts and the
mechanism analysis
O Masa-Aki Shibata", Mariko Harada-Shiba®, Eiko Shibata®, Kentaro Maemura",

Yoichi Kondo"

"Dept of Anat & Cell Biol, Osaka Med Coll, ¥ Dept of Mol Innov Lipidol, Natl Cereb & Cardiovasc Centr
Res Inst

Protective effects of Japanese soybean paste (miso) on SHRSP
OH Watanabe", M Sasatani”, K Satoh®”, Y Miyasaka®, M Yoshizumi"

"Dept Cardiovascular Physiol Med, Inst Biom Health Sci, Hiroshima Univ,
® Dept Envir Biomet, Res Inst Radiat Biol Med, Hiroshima Univ, * Shinsyu-ich Miso

Poster Presentation I-10

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Takeshi Izawa (Osaka Prefecture University) « Kousei Inui (Ishihara Sangyo Kaisha,Ltd.)

P-41 %

P-42 *

P-43 *

Inhibitory Effects of Mead Acid Supplementation on Green Tea Extract-Induced
Hepatotoxicity

O A Takenouchi”, Y Emoto?, Y Kinoshita®, K Hamazaki®, A Tsubura®, K Yoshizawa'
"Mukogawa Women's Univ., ¥ Kansai Med. Univ., ¥ Wakayama Med. Univ. Hospital,

¥ Public Health-Univ.of Toyama, ® Pref Osaka Saiseikai Izuo Hospital

Damage associated molecular patterns (DAMPs) and the related signals in

thioacetamide (TAA)-injected rat liver injury

(O Mizuki Kuramochi, Takeshi [zawa, Munmun Pervin, Mohammad Rabiul Karim,
Mitsuru Kuwamura, Jyoji Yamate

Veterinary Pathology, Osaka Prefecture University
Histopathological Analysis of Young and Aged Female SDT Fatty Rats

O Soon Hui Teoh", Katsuhiro Miyajima", Takeshi Ohta®, Masami Shinohara®,
Kinuko Uno", Noriko Kemuriyama", Dai Nakae"

Y Grad. Sch. of Agricul.Tokyo Univ of Agricul., ¥ Central Pharma. Research Inst. Japan Tobacco Inc,
¥Tokyo AD Dept. CLEA Japan Inc
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P-44 x  The effects of SLE therapeutic medication and histopathological examination on LPS-
induced early nephritis develop model in NZB/W F1 mice
O Tomomi Kanehara, Yasuhiro Ohshiba, Jun Imai, Shiori Murase, Tadashi Itoh,
Hitoshi Kimura

Nihon Bioresearch Inc.

P-45 Effect of NaCl supplementation on renal complications in SDT fatty rat
O Katsuhiro Miyajima'?, Takeshi Ohta®, Masami Shinohara”, Hinako Iwasaki",
Soon Hui Teoh”, Kinuko Uno?®, Noriko Kemuriyama', Dai Nakae'?”

Y Tokyo Univ. Agricul., ? Dept. Food Nutr. Sci., Grad. Sch. TUA., * Japan Tobacco Inc., ¥ CLEA Japan Inc.

Poster Presentation I-11

Day 1, January 25, Thursday 17:20 ~ 18:20 Poster Room (Shell Hall banquet room, 7F)
Chair: Tomo Sasaki (Maruho Co.,Ltd.) < Atsushi Watanabe (Asahi Kasei Medical Co.,Ltd.)

P-46 Development of canine model with large cartilage defects on femoral condyles
OM. Tasaki”, T. Hirai"”, M. Akiyama", Y. Itou", K. Nakazawa', Y. Harada®, K. Nagano®,
H. Hagiwara"
" Terumo Corp., ? Div. of Vet. Surg., Nippon Veterinary and Life Science Univ.,
¥Nagano Toxicologic-Pathology Consulting
P-47 *  Histopathology of inflammatory response through ERs in allergic dermatitis mice
model
O Aya Koyama, Risako Tajiki, Yuko Watanabe, Tomoki Fukuyama, Yoshitaka Katoh,
Emi Makino, Tsuyoshi Ito, Naofumi Takahashi, Atsushi Shiga, Yoshimasa Okazaki,
Takanori Harada

The Institute of Environmental Toxicology

P-48 The world's leading rat resource center: the National BioResource Project-Rat
O Miyuu Tanaka, Arata Honda, Birger Voigt, Yuki Neoda, Kazumi Hagiwara,
Zong-hu Cui, Ryoma Tachibana, Tomomi Nagao, Satoshi Nakanishi, Ken-ichi Yamasaki,
Takashi Kuramoto, Masahide Asano

Kyoto University

P-49 A 13-week repeated oral dose toxicity study of 2-furanmethanethiol in F344 rats.
O Liang Shi"®, Yuji Ishii”, Shinji Takasu', Takuma Tsuchiya, Aki Kijima",
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Drug Safety Research and Evaluation, Research, Takeda Pharmaceutical Company Limited
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P-51 Quantitative evaluation of organelles using image analysis software Image) —
Stomach surface mucous cell alteration of PGE2 treated mouse —
(O Kanata Ibi, Tohru Kihara, Yumi Kangawa, Toshiyuki Shibanushi, Hiroyuki Takabe,
Kazuto Hashimoto

Kaken Pharmaceutical Co,Ltd.

P-52 Adjuvant effects of transcutaneously exposed cholera toxin and its B subunit in skin
sensitization model
O Young-Man Cho, Yasuko Mizuta, Jun-ichi Akagi, Takeshi Toyoda, Kumiko Ogawa

Division of Pathology, National Institute of Health Ssciences

P-53 Contribution of toxicologic pathologists to choosing appropriate histopathological
findings as endpoints for benchmark dose (BMD) approach in toxicological
evaluation of chemicals
OMidori Yoshida", Takashi Umemura®

YFood Safety Commission of Japan, Cabinet Office, ¥ Yamazaki Gakuen University

P-54 An approach for assessing mild irritants in the Bovine Corneal Opacity and
Permeability Test (BCOP test) includes a histopathological examination
(O Kouta Itoh, Masatoshi Furukawa, Chihiro Endoh, Masao Matsuura
SAFETY RESEARCH INSTITUTE FORCHEMICAL COMPOUNDS CO., LTD
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Safety Research Laboratories, Discovery and Research, ONO Pharmaceutical Co., Ltd.
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Makoto Shibutani”

YLVP, Tokyo Univ. Agricul. Technol., ® United Grad. Sch. Vet. Sci., Gifu Univ.
P-57 Neuroprotection on the disruptive hippocampal neurogenesis induced by
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O Yasunori Masubuchi'?, Kota Nakajima'?, Yuko Ito"?, Mihoko Koyanagi®,
Shim-mo Hayashi®, Toshinori Yoshida", Makoto Shibutani"
YLVP, TUAT, ?UGSVS, Gifu Univ., ¥ San-Ei Gen F.F.L, Inc

P-58 %  Histological features of the eye in the juvenile white rabbit
O Yoshinori Yamagiwa, Shingo Nemoto, Hideyuki Sakaki, Masaaki Kurata

Research and Development Division, Senju Pharmaceutical, Co., Ltd.
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¥Fac Radiol Tech, Sch Health Sci, Fujita Health Univ
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YIna Research Inc., ¥ LunaPath LLC.
P-63 *  Historical Data for the Histopathology on the Skin in Juvenile Crl:CD(SD) Rats
O Jun Watanabe", Hirofumi Hatakeyama”, Yoshihiro Takei", Saki Inoue",
Haruko Koizumi®, Tetsuyo Kajimura”, Akihito Shimoi", Shin-ichi Sato", Hijiri Iwata®

"Ina Research Inc., ¥ LunaPath LLC.
P-64 * Spontaneous lesions spectrum in male and female F344 gpt delta rats in two years
breeding
O Kohei Matsushita®, Aki Kijima", Yuji Ishii", Shinji Takasu", Ken Kuroda",
Takehiko Nohmi®, Kumiko Ogawa", Takashi Umemura"?
" Div. Pathol., NTHS., # Div. Genet. Mutat., NTHS., * Fac. Anim. Sci. Tech., Yamazaki Gakuen Univ.
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Toru Hoshiya

Pathology Department, BoZo Research Center Inc.
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P-66 * Background data of atypical residual bodies in the testes of Crl:CD1(ICR) mice
O Chisato Hayakawa, Masayuki Kimura, Yusuke Kuroda, Seigo Hayashi,
Kazuya Takeuchi, Satoshi Furukawa

Biological Research Laboratories, Nissan Chemical Industries, Ltd.

P-67 Histological development of Leydig cells in microminipigs
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Shizuoka Prefectural Research Institute of Animal Industry, Swine and Poultry Research Center
P-68 *  Classification of spermatogenesis cycle for evaluation of testicular toxicity in
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LSI Medience Corporation, Nonclinical Research Center, Pathology Department
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P-69 Granulomatous meningitis in a beagle dog showing neurological signs by compound
administration
O Hikaru Mitori", Naoto Horai”, Satoru Kajikawa", Mihoko Ono"
U Drug Safety Research Labs., Astellas Pharma Inc.,
®Drug Safety Research Labs., Shin Nippon Biomedical Laboratories Ltd.

P-70 * A spontaneous intrathoracic carcinosarcoma in a Sprague-Dawley rat : a case report
O Kei Kijima, Miki Suehiro, Shino Ito, Aisuke Nii
Central Research Lab., Seikagaku Co.

P-71* A spontaneous tubular adenocarcinoma (well differentiated type) in the jejunum of
young SD rat

O Yoshiji Asaoka, Koichi Masuno, Kae Fujisawa, Yutaka Tonomura, Minako Tajiri,
Yuki Kato, Emi Kashiwagi, Noriko Tsuchiya, Mikinori Torii, Motonobu Ueno

Research Laboratory for Development, Shionogi & Co, Ltd
P-72 Cecal hamartoma in the dog with cecocolic intussusception
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Drug Safety Research Labs., Astellas Pharma Inc.
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CMIC Pharma Science Co., Ltd.
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Method for Sequential Cerebrospinal Fluid Collection from Diurnal Microminipigs
O Hiroaki Kawaguchi', Masaharu Abe", Miharu Ushikai", Sayumi Oi”, Airo Yukawa®,
Tetsuya Yoshikawa®, Hiroyuki Izumi”, Akihide Tanimoto", Masahisa Horiuchi"

"Kagoshima University, ?Shin Nippon Biomedical Laboratories, Ltd.

Segmental aplasia of uterine horn in two RccHan:WIST rats
O Yukako Shimotsuma, Shuji Takeda, Keiko Ogata, Masahiko Kushida

Environmental Health Science Laboratory, Sumitomo Chemical Co., Ltd.
Histopathological Investigation of Mammary Tumor in a Young Male SD Rat
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Satoshi Suzuki, Fumio Morita, Kazuo Hakoi

Discovery and Preclinical Research Division, Taiho Pharmaceutical Co., Ltd.
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Cutaneous hemangiosarcoma with pulmonary metastasis in a young adult Wistar rat
O Shino Suzuki, Rie Takagi, Kazuya Hirai, Junya Hirata, Yukiko Takeuchi-Kashimoto,
Mie Watanabe-Akanuma

Kureha Corporation, Safety Research Center

Dedifferentiated liposarcoma of retroperitoneum spontaneously occurred in aged SD rat.
O Tomoharu Naito'?, Tsuyoshi Saito”, Tamami Higuchi", Akira Inomata",
Takuo Hayashi®”, Atsuko Yamauchi", Sayaka Kemmochi", Chihaya Kakinuma'?,
Takashi Yao”

Y FujiFilm Co., * Dept Human Pathology, School of Medicine, Juntendo Univ

Subcutaneous tumor in a NOG mouse

O Hirotoshi Akane, Hiro Eda, Atsuko Ichikawa, Shigekazu Shimizu, Hiroyuki Komatsu,
Yasuki Akie

CMIC Pharma Science Co., Ltd.

Hydropic degeneration with hyaline droplet of the acinar cell in the sublingual gland
in a beagle dog

O Takafumi Oshikata, Mikio Mitsuishi, Masao Hamamura

LSI Medience Corporation
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Tomoki Ohmoto, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.
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O Chiaki Tanigawa, Akira Onodera, Katsutoshi Yayama, Akira Yokoyama, Rei Imamura,
Tomoki Ohmoto, Nodoka Koga, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.

P-85*  Effect of gender on upper airway immunity to vehicle exhaust particulates in aged mice
ORei Imamura, Akira Onodera, Katsutoshi Yayama, Akira Yokoyama, Nodoka Koga,
Chiaki Tanigawa, Tomoki Ohmoto, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.
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P-88 *  Structural optimization of TNFR1 antagonist using site-specific PEGylation
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Akira Onodera", Yuichi Kawai", Haruhiko Kamada®®, Yasuo Tsutsumi®,
Shin-ichi Tsunoda'?

YFac. Pharm. Sci., Kobe Gakuin Univ., ¥ NIBIOHN, ¥ Grad. Sch. Pharm. Sci., Osaka Univ.
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O Etsuko Fujii"?, Kenji Taniguchi®, Atsuhiko Kato”, Masami Suzuki'?”

YForerunner Pharma Research, Co., Ltd., ®Research Division, Chugai Pharmaceutical Co., Ltd.
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O Norimitsu Shirai"”, Lindsay Tomlinson®
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? Pfizer Drug Safety R & D, Pathology, Cambridge, MA, USA
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"Ina Research Inc., ¥ LunaPath LLC., ¥ Showa University School of Medicine
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O Hijiri Iwata”, Takayuki Anzai®, Yuji Oishi®

"LunaPath L.L.C., ¥ Showa University School of Medicine, ¥ Osaka City University
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P-94 Immunohistochemical characterization of lung proliferative lesions in rats
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Akihiko Hirose”, Dai Nakae®

Y Tokyo, Metropol. Inst. Pub. Health, # Natl. Inst. Health Sci., ¥ Tokyo Univ. Agricul
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Comparative Pulmonary toxicity of DWCNT and MWCNT-7 in Rats

O Ahmed M. El-Gazzar'*”, Mohamed Abdelgied'*®, David B. Alexander",
William T. Alexander”, Takamasa Numano', Masaaki ligo", Aya Naiki®,
Hirotsugu Takase®, Akihiko Hirose”, Yuhji Taquahashi®, Jun Kannno®,

Satoru Takahashi®, Ashraf Mohamed Nazem®”, Osama Saeid Elokle”, Hiroyuki Tsuda"

”'Nanotoxicology Project, Nagoya City University, Nagoya, Japan.,

? Dept Exp Pathology and Tumor Biology, Nagoya City University Grad School Med Sciences, Nagoya, Japan.,

¥ Nagoya City University Graduate School Med Sciences, Nagoya, Japan.,

“'Div Risk Assessment, NIH, Tokyo, Japan.,

*Div Cellular and Molecular Toxicology, NIH, Tokyo, Japan.,

® Japan Industrial Safety and Health Association, Japan Bioassay Research Center, Kanagawa, Japan.,

" Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Alexandria University,
Alexandria, Egypt.,

® Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Beni Suef University, Beni Suef, Egypt.,

¥ Dept Food Hygiene, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.

Dynamics of stem, progenitor, and differentiated cells in the regenerative process of

gastrointestinal ulcer in mice

O Akihiro Hirata"”, Kengo Namiki®”, Atsuko Murai”, Hiroyuki Tomita”, Akira Hara”,
Hiroki Sakai”, Tokuma Yanai”

Y Gifu Univ., ¥ Ono Pharmaceutical Co., Ltd., ¥ Gifu Univ. Graduate Sch. Med., * Gifu Univ.

Comprehensive gene expression analysis for two different types of GST-P positive foci
in terms of their kinetics after cessation of carcinogen treatment
O Shinji Takasu", Yuji Ishii”, Aki Kijima", Kumiko Ogawa", Takashi Umemura'?’

" Div. of Pathol, NIHS, # Faculty of Anim. Sci. Technology, Yamazaki Gakuen Univ.

Potassium octatitanate fiber (K,0 < 8TiO,) fiber is a potent inducer of lung and pleural
injury in male Fischer 344 rats: A comparative study of titanium dioxide nano
particles
OMohamed Abdelgied"*¥, Ahmed M. El-Gazzar'**, David B. Alexander",
William T. Alexander”, Takamasa Numano', Masaaki ligo", Aya Naiki®,
Hirotsugu Takase”, Khaled Abbas Abdou®, Akihiko Hirose®, Yuhji Taquahashi”,
Jun Kannno®, Satoru Takahashi”, Hiroyuki Tsuda"
“Nano toxicology Project, Nagoya City University, Nagoya, Japan.,
? Dept Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical
Sciences, Nagoya, Japan.,
* Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Beni Suef University, Beni-Suef, Egypt.,
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® Japan Industrial Safety and Health Association, Japan Bioassay Research Center, Kanagawa, Japan.
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Luncheon Seminar I

Day 1, January 25, Thursday 12:10 ~ 13:00 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Makoto Imatachi (Envigo Co., Ltd.)
Co-sponsor: Envigo Co., Ltd.

LS1 Immune functions in lymph nodes - how lymph nodes work; illustrated anatomical
basis for surveillance, filtration and antigen response
Cynthia Willard-Mack

Pathology, Envigo US

Luncheon Seminar I

Day 1, January 25, Thursday 12:10 ~ 13:00 Venue 2 (Ouchou banquet room, 6F)

Chair: Kazumoto Shibuya (Nippon Institute for Biological Science)
Co-sponsor: Southern Research/Three S Japan Co., Ltd.

LS2 Histopathologic evaluation for the Monkey Safety Test for Neurovirulence of Yellow
Fever and Tetravalent Dengue Vaccines - WHO Protocol for Live-Attenuated
Vaccines-

Sheila Grimes

Southern Research

Luncheon Seminar I

Day 2, January 26, Friday 12:10 ~ 13:00 Venue 1 (Nirai Kanai banquet room, 6F)

Chair: Kaori Isobe (Charles River Edinburgh)
Co-sponsor: Charles River

LS3 Use of Unbiased Stereology in Drug Development
Danielle L. Brown, DVM, MS, DACVP, DABT

Charles River Pathology Associates

Luncheon Seminar IV

Day 2, January 26, Friday 12:10 ~ 13:00 Venue 2 (Ouchou banquet room, 6F)

Chair: Kimiaki Hirakawa (Shin Nippon Biomedical Laboratories, Ltd.)
Co-sponsor: Shin Nippon Biomedical Laboratories, Ltd.

LS4 Non-clinical safety studies for human cell derived tissue-engineered medical
products
Hiroaki Magotani
Shin Nippon Biomedical Laboratories, Ltd.
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Development of bioresources in Okinawa and toxicology

Yoko Aniya

Okinawa Institute of Science and Technology Graduate University

It is an important role for local university to contribute to welfare and development of each prefecture. In line with
such a policy various developmental researches have been conducted in University of the Ryukyus. Okinawa Institute of
Science and Technology Graduate University (OIST) founded by Japanese Government aims to achieve excellence in
research and science education, and thus contribute to the sustainable development of Okinawa. I would like to talk
about the developmental research of bioresources performed by Ryukyu University-Industry cooperation, and also to
introduce OIST.

In the developmental research of bioresources in Okinawa screening and evaluation of antioxidant action were
examined by using traditional medicinal and dietary herbs as well as food materials. It was clarified that antioxidant
activity of herbs is potentiated by cultivating under irradiation of UV rays and typical Okinawan vegetables show
higher antioxidant activity compared with general vegetables. Pharmacological and toxicological actions of these
herbs/foods were evaluated and main antioxidant components were isolated. Antioxidants thus obtained have shown
various pharmacological actions including liver protective, cancer preventive, anti-inflammatory, antidiabetic, and
antibacterial actions. Some new antioxidants were isolated and their functional mechanisms were also clarified. These
academia-industry collaboration researches resulted in promotion of a development of healthy food in Okinawa. I
really, through these studies, recognized that herbal antioxidants show biphasic dose-response curve and multi-target
actions, and these unique properties of herbal antioxidants should be kept in mind for evaluation of pharmacological/
toxicological action.

OIST is an international graduate school and all education and research are conducted entirely in English. The first
students will graduate at the end of this year with Ph.D. At OIST there are no academic departments but are 60
research units, each directed by faculty members (professor, associate professor, assistant professor). Research areas of
the units include neuroscience, environmental and ecological science, physics and chemistry, mathematical and
computational science, and molecular, cellular and developmental biology. Excellent academic achievements at OIST
have been seen in many papers published in prestigious journals. OIST has also strengthened the Technology Transfer

and Development Center to promote the development of Okinawa.
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Mechanisms of food allergy and oral immune tolerance in early infancy and possible
diagnostic biomarkers of them

Hiroshi Kido, M.D., Ph.D.

Institute for Enzyme Research, Tokushima University

Recently, evidences are accumulating that there is a strong association between food sensitization and atopic
dermatitis, suggesting that allergic sensitization to foods can be mediated by cutaneous allergen sensitization. For
prevention of food allergy, such as peanut and egg allergy, it has been reported that early consumption is more
beneficial in reducing the incidence of food allergy than late introduction or avoidance of the food allergen. We
recently reported that introduction of heated egg in a stepwise manner together with aggressive eczema treatment is a
safe and efficacious way to prevent hen’s egg allergy at one year of age in high-risk infants (The Lancet 389:276-86,
2017). However, studies on the mechanisms of food allergy and oral immune tolerance in early infancy and possible
diagnostic biomarkers for introduction of early consumption in medical setting have not been fully studied.

We recently monitored egg and milk allergen-specific immunoglobulin subclass formation trajectories every 2 months
from birth to 6 months of age. Allergen-specific immunoglobulins and allergen-specific affinity of IgE were measured
by the densely carboxylated protein (DCP) microarray using a 20 p L serum or plasma in total under a less burden conditions
on infants. We found two different immunoglobulin class-switching patterns between food allergy infants and no-food
allergy infants who will develop to oral tolerance at one years of age, and high and low allergen-specific affinity of IgE
in food allergy and no food allergy infants, respectively. Low-affinity IgE has not been detected by the ordinal assay
methods reported and is detected only by the new DCP microarray established in Japan. Low-affinity IgE in human was
originally found in cord blood by us and has characteristics of no-induction of Fc & RI-mediated histamine release from
mast cells. In the present study, we found high-affinity IgE in the infants who had eczema history and developed to
food allergy at one years of age, and low-affinity IgE in the infants who have no food allergy at one years of age and
will develop to oral tolerance.

In this presentation, I will introduce the new findings and paradigm shifts of human low- and high-affinity of IgE

which are detected by a novel DCP chip microarray.
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Early detection of risk of bladder carcinogenesis by immunohistochemistry for y -H2AX

O Takeshi Toyoda", Kohei Matsushita", Young-Man Cho", Jun-ichi Akagi”, Mizuki Sone'?,
Akiyoshi Nishikawa®, Kumiko Ogawa"

" Division of Pathology, National Institute of Health Sciences,
Tokyo University of Agriculture and Technology,
¥ Biological Safety Research Center, National Institute of Health Sciences

Alternative methods for long-term carcinogenicity tests using rodents are required. To develop an early detection
method for risk of bladder carcinogenesis, we focused on the DNA repair pathway. In order to identify DNA repair-
associated factors that change at the early stage of exposure of carcinogens, we performed immunostaining for various
pathways, such as double-strand breaks (DSB) and mismatch repair, using the urinary bladder of rats treated with
N-butyl-N-(4-hydroxybutyl)nitrosamine (BBN), a genotoxic bladder carcinogen. The formation of y -H2AX, a biomarker
of DSB, was increased in the BBN-treated groups. y -H2AX-positive cells were observed not only in tumor cells but also
in normal-like epithelial cells after 33 weeks from the end of administration. These results indicate that the DNA
damage generated at the early stage of exposure persists for a long time and contributes to later carcinogenesis.

y-H2AX is formed by phosphorylation at Ser139 of H2AX. Since its discovery in 1998, y -H2AX is known as a sensitive
and specific marker of DSB, and is expected to be applied in a wide range of scientific fields. Genotoxic bladder
carcinogens significantly increased the number of y -H2AX-positive cells in the bladder urothelium of rats, whereas
chemicals that were genotoxic but not carcinogenic in the bladders did not cause upregulation of y -H2AX. Comparative
experiments using mice showed similar results, reflecting species differences in bladder carcinogenicity. In addition,
oral treatment of the genotoxic bladder carcinogen by subcutaneous or intravesical administration induced increased
y -H2AX formation, although the degree was attenuated. These results suggest that y -H2AX is useful for early detection
of genotoxic bladder carcinogens. Since this method can be performed by routine immunostaining in short-term
toxicity test, it can be an efficient and rapid risk assessment of chemicals.

y -H2AX formation showed a tendency to increase in rats treated with nongenotoxic bladder carcinogens, such as melamine
and uracil, without statistical significance. DSB occurs not only as a result of direct injury to DNA but also as indirect
injury or DNA replication error. y -H2AX is not limited to those based on genotoxic mechanism but may possibly be used as
a broad marker of bladder carcinogenicity.

Furthermore, as a candidate for early detection of bladder carcinogenicity other than y -H2AX, Ki67 showed the increased
expression by many bladder carcinogens. It might be possible to apply KRT 14 which is a bladder stem cell marker and
reported to be the origin of human bladder invasive cancer. Combined use of these biomarkers is expected to lead to an

improvement in the accuracy of the evaluation and estimation of carcinogenic mechanisms.
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The role of surfactant protein and application for assessment of the risk of
carcinogenesis.

Masanao Yokohira

Onco-pathology, faculty of medicine, Kagawa university

Surfactant proteins (SPs) are essential to proper respiratory structure and function. There are 4 subtypes, SP-A, SP-B,
SP-C and SP-D. However, the expression of SP-A, SP-B, SP-C or SP-D in lung tumors has received only limited
information. The expectorant drug ambroxol hydrochloride is clinically prescribed to stimulate pulmonary surfactant
and airway serous secretion, and some studies reported that ambroxol treatment regulated SP production and lowered
pulmonary inflammation. In this presentation, it is shown the expressions of SP-A, SP-B, SP-C and SP-D in lung
neoplastic lesions and in inflammatory lesions in rodents, and application for diagnosis by using marker concerning the
SPs.

SP-B and SP-C showed strong expression in lung hyperplasias and adenomas and expression of SP-A and SP-D was
observed in mucus or exudates in inflammatory alveoli. It has also demonstrated a suppressive effect of ambroxol
hydrochloride, stimulating pulmonary surfactant and airway serous secretion, on the quartz-induced lung
inflammation. Latent tumorigenic hyperplasia induced by various carcinogens in rodents were positive for napsin A, an
aspartic proteinase involved in the maturation of SP-B, and this indicated focal type 2 pneumocytes increase in the
lung. Thus, high expression of napsin A in alveolar walls may serve as a useful marker for detecting the tumorigenic

potential of lung hyperplasia in rodents.
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Elucidation of molecular markers and establishment of rat model for early detection of
prostatic carcinogens.

O Shugo Suzuki, Aya Naiki-Ito, Hiroyuki Kato, Satoru Takahashi

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

Flucidation of molecular markers and establishment of rat model for early detection of prostatic carcinogens. It is
time-consuming for screening prostatic carcinogens because it takes long time to induce preneoplastic and neoplastic
lesions in prostate glands. To overcome these problems, we investigated alternative molecular markers for detection of
prostatic carcinogens in a short period with rat model. For the purpose, microarray analysis was utilized with RNA
from ventral prostate in PhIP-treated rat, and phospho-H2AX ( y -H2AX), high mobility group box 2 (HMGB2) and Ki67
were detected as up-regulated genes. For the potency of these genes as prognostic markers, 6-week-old male F344 rats
were treated with various carcinogens including prostate carcinogens such as PhIP, DMAB, MNU and BOP, and were
sacrificed at experimental day 2. y -H2AX labeling indices were significantly increased in rats treated with PhIP and
DMAB, but not in rats treated with MNU or BOP. HMGB2 and Ki67 labeling indices were significantly increased in rats
treated with all prostate carcinogens. Meanwhile, there were no differences in these 3 labeling indices in prostate of
rats treated with non-prostatic carcinogens. To consider the 3Rs (Replacement, Reduction and Refinement), we
investigated the detection method of prostatic carcinogens with a toxicological program, and focused on the Repeated
Dose 28-Day Oral Toxicity Study in Rodents. Six-week-old male F344 rats were orally treated for 4 weeks with 8
carcinogens including prostate carcinogens (PhIP, DMAB, BOP and MNU), and were sacrificed at the end of
administration. y -H2AX labeling indices were significantly increased in rats treated with DMAB, but not in rats treated
with other prostate carcinogens. HMGB2 and Ki67 labeling indices were significantly increased in rats with all prostate
carcinogens. Meanwhile, there were no differences in these 3 labeling indices in prostate of rats treated with non-
prostatic carcinogens. In rat and human neoplastic lesions, HMGB2 and Ki67 labeling indices were significantly higher
than these around normal epithelium. In conclusion, HMGB2 and Ki67 are possible candidates of alternative molecular
markers for detection of prostatic carcinogens in rats within a short period.
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A novel gene expression-based short-term model for detecting genotoxic
hepatocarcinogens

O Min Gi, Masaki Fujioka, Ann Kakehashi, Hideki Wanibuchi

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

Cancer risk assessment of environmental chemicals using various animal models is a major component of risk
assessment for humans. While animal studies should be conducted only after consideration of the 3Rs (reduction,
refinement and replacement, the guiding principles underpinning the humane use of animals in scientific research),
there is a great need to develop short-term and comprehensive animal models for risk assessment. Current
experimental methods used to evaluate carcinogenicity are often time-consuming and expensive, indicating that they
are not suitable for a large-scale evaluation, especially for those newly introduced into the environment. We will
present our recent work on the development of a short-term rat model for detecting genotoxic hepatocarcinogens
using expression profiles of marker genes after 24-hour exposure and support vector machine (SVM) method.
GeneChip expression data deposited in the Open Toxicogenomics Project-Genomics Assisted Toxicity Evaluation System
(TG-GATEs) was used to identify marker genes. Ten genes whose expression were commonly altered 24 hours after
exposure to genotoxic hepatocarcinogens were identified as marker genes and a SVM classification model was
developed. We showed that our gene expression-based classification model can discriminate genotoxic
hepatocarcinogens from other chemicals. We also demonstrated that expression data of marker genes deriving from
the quantitative real-time PCR are directly applicable for the classification. These results indicated that our model is

useful for rapid detection of genotoxic hepatocarcinogens.
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Nanomaterial respiratory toxicity monitored in rats after whole body inhalation.

Jun Kanno

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

One of the reasons that the chronic toxicity study on nanomaterials (NMs) has not been well developed, compared to
general chemicals or “soluble” compounds, is because they are one of the particulate matter (PM), and PM toxicology
which is a very difficult subfield of Toxicology to engage. One of the most important routes of exposure of PMs is
inhalation. This inhalation is another big hurdle for toxicologists; inhalation facilities are expensive to build and run,
and requires skillful operators. Methods to generate well-dispersed aerosol and quantitatively measure the aerosol
density often need case-by-case innovation for each NM specimen.

And yet, fortunately, we find a few hints from the PM-related human diseases that are reported in the past. One
example is asbestos. Studies ranges from foreign body inflammation, granulomatous responses, responses towards
fibrosis, to the most important “frustrated phagocytosis” for a specific size and shape of a fiber related to the oxidative
stress mechanisms to initiate and promote mesotheliomagenesis and lung adenocarcinomagenesis.

Here, lung responses against multi-wall carbon nanotubes (MWCNT: Mitsui MWNT-7, long and short term) and
titanium dioxide (TiO2, Tayca Corp. AMT-600, short term) monitored by whole body inhalation studies are presented.
In addition, findings of “Taquann” dispersion method and direct injection system using MWCNT and other particles at
NIHS are shown for comparison.

In vitro and in vivo acute toxicity data are accumulating fast. The extrapolation of such data to in vivo chronic toxicity
awaits further accumulation of bridging data. For the sound growth of nanomaterial industry and protection of workers

and users, usage of both acute and chronic toxicity data in a reasonable balance is practical and essential.
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International trends and necessity of chronic effects information on risk assessment of
nanomaterials

Akihiko Hirose

Division of Risk Assessment, Biological Safety Research Center, National Institute of Health Sciences

After activities of gathering initial toxicological information for nanomaterial safety evaluation by international or
national agencies including OECD for the last decade, the future works are focusing on developing category risk
assessment approaches as the next step. The Japanese government has also contributed to construct the dossiers of
carbon-based nanomaterials under the OECD sponsorship program, and focused on the development of screening
studies or sample preparation methods. We studied several types of MWCNTSs to rats by single intraperitoneal
administration and followed by one-year observation period. The potential of induction of mesothelioma seems to be
dependent on ratios of the number for longer length fibers. We found that the potency of the inflammatory cytokines
production in macrophage type cells (THP-1) mainly depended on the fiber length of nanofibers. Such results support
that the frustrated phagocytosis is a major mechanism of carcinogenicity by nanomaterials exposure. The recent report
indicated that the MWNT-7, a one of the various types of multi-wall carbon nanotubes (MWCNTs), induced lung cancer,
but not induced mesothelioma in a two-year inhalation rat study. We realized that the potential of induction of
mesothelioma is not always correlated with the potential of induction of lung carcinoma. Meanwhile, it is reported that
chronic observation by intratracheal administration of only a few carbon nanotubes caused both mesothelioma and
lung carcinoma. Therefore, it is still lack of assessment information to evaluate chronic effects by carbon nanotubes
exposure. As for the international test guideline activities by OECD, recently, the two inhalation toxicity guidelines (28
days and 90 days) were revised for adjusting nanomaterials evaluation. Especially, the protocols for measuring lung
burden of particles, such as insoluble nanomaterials, were added to the both guidelines. However, we have not fully
understood the correlation of short-term exposure effects and chronic carcinogenicity. Additionally, conducting the
inhalation studies for many kinds of nanomaterials is not realistic option. Then, we proposed the feasible study for
assessment of in vivo short-term exposure methods which include an intratracheal administration method for
inhalation toxicity testing of manufactured nanomaterials. We should continuously gather the chronic effects of
nanomaterials exposure by using such methods, and further researches for chronic toxicity mechanism are
undoubtedly important for the development of the in vitro or short-term in vivo methods.
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Nano-safety research of nanoparticles used in foods toward sustainable nanotechnology

1,2) )

O Kazuma Higashisaka'?”, Kazuya Nagano', Hiroshi Matsumoto”, Yasuo Tsutsumi'®

Y Grad. Sch. Pharm. Sci., Osaka Univ., 2 Grad. Sch. Med., Osaka Univ., ¥ MEIC, Osaka Univ.

Due to progress of researches on food and health in recent years, new materials and ingredients useful for
maintenance and promotion of health and for prevention of lifestyle diseases are being developed one after another.
Therefore, the desire for food safety and security is increasing, and securing safety is an urgent issue for new materials
used for foods. From this viewpoint, the use of new materials, including nanoparticles, is also progressing rapidly in the
food industry. Nanoparticles are defined as substances that have at least one dimension of less than 100 nm in size.
They have unique physicochemical properties and innovative functions compared with conventional materials of
submicron size. However, safety concerns regarding the use of nanoparticles have extended worldwide. On the other
hand, there are few studies trying to elucidate the risk by pursuing biological kinetics in doses and proper routes
taking into account the actual exposure situation. Since nanoparticles can dramatically improve the quality of our lives,
it is essential to obtain wide range of safety information that contributes to the risk analysis of nanoparticles based on
scientific evidence. Moreover, understanding and securing their safety based on this information are important issues
to ensure their safety. Thus, in order to promote the development of safe and effective forms of nanoparticles, we have
attempted to assess the association among their physical properties, nanoparticles-induced biological effects, and
biological kinetics. In addition, basic information that could contribute to the development of sustainable
nanotechnology have attempted to be collected by accumulating information for making it safe what are concerned
about safety. In this symposium, we introduce the latest findings on these nano-safety science and nano-safety design
research, and we would like to discuss the current issues of the safety assessment of nanoparticles.
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Novel Antioxidative Nanotherapeitics by Nitroxide-radical Containing Polymer
Nanoparticles

Yukio Nagasaki

Department of Materials Science and Medical Sciences, Satellite, University of Tsukuba, Tsukuba, Japan

Reactive oxygen species (ROS) are known to play various roles on the occasion of many important events in vivo.
However, excessive production of ROS causes significant adverse side effects to living body. Numerous drugs have
been applied to reduce excessive generated ROS. However, low molecular weight (LMW) antioxidants spread non-
specifically to entire body and internalize in healthy cells. Because the living body obtains energy via the mitochondrial
electron transport chain, such LMW antioxidants suppress this kind of normal redox reaction to cause severe damage
to normal organs and body. In order to improve selective anti-oxidant character in vivo, we have designed redox
polymer drugs, which possess self-assembling character in aqueous media. The synthesized amphiphilic block
copolymer, poly(ethylene glycol)-b-poly[4-(2,2,6,6-tetramethylpiperidine-1-oxyl)aminomethylstyrene] (PEG-b-PMNT)
spontaneously forms core-shell type self-assembled nanoparticle in aqueous media. The nitroxide radicals, which
covalently installed as a side chain of hydrophobic segment in the block copolymer were compartmentalized in a solid
core of the nanoparticle, and named nitroxde radical-containing-nanoparticle (RNP"). Because RNP" hardly internalize
in healthy cells, it showed the extremely low toxicity in vivo, unlike LMW antioxidants. RNP" has pH-sensitive
disintegration character, thus it disintegrates in tumor and inflamed sites because of decrease in pH in these areas,
which can be utilized as pH-responsive bioimaging and therapy. We have so far employed this particle for cerebral,
renal and myocardial ischemia-reperfusions, cerebral hemorrhage, cancer chemo-therapy, gene delivery system,
ulcerative colitis and Alzheimer’s disease and confirmed that it is promising as novel redox-polymer nanotherapeutics.

The nitroxide radical-containing polymers can also be used for new types of biomaterials.
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Current status of histopathology slide educational session for JSTP certification exam,
and the role of toxicologic pathologists in drug development

Satoru Hosokawa

Global Drug Safety Research, Eisai Co., Ltd.

In order to meet the increasing demand to verify the quality of pathological assessments in safety studies for
chemicals, the Japanese Society of Toxicologic Pathology established the board certification system in 1992. The
purpose of certification is to provide credentials for toxicologic pathologists, and to promote professional competency
in toxicologic pathology. Up until now, 514 pathologists, in total, have been certified as Diplomates of the Japanese
Society of Toxicologic Pathology. The certification exam is composed of three categories, i.e. the written examination,
and practical examinations in macroscopic and microscopic diagnosis. In spite of relatively consistent high marks in
the written examinations and macroscopic diagnosis, there is a tendency for microscopic diagnosis marks to vary
substantially among applicants. There is a group that appears to have been given adequate opportunity to learn slide
reading and interpretation of pathologic lesions; while another group includes those with apparently little opportunity.
This is especially likely for those sitting for the exam more than once, in spite of their efforts. These observations led
us to hold a histopathology slide educational session. Three slide sessions have been held so far. The session is
designed to have group discussions for selected slides, that were used in the previous year’s certification examination
with resultant low marks among candidates. The educational session provides a training opportunity for the JSTP
exam candidates. These sessions have greatly contributed to improvement of the rate of passing grades. An
introduction to the slide session will be delineated.

Pathological assessment in safety studies plays a critical role in the risk assessment of chemicals, and the demand for
the role and responsibilities of toxicologic pathologists is increasing. In the preclinical safety assessment during drug
development, the toxicologic pathologists play an essential role in project management and risk assessment, as well as
pathological evaluation in pharmacology and toxicity studies. In the face of various issues during drug development,
toxicologic pathologists contribute to issue identification, issue resolution and issue prevention. It is also important for
toxicologic pathologists to adequately communicate these issues to internal/external non-pathologists in an easy-to-
understand and appropriate manner (risk communication). Examples of such issues in drug development will be
introduced, and the education and career design for toxicologic pathologist will be discussed.
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Education and Postgraduate Career Guidance on Toxicologic Pathology in Japanese
Veterinary Schools

Makoto Shibutani

Tokyo University of Agriculture and Technology

In many veterinary schools of Japan, toxicology class and its practice are handled by academics who have scientific
background of pharmacology or hygiene. In addition, textbook of veterinary toxicology edited by Japanese Society of
Comparative Pharmacology and Toxicology lacks viewpoints of toxicologic pathology. Therefore, educational
environment is insufficient in terms of toxicologic pathology in Japanese veterinary schools. On the other hand, all the
academics specialized in toxicologic pathology have scientific background of veterinary pathology. Therefore, they
should either participate in veterinary toxicology classes or include toxicologic pathological contents in the veterinary
pathology classes, if they wish students to know toxicologic pathology. However, it is virtually difficult to give such
lectures evenly in all schools, because many of academics of veterinary pathology are not familiar with toxicologic
pathology. From these points of view, veterinary undergraduates usually do not have a chance to recognize toxicologic
pathology as a part of veterinary sciences, and therefore, activities on research and education in the laboratories
investigating toxicologic pathological studies become important for guiding students to the field of toxicologic
pathology.

In our laboratory, we have Histology Relearning Seminar for students before entering the routine of histopathological
diagnosis; Fischer Rat Seminar for learning of spontaneous histopathological lesions developed in animals in
carcinogenicity studies; Cell Seminar to promote understanding of molecular biological mechanism of the cells; two
kinds of Journal Club for each of undergraduate and graduate school students to promote understanding of scientific
issues related to graduation or doctor thesis work. We also invite scientists to give us lecture regarding up-to-date
topics on researches and related affairs. We also host a slide conference, and undergraduate school students can collect
information on pharmaceutical and/or agrochemical companies as a choice for future career from the attending young
researchers of outside. In addition, graduation work in our laboratory involves animal experiment studies, and thus,
students can learn general toxicity and experimental pathological studies during the study. Through the presentation of
research findings in scientific meetings, students can have opportunities to discuss with outside scientists, and this
experience may lead to a motivation to have career in the field of toxicologic pathology. Moreover, by paper
publication in international journals, students can describe images to have a Ph.D. degree. In our laboratory, 75% of
alumnae and alumni during the recent 10 years have careers in the field of toxicologic pathology, and seven of them
got a Ph.D. degree.

To recruit researchers for toxicologic pathology, it becomes now urgent issue to train academic candidates in the field
of toxicologic pathology. For this purpose, co-operative education of human resources may be necessary among

universities, governmental and foundation institutes, and company institutes.
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Veterinary Education in the U.S. and Career Development Path for Toxicologic
Pathologists

Hajime Hiraragi

Amgen Inc., Comparative Biology & Safety Sciences, South San Francisco, CA, USA

Doctorate of Veterinary Medicine (DVM) is a professional degree awarded after completing a 4-year program at one of
30 accredited veterinary schools within the U.S. In a typical DVM curriculum, there is no stand-alone course for
toxicologic pathology. Instead, it is typically covered as a part of veterinary toxicology and veterinary pathology
courses, with its contents limited to clinical manifestations of mostly well-characterized toxins and toxic compounds. In
contrary to the program in Japan, there is a limited opportunity for students to specialize a certain discipline as the
U.S. veterinary degree program weighs heavily on clinical practice education and training.

Another feature of U.S. veterinary education system is its long-established and widely recognized post-DVM residency
programs, in which a DVM graduate can opt to pursue a training to become a specialist of certain type of veterinary
practice through board-certification process. As of 2017, there are 22 veterinary specialties recognized by the
American Veterinary Medical Association (AVMA) with approximately 12,000 out of 80,000 U.S. veterinarians board-
certified in at least one specialty. American College of Veterinary Pathologists (ACVP) currently has approximately
1,400 pathologists, making it the third largest veterinary specialty group. Some pathology trainees who are enrolled in
pathology residency programs either concurrently or subsequently pursue additional graduate-degree (e.g., M.S, Ph.D.)
and/or complete post-doctoral research work in fields including toxicologic pathology.

There is no certifying body for toxicologic pathologist in the U.S. The Society of Toxicologic Pathology (STP) does not
certify toxicologic pathologist unlike JSTP, and ACVP-boarded pathologists conduct the majority of toxicologic
pathology work. For toxicologic pathologists in industry setting, most of training and career design information are
provided as on-the-job basis, including work experience as a study and peer review pathologist, with mentorship from
experienced pathologists, and through participation in continuous education (CE) courses and workshops on topics in
toxicologic pathology offered by various societies and organizations. At Amgen, weekly slide conference with digitally
scanned slides is held to review and discuss cases and their impact to R&D projects.

As technical and scientific experts in comparative pathology and system biology, the demand for toxicologic
pathologists, especially those who have hands-on experience in drug and chemical product development processes,
remains high among U.S. biopharmaceutical and chemical industry, hence the urgent need to recruit, train, and retain
future talents. Additionally, there is an increasing demand for veterinary pathologists who possess additional skill sets
in emerging technologies such as digital image analysis and genomics, given the fast pace of innovation in
biotechnology and its proliferation in the U.S. From globalization aspect, more pathologists who can work effectively
under international environment are needed as well.

As toxicologic pathology is a pivotal scientific discipline in a wide range of industry such as biopharmaceuticals and
agrochemicals that are constantly subject to new technology and regulatory environment, a common and sustainable
platform to share and learn both basic and emerging concepts in toxicologic pathology is needed for successful career

development of toxicologic pathologists.
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A Comparison of Practice of Industrial Toxicologic Pathologists in Japan and the United
States

Takayuki Tsuchiya

Department of Safety Assessment and Laboratory Animal Resources (West Point, PA U.S.A.), MR L, Merck & Co., Inc.,
Kenilworth, NJ, USA

The author would like to share views on the practice of toxicologic pathologists in Japan and the United States, and will
touch upon potential challenges in the career development of toxicologic pathologists, as well as possible approaches
to address these challenges.

Toxicologic pathologists are responsible for detecting and interpreting pathological findings, assessing correlation of
these findings to changes in other parameters, and contributing to a comprehensive risk assessment of the test article.
Ultimately, identified risks should be communicated to stakeholders (toxicologists and regulatory reviewers) properly.
In both Japan and the United States the majority of toxicologic pathologists are employed by pharmaceutical
companies, contract laboratories and, to a lesser extent, agricultural or other chemical companies or governmental or
private research organizations. The focus here will be on the path to enter the profession and following practice in
Japan and the United States.

Qualifications for employment as a toxicologic pathologist differ between Japan and the United States. In the United
States, job applicants must have a doctor of veterinary medicine and certification from the American College of
Veterinary Pathology (ACVP) board (or equivalent) for most industrial positions. In contrast in Japan, in general,
companies hire entry level applicants without these qualifications. The Japanese Society of Toxicologic Pathology
(JSTP) certifies eligible toxicologic pathologists who maintain a full membership in JSTP continuously or intermittently
during the past five years, or longer, and have completed scientific activities specified by JSTP. Employer-sponsored job
training in pathology, either domestically or abroad, which is not uncommon in Japan, is not seen in the United States.
Therefore, industrial job applicants in the United States must acquire a basic education as a veterinary pathologist
before entering the job market. In contrast, in Japan there is a system based on employers investing in inexperienced
pathologists by providing on the job training. An issue common to Japan and the United States is that there are few
educational institutions or programs that provide specialized toxicologic pathology training before joining the
industrial work force. In the United States there are a limited number of universities that offer programs emphasizing
toxicologic pathology training during the 3-year residence period necessary for ACVP board certification. In addition,
in the United States there is no certification system for toxicologic pathologists. The number of universities with
laboratories specialized in toxicologic pathology training are limited in Japan as well. Furthermore, the numbers of
toxicologic and veterinary pathologists qualified by JSTP and ACVP per year from 2014 through 2016 were 7 to 23
and 56 to 61, respectively, and are limited. These issues could have an impact on the sustainable acquisition of future
toxicologic pathology talent. A potential approach to these problems is to expand industrial internships or externships
in order to identify talented individuals early in their careers and provide greater perspective on possible employment
of toxicologic pathologist in industry. In the United States, the ACVP / STP Coalition for Veterinary Pathology Fellows
organizes a program in which pharmaceutical companies and contract laboratories support three year pathology
residencies for students interested in industrial careers. In addition to the above points, the author will touch on the
comparison of work content and external activities between Japan and the United State, and would like to assist this

panel discussion.
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Role of systemic immunity in the progression of hepatic inflammation in a rat model of
nonalcoholic steatohepatitis

O Takeshi Izawa, Shoko Ohji, Machi Atarashi, Rena Miyagi, Ai Hashimoto, Mitsuru Kuwamura,
Jyoji Yamete

Veterinary Pathology, Osaka Prefecture University

[Background] Nonalcoholic fatty liver disease is a hepatic manifestation of metabolic syndrome, and can progress to
nonalcoholic steatohepatitis (NASH), cirrhosis and hepatocellular carcinoma. The mechanism of NASH progression is
still largely unknown. Here we investigated the mechanism of steatohepatitis progression in rat model, focusing on
changes in immune systems and intestinal microbiota. [Materials and Methods] Six-week old male F344 rats were fed a
control (5% fat) or high-fat diet (16% fat) for 30 weeks. Serum and systemic organs were used for histopathological,
gene expression and intestinal biota analyses. [Results] In high-fat group, ALT-predominant elevation of serum
transaminases, increases in hepatic lobular inflammation and cytokine expression (TNFea , IFNy , TGFf3 , IL13 ) are associated
with disease progression. Simultaneously, increased expression of CCL2 in the white fat tissue, and increased expression
of IFN y and decreased expression of IL4 in the spleen were observed. Microbiota analysis from cecal content revealed
an increased proportion of Gram-negative bacteria, increases in Akkermansia and Parabacteroides, and decreases in
Osillospira and Ruminococcus, which are associated with upregulation of TLR2/4 signaling and NK cell-related
molecules. [Conclusion] Systemic pathology, including cytokine release from fat tissue and spleen, and activation of

innate immunity by intestinal dysbiosis, is involved in the progression of steatohepatitis in NASH model rat.
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How does the hepatic lesion progress to fibrosis and tumor in a newly established
murine model for NASH

O Yui Terayama, Kazue Akira, Takashi Yamagiwa, Yuki Nakatani, Nanayu Oshima, Tsuyoshi Morio,
Tetsuro Matsuura, Kiyokazu Ozaki

Laboratory of Pathology, Setsunan University

Introduction: Homozygous mice of JVS (jvs/jvs) strain are known to develop fatty liver. We have reported that both
heterozygous (jvs/+) mice fed high fat diet (HFD) and wild-type (+/+) mice treated with alloxan (AL) and HFD, show
steatosis, inflammation, fibrosis and tumor at 40 weeks of age. In the present study, we try to investigate time-
dependent change from 20 to 40 weeks of age, and inflammatory cells and cytokines involved in this lesions.
Methods: Male heterozygous and wild-type mice were fed HFD from 3 weeks of age. In addition, the wild type was
divided into 2 groups; mice treated with/without AL treatment. Results: At 20 weeks of age, almost all mice in 3
groups showed fatty liver as well as high insulin level, HOMA-IR index and cholesterol level. Histopathologically, mild
to moderate hepatic steatosis and multifocal neutrophil accumulation in centrilobular zone were detected, and these
changes tended to be stronger in the AL-treated group. These hepatic lesions became stronger and progressed to
sinusoidal fibrosis in all groups at 40 weeks of age. The incidence of nodular hyperplasia and/or adenoma reached
nearly 30% in heterozygous mice with HFD and wild-type mice treated with AL+HFD. The mRNA levels of IL-6, TNF- a
and TGF- 8 were elevated, and CD3-positive T cell, neutrophil, and cytokeratin 19-positive hepatocyte also increased.
Conclusion: A newly established murine model for NASH showed time-dependent histologic changes closely similar to
those in human NASH.
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Effects of trans fatty acid and its substitute on NASH model by a modified CDAA diet

O Noriko Kemuriyama", Kaori Ikehata, Takuya Yamashita", Kinuko Uno", Soon Hui Teoh",
Shuji Ogawa®, Atsushi Watanabe®, Katsuhiro Miyajima', Dai Nakae"

" Dept. Nutr. Sci. Food Safety, Facul. Appl. Biosci., Tokyo Univ. Agricul.,
? Zeria Pharmaceutical Co., Ltd., ¥ ASAHI KASEI MEDICAL CO., LTD.

Background: This study aimed to develop a mouse model of hepatocarcinogenesis through non-alcoholic
steatohepatitis (NASH), using a modified choline-deficient, methionine-lowered, L-amino acid-defined (CDAA) diet,
because mice is less sensitive to the original diet than rats, and to investigate effects of trans fatty acid and its
substitute on the model.

Methods: C57BL/6] mice (male, 6 weeks old) were fed a control diet, CDAA; HF-T+ (45% fat by a shortening with trans
fat, methionine 0.1%) or CDAA; HE-T- (45% fat by a shortening without trans fat, methionine 0.1%), for 3 or 6 months.
Results: At the end of month 3, plasma alanine aminotransferase activity, hepatic lipid contents and inflammatory
marker gene expressions were markedly increased in both of modified CDAA diets. F4/80, alpha-smooth muscle actin,
and Sirius red staining were stronger in CDAA; HF-T- group than in CDAA; HF-T+ one. These phenotypes were enhanced
at the end of month 6, when hepatocellular proliferative, nodular lesions were observed more in CDAA; HF-T- than in
CDAA; HF-T+.

Conclusions: The present study indicates that high-fat CDAA diets can induce NASH in mice, and that the
characteristics of the fat may play roles in the induced NASH.

Establishment a model of non-alcoholic steatohepatitis-related hepatocarcinogenesis in
connexin 32 dominant negative transgenic rats

O Aya Naiki-Ito"?, Hiroyuki Kato", Shugo Suzuki", Satoru Takahashi"

"Dept. Exp. Path. Tumor Biol., Nagoya City Univ., # Pathol. Div., Nagoya City East Med. Ctr.

[Background] We previously reported that Cx32 has suppressive roles in non-alcoholic steatohepatitis (NASH) by
analyzing methionine-choline deficient diet (MCDD) received Cx32 dominant negative transgenic (Tg) rat. Though
MCDD is well-established tool for induction of NASH, this model system does not reflect metabolic syndrome, such as
obesity and insulin resistance. [Aim and Methods] In this study, we aimed to establish an improved NASH model. 7
week-old male Tg and wild-type (Wt) rats were received high-fat diet (HFD) with dimethylnitrosamine (DMN) for 12
weeks. [Results] HFD gained body, liver and visceral fat weights in both genotypes. Serum insulin level and HOMA-IR
score in Tg rats were higher than those in Wt rats. Elevation of serum hepatic enzymes (AST, ALT), inflammatory
cytokine expressions (Tnf a , Tgf , 111 B, Timp2, Collal), NF- k B activity, and progression of steatohepatitis, fibrosis
were induced by HFD especially in Tg rats. Concerning NASH-related hepatocarcinogenesis, the number, area of GST-P
positive foci and expression of Bex1, which was established as a maker for hepatocarcinogenesis with NASH, were
significantly increased in Tg as compared to Wt rats. [Conclusion] Cx32 dysfunction promoted the development of
steatohepatitis and carcinogenesis in NASH accompanied by metabolic syndrome. Therefore Tg-HFD-DMN model may
be a useful tool for NASH study.
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Differences of pathological findings between two NASH model mice

O Takahiro Okuno, Naomi Ishii, Anna Kakehashi, Masaki Fujioka, Min Wei, Hideki Wanibuchi

Department of Pathology, Osaka City University Graduate School of Medicine

[background] Nonalcoholic steatohepatitis (NASH) is related to lifestyle disease like diabetes or dyslipidemia, and
progresses into cirrhosis and hepatocellular carcinoma. However, some kinds of NASH do occur without lifestyle
disease, and some drugs are reported to trigger NASH. Therefore, NASH may be heterogeneous disease caused by
various factors, and the carcinogenic mechanisms of NASH may also be different depending on the factor. To
investigate these differences, we studied the pathological findings of two NASH model mice. One is TSOD mouse which
develops obesity and diabetes spontaneously. The other is the mouse fed a choline-deficient, L-amino acid-defined,
high-fat diet consisting of 45 kcal% fat (45%CDAHFD). [method] TSOD mice were fed MF pellets, and bred up to 48 or
58 weeks of age. C57BL/6] mice were fed 45%CHAHFD up to 38 or 48 weeks of ages. We analyzed the pathological
findings of the liver of the two models. [result] Both of two model mice showed fatty changes, fibrosis, and
inflammation in their liver, and developed liver tumors. But the degree of the fibrosis and inflammation was different
between two models. Immunohistochemistry of liver tumors about phosphorylated mTOR revealed stronger and higher
positivity in TSOD mice than in the mice fed 45%CHAHFD [conclusion] The differences on the pathological findings
between two models may show the different mechanisms of NASH development and the carcinogenicity of NASH

depending on various background factors.

17







Oral Presentation

0-01 ~ 0-10

Poster Presentation

P-01 ~ P-98






Oral Presentation The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology

Toxicity and mechanism of action of palmitoyl piperidinopiperidine

O'S Ando”, H Matsumoto®, K Fukamachi®, M Futakuchi'?, N Yoshimi®, M Suzui"

"Dept. Mol. Tox., Grad. Sch. Med. Sci., Nagoya City Univ., ¥ Dept. Path., Nagasaki Univ. Hosp.,
¥ Dept. Path. Oncol., Faculty of Medicine, Univ. of the Ryukyus

We developed a novel anticancer drug, palmitoyl piperidinopiperidine, named PPI (patent 5597427, 2014). We
examined toxicity and mechanism of action of PPI. PPI inhibits the growth of implanted tumor by the induction of
apoptosis and the inhibition of angiogenesis. Treatment of mice with PPI did not cause either significant body weight
loss or significant histological changes in main organ sites. In acute toxicity test, male/female SD rats received a single
gavage of PPI. The LD;, values of male and female rats were 1000 and 500 mg/kg, respectively. Treatment of mice
with PPI caused ulcerative changes with severe inflammation in the forestomach and fatty degeneration in the liver.
PPI markedly inhibited transcriptional activity of STAT3 in SW837 cells. PPI caused a decrease in expression levels of
pSTATS3 in both whole lysate and chromatin fraction of SW837 cells. Also, PPI caused a decrease in expression levels
of VEGF, Bcl-2, Bcl-XL, cyclin D1. Inhibition of STAT3 by PPI may affect the function of molecules that are related to

apoptosis, angiogenesis, and cell cycle progression and eventually contributes to PPI-induced growth inhibition.

Genotypic/phenotypic differences between DMBA- and PhIP-induced mammary
adenocarcinomas in BALB/c-p53*" mice

O Yukino Machida", Yukiko Sudo", Naoaki Uchiya', Masako Ochiai”’, Toshio Imai"

"Natl. Cancer Ctr. Res. Inst., Dep. Anim. Exp., ¥ Natl. Cancer Ctr. Res. Inst., Ctr. Anim. Div.

7,12-Dimethylbenz[a]lanthracene (DMBA) and 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP) are
environmental carcinogens. There are some reports of genotypic differences between DMBA- and PhIP-induced rat
mammary tumors, whereas there is few report of mouse. p53" mice with BALB/c-background display increased
mammary tumors compared with other strains. In the present study, phenotypic and genetical analyses were
performed to examine the differences between them. [Materials and methods] DMBA (50 mg/kg b.w., once) or PhIP (50
mg/kg b.w., 6 times) were administered to BALB/c-p53™ mice (female, 7-week-old) by gavage. The palpable tumors
were analysed with H&E-stained and estrogen receptor a (ER @ )-immunostained specimens. Sequence analyses of exon
5 to 8 of p53 gene were also performed. [Results] The incidence of mammary carcinomas in DMBA- or PhIP-treated
groups were 90% or 42%, respectively. Histologically, DMBA-induced mammary tumors showed moderately to well
differentiated double-layered structures with ER @ -positive ductal and -negative basal-like cells. PhIP-induced ones
showed moderately differentiated alveolar structures with ER a -negative polygonal cells. By sequencing analyses,
9 out of 10 of each group had A135V mutation of p53. 1 out of 10 of DMBA- group had R246P mutation of p53.
[Conclusion] There was no mutational differences but distinct differences were observed in morphology and
ER « -positivities between DMBA- or PhIP-induced mammary tumors.
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Study of the mechanism of carcinogenesis by prenatal exposure to dimethylarsinic acid
in mice

(O Masaki Fujioka, Min Gi, Takahiro Okuno, Kenji Kumada, Anna Kakehashi, Yuji Oishi,
Hideki Wanibuchi

Dept. Mol. Path., Osaka city univ. grad. sch. med.

In our previous study, prenatal exposure to dimethylarsenic acid (DMA), which is the main metabolites of inorganic
arsenic, occurred lung and liver tumor in male adult mice. Though, the mechanism of carcinogenesis by prenatal
exposure to DMA is unclear. The purpose of this study is to clarify the mechanism of carcinogenesis by prenatal
exposure of DMA in male neonatal mice lung. DMA was administered to female CD-1 mice at dose of O and 200 ppm for
10 days from 8 to 18 days of gestation, and male newborn mice prepared by transplacental exposure were postnatally
subjected immediately. And various analyzes described below were performed.A significant increase in the Ki 67
positive index was observed in the lungs of the DMA administration group as compared with the control group. In
addition, as a result of morphological analysis of arsenic with HPLC/ICP-MS in the lung, no significant change in TMAO
was observed as compared with the control group, whereas it was revealed that DMMTA and DMDTA were significantly
increased. Furthermore, it was revealed that S-adenosylmethionine (SAM) was significantly increased in its metabolic
process, the expression of histone methyltransferase G9a increased, and histone H3K9me3 was significantly increased.
From the above results, it was revealed that histone H3K9me3 was increased in neonatal male mice lung prenatal
exposed to DMA. In addition, involved as its mechanism suggested that SAM increase caused by metabolic process of

arsenic.

|

Epithelial-Mesenchymal Transition in Cysts in the Choroid Plexus and Renal Tubules

O Atsuko Murai, Kenji Nakamura, Norifumi Takimoto, Kengo Namiki, Daisuke Hibi,
Yukihiro Yanagizawa, Koji Shimouchi, Hiroyuki Yanagi

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

(Background and Aim) We have reported the first case of a choroid plexus cyst in the fourth ventricle in rats.
Immunohistochemistry (IHC) revealed that the cyst was undergoing the epithelial-mesenchymal transition (EMT). To
clarify the development of EMT, we are now focusing on the beginning of cyst formation. Kidneys were used in this
study because choroid plexus cysts are rare and cysts are relatively common in the kidneys. (Materials and Methods)
Paraffin embedded kidneys from male and female 26-week-old Crl:CD(SD) rats without dosing were used for IHC.
(Results) In normal renal tubules, IHC revealed that expression of cytokeratin MNF116 (CK) was from thin limb of
Henle's loops to collecting ducts and E-cadherin was from Henle's loops to collecting ducts. In pars recta of proximal
tubules which express CK but not E-cadherin, dilated tubules expressed vimentin without CK and SMA was found
around these tubules. In tubules normally express both CK and E-cadherin, dilated tubules retained CK without
vimentin expression and cyst showed focal expression of CK, vimentin, and E-cadherin. Normal choroid plexus
expressed both CK and E-cadherin. (Discussion) Loss of E-cadherin, which is associated with cell adhesion, has an
important role in EMT. The present study suggested that renal tubules without E-cadherin expression could easily
undergo EMT. Retaining epithelial feature in the choroid plexus cyst may be associated with E-cadherin expression in

the choroid plexus.
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DS-7250, a Diacylglycerol Acyltransferase 1 Inhibitor, Enhances Hepatic Steatosis in
Zucker Fatty Rats Via Upregulation of Fatty Acid Synthesis

(O Kazuyoshi Kumagai, Kyohei Yasuno, Takuma Iguchi, Kiyonori Kai, Kazuhiko Mori

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

Diacylglycerol acyltransferase 1 (DGAT1) catalyzes the final step in triglyceride synthesis. Since Dgat1” mice fed a high
fat diet (HFD) are resistant to diet-induced obesity and hepatic steatosis, a DGAT1 inhibitor is expected to have anti-
obesity and anti-fatty liver effects. To evaluate the hepatic effects of DS-7250, which is a selective DGAT1 inhibitor,
vehicle or 10 mg/kg of DS-7250 was administered orally to male Fisher 344 (F344) and Zucker fatty (ZF) rats fed a
standard diet or HFD for 14 or 28 days. DS-7250 decreased food consumption and body weight gain in ZF rats fed a
HFD, which was attributable to its pharmacological action. Twelve-week old ZF rats showed slight hepatic steatosis
regardless of feeding conditions. DS-7250 deteriorated hepatic steatosis in ZF rats fed a HFD compared to the vehicle-
treated ZF rats. Hepatic steatosis did not occur in F344 rats fed a HFD, in which systemic exposures of DS-7250 were
comparable to those in ZF rats. In hepatic transcriptome analysis, there was a higher expression of genes involved in
lipid uptake and fatty acid synthesis in ZF rats as compared to F344 rats under HFD conditions. DS-7250 upregulated
key genes involved in de novo lipogenesis (e.g., Elovi6, Mel, Srebfl, and Fasn) in ZF rats fed a HFD compared to the
vehicle-treated ZF rats. These data suggest ZF rats were susceptible to hepatic steatosis due to their genetic

characteristics and DS-7250 exacerbated hepatic steatosis through increased de novo lipogenesis.

Histopathologic Characterization of Mifepristone-Induced Ovarian Toxicity in
Cynomolgus Monkeys

O Yoshikazu Taketa", Kanta Horie”, Tetsuya Goto®, Etsuko Ohta", Kyoko Nakano-Ito",
Kazuhiro Hayakawa', Yuki Seki"”, Aya Goto", Satoru Hosokawa"

Y Tsukuba Drug Safety, Eisai, ¥ Neurology Business Group, Eisai, * Sunplanet

[Introduction] Mifepristone, which has anti-progesterone activity, is a known ovarian toxicant. The present study was
undertaken to investigate detailed histopathologic changes in the ovary induced by mifepristone and its relationship to
changes in menstrual cycle and circulating sex steroid hormone in non-human primates.

[Methods] Twenty mg/kg of mifepristone was orally administered to 4 cynomolgus monkeys for 2 months. Menstrual
signs and circulating sex steroid hormone levels were monitored; and, a detailed histopathologic examination of the
reproductive organs, with ovaries transversely dissected into 3 different sections, was conducted.

[Results & Discussion] Mifepristone inhibited the cyclic increases in estradiol and progesterone with absence of
menstruation. Histopathologically, the ovary in the treated animals showed follicular phase without changes in the
percentage of atretic antral follicles. There was endometrial atrophy in the uterus. These changes indicated that a
certain degree of antral follicle development had been retained in spite of the menstrual cycle arrest by mifepristone.
These results suggest the importance of a detailed histopathologic examination of reproductive organs in conjunction
with evaluation of menstrual stages in order to detect ovarian toxicity in non-human primates. Monitoring of menstrual
signs and circulating sex steroid hormone levels provides additional evidence to understand the mechanism of ovarian

toxicity.
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Drug-Induced Fluorosis in Skeletal/Dental Tissues in Rodent Chronic Toxicity Studies

O Yuki Seki", Kenichi Noritake”, Yoshikazu Taketa', Shoji Asakura', Akiyo Otsuka', Aya Goto",
Etsuko Ohta", Kyoko Nakano", Kazuhiro Hayakawa', Jiro Sonoda", Satoru Hosokawa"

YEisai Co., Ltd., ¥ Sunplanet Co., Ltd.

[Background] In a chronic toxicity study in rats, characteristic findings in bone and teeth were identified, including
bone fracture, incisor discoloration, histopathologic pigmentation, decreased trabecular bone, and ameloblast
degeneration. Based on similarities of these changes to those seen in fluorosis in rats, investigational studies were
conducted. [Experimental design] Compound A (Cpd. A) was administered orally by gavage for 14 weeks in rats.
Pathologic examination and fluoride measurements in urine and bone were conducted. A chronic study was also
conducted in a similar manner with sodium fluoride (NaF) as a positive control. [Results] Bone changes were
characterized by decreased trabecular bone, increased osteoid, and artifactual fluoride-related pigmentation, correlated
with decreases in strength and mineral density. In the incisors, degeneration of the ameloblast with decreased iron
content was associated with discoloration. These changes were fully consistent with those noted in rats given NaF that
have developed fluorosis. Significant increases in fluoride in urine and bone were observed in rats treated with Cpd. A,
and a high ratio of defluorinated-metabolites was identified. The bone/teeth toxicity induced by Cpd. A is rodent
specific. This is the first report, to our knowledge, to demonstrate in rats that the skeletal and dental toxicity noted in

long term toxicity studies was due to fluoride released through metabolism of the compound.

|

Short-term detection of gastric carcinogens using DNA double-strand break marker,
y -H2AX

O Asako Okabe", Yuka Kiriyama', Shugo Suzuki”, Kouhei Sakurai”, Satoru Takahashi®,
Tetsuya Tsukamoto"

"Dept Diag Path, Fujita Health Univ Sch Med, ® Dept Exp Pathol Tumor Biol, Nagoya City Univ

DNA damage caused by Helicobacter pylori infection and chronic inflammation is considered as an important risk
factor of gastric carcinogenesis. In this study, we have evaluated double-stranded DNA damage response utilizing focus
formation of Ser 139 phosphorylated histone H2AX ( y -H2AX) against various chemical carcinogens. Six-week-old
male rats were administered N-methyl-N-nitrosourea (MNU), 3, 2'-dimethyl-4-aminobiphenil (DMAB),
dimethylnitrosamine (DMN), 1,2- dimehtylhydrazine (DMH), and water for control intragastrically for 5 days / week x 4
weeks. Animals were sacrificed at day 28 and stomachs were excised. Total RNA was extracted for quantitative
RT-PCR, and the rest were fixed with formalin for histological analyses. y -H2AX focus formation was observed in the
proliferative zone of both fundic and pyloric glands. The number of positive cells/gland significantly increased
in pyloric glands in MNU group and in fundic glands in the MNU and DMAB groups. y -H2AX positive apoptotic cells
were observed on the surface layer in MNU group. H2AX (h2afx) mRNA expression was significantly decreased and
p2lwafl was in increasing trend in MNU and DMN groups compared to the control. Pepsinogens ¢ and a5 showed
no significant differences. In conclusion, there was a significant increase in y -H2AX -positive cells not only with MNU
but also with DMAB, unknown for gastric carcinogenesis. This system, utilizing y -H2AX, may be useful for screening

undetermined gastric carcinogens.
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Acute changes in histopathology and intravascular imaging after renal denervation in
swine

O Atsushi Sakaoka'?”, Akiyuki Takami®, Yuji Onimura", Hitomi Hagiwara", Hisako Terao",

Fumiaki Kumagai®, Kiyoshi Matsumura®

" Terumo, » Osaka Inst. of Technology, ¥ Univ. of Fukui, * Hatano Res. Inst. FDSC

[Background] No practical endpoint to determine procedural success during renal denervation (RDN) has been
established.

[Aim] We first aimed to identify the histopathological changes occurring immediately after RDN with radiofrequency
energy, and then to assess the feasibility of determining procedural success using currently available clinical
intravascular imaging techniques.

[Methods] Ablation lesions were induced in vivo and ex vivo in porcine renal arteries. Acute histological changes and
appearance on intravascular imaging of the lesions were investigated with light microscopy, transmission electron
microscopy, intravascular ultrasound (IVUS), and optical frequency domain imaging (OFDI).

[Results] Marked changes were noted in media, adventitia, and nerves immediately after in vivo ablation. Changes
visualized on IVUS were characterized by focal adventitial thickening comprising a relatively echogenic layer around a
heterogeneously hypoechoic interior region, and on OFDI as disappearance of the external elastic membrane signals
with high scattering of signals in the surface layer. The changes after ex vivo ablation were histopathologically
identical to those from in vivo ablation. There were significant positive correlations in measured dimensions of ablation
lesions between histopathology and IVUS/OFDI findings.

[Conclusions] These findings suggest that observation of treated renal arteries by IVUS or OFDI immediately after RDN
improves the success rate of RDN.

Potential biomarker for diagnosis of pancreas cancer

O Katsumi Fukamachi”, Mitsuru Futakuchi”, Hiroyuki Tsuda®, Masumi Suzui"

" Department of Molecular Toxicology, Nagoya City University Graduate School of Medical Sciences,
# Nanotoxicology project, Nagoya City University

Pancreatic ductal adenocarcinoma (PDAC) is one of the most lethal types of cancer, with a five-year survival rate of less
than 10% and a mortality rate closely approaching the incidence rate. At present, biomarkers have limited utility for
detecting early-stage PDAC. Several new approaches were taken in the search for biomarkers for pancreatic cancer.We
have established transgenic rats carrying a mutated K-ras gene controlled by Cre/loxP activation. Targeted activation
of the transgene is accomplished by injection of a Cre recombinase-carrying adenovirus into the pancreatic ducts
through the common bile duct. The animals develop PDAC which is histopathologically similar to that in humans. We
reported that serum levels of N-ERC were significantly higher in rats bearing PDAC than in controls. However there was
no significant difference in serum N-ERC concentrations between pancreas cancer patients and healthy control groups.
In this study, we performed a global analysis to find diagnosis markers to detect rat PDAC. Our array analysis indicated
that LRG was overexpressed in PDAC compared to pancreata of control. Importantly, a previous report showed that
overexpression of LRG was identified in pancreas carcinomas in humans. Our findings indicate that the rat models of
cancer provide a useful strategy to identify candidate markers applicable to human cancer with potential utility for

early detection.
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CD44v6 expression in NNK-induced mouse lung adenocarcinoma

O Keiko Yamakawa', Masanao Yokohira", Nozomi Hashimoto", Yuko Narusawa'’, Shota Yoshida®,
Kousuke Saoo'?, Katsumi Imaida®

" Onco-Pathol., Fac. Med., Kagawa Univ., Kaisei General Hosp.

[Background and Aim] CD44 which acts as receptor for hyaluronan, is one of the markers of cancer stem cells.
Expression of CD44 variant isoform encoded by variable exon 6 (CD44v6) have been observed in various human
cancers and is correlated with poor prognosis. In this study, expression of CD44v6 in the 4-(methylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK) -induced mouse lung adenocarcinomas.

[Materials and Methods] Female 7-week old A/J mice were administered a single dose of NNK (2 mg/0.1 ml saline/
mouse, i.p.) at days O and 7, then maintained without any additional treatment until sacrifice at weeks 78. The 19 lung
adenocarcinomas were examined histopathologically and immunohistochemically for CD44v6.

[Results] The expression of CD44v6 was detected in all cases. Increased expression of CD44v6 was detected in
papillary and ductal structures or peripheral area of tumor lesions. The small clusters of adenocarcinoma cells
expressing CD44v6 strongly were observed. Polygonal form cells expressing strongly CD44v6, phosphorylated Erk1/2
and SOX9 were observed in adenocarcinoma lesions. A large number of macrophages were observed in peripheral area
of tumor lesions and normal adjacent tissue.

[Conclusion] The heterogeneity of CD44v6 expression in adenocarcinomas at the advanced stage of NNK-induced
mouse lung carcinogenesis was impacted by various phenotypes of adenocarcinoma cells, suggesting that CD44v6 is
associated with progression or differentiation of lung adenocarcinomas.

Minimal change disease of the kidney in a young Sprague-Dawley rat

(O Kyohei Yasuno, Kumi Honda, Shinobu Hakamata, Kiyonori Kai, Kazuhiko Mori

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

Minimal change disease (MCD) can be experimentally induced in rats by single administration of puromycin
aminonucleoside, but spontaneous cases have been not reported. Herein, we present a case of MCD in rats, which
resembled the phenotypes of human MCD. A male Sprague-Dawley rat aged 9 weeks developed albuminuria and this
albuminuria was exaggerated at 11 weeks of age. Other urinary biomarkers such as kidney injury marker-1,
osteopontin, neutrophil gelatinase-associated lipocalin, and clusterin, and urinary biochemical values did not show
significant changes at both 9 and 11 weeks of age. Histological test of the rat at 11 weeks of age revealed no
glomerular or renal tubular abnormalities on light microscopy. Immunofluorescence revealed absence of
immunoglobulin G or immunoglobulin M deposition in the glomerulus. Extensive foot process effacement of glomerular
podocytes was observed by electron microscopy, with rearrangement of the actin cytoskeleton at the base of the fused
foot processes. The rat did not show podocyte injury marker (desmin)-positive podocytes, and the nephrin, which is the
major component of slit diaphragm, showed a normal liner pattern distribution along the glomerular capillary loop
throughout the glomeruli. These pathological characteristics corresponded to those of human MCD, and the glomerular
lesion was considered a rare case of rat MCD.
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Mechanistic analysis of PhIP on carcinogenesis using mouse colon organoids

O Toshio Imai"’, Masako Ochiai", Mie Naruse", Yoshitaka Hippo?

" Div. Anim. Exp., Natl. Cancer Ctr. Res. Inst.,  Div. Mol. Carcinog., Chiba Cancer Ctr. Res. Inst.

The mechanisms of multistep carcinogenesis by long-time treatment of chemicals in vivo have not been
comprehensively understood. We reported that subcutaneously injected mouse colon-derived organoids, to which Kras
activation, Apc, p53 and/or Pten knockdown have been introduced in vitro, showed tumorigenicity. In the present
study, analyses for carcinogenic potential and molecular mechanisms by a short-time treatment of 2-amino-1-methyl-6-
phenylimidazo[4,5-b]pyridine (PhIP) was conducted using organoids. [Materials and methods] Colon tissue was excised
from B6 mice and its organoids were established by a 3D-culture method using Matrigel and growth factors. After
introduction of shLuc (control) or shPten followed by three times of PhIP (0, 15 microM) treatment, the organoids were
injected to nude mouse subcutis. At 44 days after the injection, subcutaneous tissues were histopathologically
examined. [Results] Although adenocarcinomas were induced in shPten+1 microM PhIP group, no tumor formation was
observed in shPten+0 microM, shLuc+1 microM groups. A whole exome analysis using DNA isolated from organoids is
now conducted. [Discussion| As for mechanisms of the tumorigenesis by shPten+1 microM PhIP treatment, 1)
additional mutations of tumor-related gene(s) by PhIP or 2) increased susceptibilities to PhIP by genomic instability by

shPten are considered, we now analyze the whole exome sequencing.

Cytotoxicity of the crude extracts of Musa basjoo in human colon cancer cells

OH Matsumoto", S Ando", K Fukamachi”, M Futakuchi'?, N Yoshimi®, M Suzui"

"Dept. Mol. Toxicol., Nagoya City Univ. Grad. Sch. Med. Sci. & Med. Sch., ¥ Dept. Pathol., Nagasaki Univ. Hosp.,
¥ Dept. Pathol. & Oncol., Univ. of the Ryukyus

Musa basjoo (MB) is a tropical evergreen tree growing mainly in subtropical/tropical countries. Biological activities of
MB are unknown. Therefore, we examined whether the acetone/methanol extracts of MB cause cytotoxicity in human
colon cancer cells. These extracts inhibited the growth of cells with IC;, values of 121 p g/mL (acetone extract, HT29),
149 p g/mL (methanol extract, HT29), 60 p g/mL (acetone extract, HCT116), 129 p g/mL (methanol extract, HCT116)
by colony assays. Flowcytometry analysis demonstrated that treatment of HT29/HCT116 caused an increase of G1
phase by 5%/10% with a concomitant decrease of G2-M phase, indicating the induction of G1 arrest. Acetone/methanol
extracts did not cause subG1 fraction. When these cells were treated with 50-100 p g/mL acetone extract, there was a
marked decrease in expression levels of the cyclinD1, cdk4 and a marked increase in expression levels of the p21*",
p2
body weight loss. There was no significant difference in the ratio of viable region/total tumor area (%) between

7" and p53. Tumor weight and volume were tended to be inhibited during experiment without causing significant

treatment and control. At the end of the experiment, no toxic effects were found in any of organ sites. The crude
extracts of MB contain active component(s) that exert cytotoxicity in human colon cancer cells.
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Overcoming resistance to cetuximab with honokiol, a small-molecule polyphenol

O Mari lida”, Hannah E. Pearson”, Rachel A. Orbuch"”, Nellie K. McDaniel"”, Kwangok P. Nickel",
Randall J. Kimple", Jack Arbiser”, Deric L. Wheeler"

" Department of Human Oncology, University of Wisconsin School of Medicine and Public Health
# Department of Dermatology, Emory University School of Medicine, Winship Cancer Institute

Overexpression and activation of the Epidermal Growth Factor Receptor (EGFR) have been linked to poor prognosis in
several human cancers. Cetuximab is a monoclonal antibody against EGFR, that is used for the treatment in head and
neck squamous cell carcinoma (HNSCC) and metastatic colorectal cancer. Unfortunately, most tumors have intrinsic or
acquire resistance to cetuximab during the course of therapy. Honokiol is a natural compound found in the bark and
leaves of the Chinese Magnolia tree and is established to have several anti-cancer properties without appreciable
toxicity. In this study, we hypothesized that combining cetuximab and honokiol treatments could overcome acquired
resistance to cetuximab. We previously developed a model of acquired resistance to cetuximab in non-small cell lung
cancer H226 cell line. Treatment of cetuximab resistant clones with honokiol and cetuximab resulted in a robust anti-
proliferative response. Immunoblot analysis revealed the HER family and their signaling pathways were downregulated
after combination treatment, most notably the proliferation (MAPK) and survival (AKT) pathways. Additionally, we
found a decrease in phosphorylation of DRP1 and reactive oxygen species after combination treatment in cetuximab
resistant clones which may signify a change in mitochondrial function. Furthermore, we utilized cetuximab resistant
HNSCC patient derived xenografts (PDX) to test the benefit of combinatorial treatment in vivo. There was significant
growth delay in PDX tumors after combination treatment with a subsequent down-regulation of active MAPK, AKT, and
DRP1 signaling as seen in vitro. Collectively these data suggest that honokiol is a promising natural compound in

overcoming acquired resistance to cetuximab.

Proteome analysis in NASH liver tissue and associated hepatocellular carcinomas

O Anna Kakehashi, Takahiro Okuno, Masaki Fujioka, Min Gi, Hideki Wanibuchi

Dept. Mol. Pathol. Osaka City Univ. Grad. Sch. Med.

To uncover mechanisms of nonalcoholic steatohepatitis (NASH) associated hepatocarcinogenesis, we compared the
proteomes of human NASH-associated liver biopsies, and resected hepatocellular carcinomas (HCCs) with normal liver
tissue of patients with gastrointestinal tumor metastasis. In addition, LC-Ms/Ms analysis of liver tumors in male STAM
NASH-model mice was performed. Similar changes in the proteome spectrum such as overexpression of enzymes
involved in lipid, cholesterol and bile acid biosynthesis and examples associated with suppression of fatty acid
oxidation and catabolism, alcohol metabolism, mitochondrial function as well as low expression of cytokeratins 8 and
18 (CK8/18) were observed in both human NASH biopsies and NASH HCCs. Significant activation of insulin signaling,
SMADS3-TGF-beta, beta-catenin, Nrf2, SREBP-LXR-alpha, nuclear receptor-interacting protein 1(NRIP1) and inhibition of
PPARs and p53 in human NASH biopsies and/or HCCs, suggesting their involvement in accumulation of lipids,
development of fibrosis, oxidative stress, cell proliferation and suppression of apoptosis in NASH hepatocarcinogenesis.
In STAM mice, PPARs inhibition was not obvious, while expression of CK8/18 was elevated.
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Responses of cellular senescence-linked cell metabolism-related molecules by genotoxic
or non-genotoxic carcinogens in rats

O Yuko Ito"?, Kota Nakajima'?, Yasunori Masubuchi'®, Fumiyo Saito”, Yumi Akahori®,
Toshinori Yoshida", Makoto Shibutani"

VLVP, TUAT, ®UGSVS, Gigu Univ., ¥ Chem. Eval. Res. Inst.

Background and Aim. We previously reported that responses of cell cycle proteins differed between genotoxic and
non-genotoxic hepatocarcinogens. In this study, we examined the hepatocellular expression of senescence-linked cell
metabolism-related molecules in rats administered genotoxic or non-genotoxic hepatocarcinogen, as exemplified by
N-diethylnitrosoamine (DEN) and carbon tetrachloride (CCl,). Materials and Methods. Rats were orally administrated
DEN or CCl, for 28 or 84 days. The liver was examined with real-time RT-PCR and immunohistochemistry. Results and
Discussion. Glycolysis-related genes were upregulated with DEN, but were downregulated with CCl,. Oxidative
phosphorylation-related genes were downregulated with CCl,. Senescence-related genes, Cdknla and CdknZa, were
profoundly upregulated with DEN. Immunohistochemically, glucose transporter 1 (GLUT1)-positive @ foci were
increased in GST-P* foci with DEN, whereas mitochondrial ATP synthase, ATPB-negative foci in GST-P* foci were
increased with both DEN and CCl,. pZIWAF”CIP]+ foci in GST-P* foci were increased with CCl,; however, liver cells were
entirely p21"*"/“"'* with DEN. These results may suggest that genotoxic hepatocarcinogens lead to carcinogenic
process concurrently with facilitation of cellular senescence. In contrast, non-genotoxic hepatocarcinogens may disrupt
cellular senescence after long-term administration. Metabolism changes in GST-P" foci were also different between

these carcinogens.

Effects of astragalus injection on early hepatocarcinogenesis in SD rats.

(O Meilan Jin, Qian Tang, Mei Zhang, Rendong Fang, Jian Wang, Zili Wang

Laboratory of Veterinary Pathology, College of Animal Science and Technology, Southwest University

Astragalus injection (ASI) is a drug made with the main component of astragalus, which is known to have an anti-
oxidative and an antitumor effects. However, whether ASI have antitumor effect to early hepatocarcinogenesis in rats,
is still unclear. To clarify the suppressive effects of the ASI on early hepatocarcinogenesis in rats, SD rats in the
initiation or promotion periods were intraperitoneally administered 0.5ml/kg ASI for 2 or 9 weeks, respectively. The
grouping is as follows: gr .1: DEN alone; gr. 2: DEN+PBO; gr. 3: DEN+PBO+ASI1 (initiation); gr. 4: DEN+PBO+ASI2
(promotion). The final body weights and absolute liver weights in the gr. 4 were significantly decreased compared to
the gr.2. The number and area of GST-P positive foci were showed decrease tendency in the gr. 3 or 4 as compared to
the gr. 2, but there are no significant difference. Therefore, the Ki67 positive ratio of the gr.3 and gr.4 were
significantly decreased compared to the gr.2. In the analysis of gene expression, CYP1A1l gene in the gr. 4 had
significantly increased as compared to the gr. 2, but the levers of p53, Bax, Bcl-2, caspase 3 were also showed increase
tendency in the gr.4. Especially, it was seen statistically significant difference in Bcl-2. These results may suggest that
the ASI to early hepatocarcinogenesis in rats has a suppressive effect and suppression to the inhibition of cell

proliferation and induction of apoptosis are involved in those mechanisms.
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Chemopreventive effects of luteolin on pancreatic carcinogenesis

O Hiroyuki Kato, Aya Naiki-Ito, Shugo Suzuki, Satoru Takahashi

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

[Background] New strategy for preventing pancreatic cancer is urged because of its poor prognosis and none of
effective therapeutics. luteolin, one of flavonoids, were reported anti-tumor activities in in vivo on several cancers
except pancreatic cancer. [Materials and Methods] In this study, to assess the chemopreventive effects of luteolin,
twenty seven syrian golden hamsters at 6 week-old were administered with or without luteolin (100ppm) in quick fat
diets for 13 weeks after four times subcutaneous administration of N-nitrsobis(2-oxopropyl)amine. [Results] The body
and organ weights were not different among the groups while serum cholesterol was decreased by luteolin.
Furthermore, the incidence and multiplicity of pancreatic cancer were significantly suppressed by luteolin. Ki67
labeling indices were decreased in dysplastic lesions of treated luteolin. In vitro study, cell growth was inhibited by
luteolin treatment in dose-dependent manner in hamster (HPD1NR) and human pancreatic cancer cell lines (MiaPaCa,
PANC1). We found Stat3 was molecule responsible for the mechanisms of chemopreventive action of luteolin by multi-
blot analysis for phosphorylated proteins in vitro and we confirmed down-regulation of pStat3(tyr705) in both
carcinomas and dysplasia of hamsters by immuneohistochemistry. Several cytokines in hamster pancreatic tissue were
also decreased by luteolin administration. [Conclusion] Luteolin have potential as a chemopreventive agent for

pancreatic cancer.

Influence of strain difference of trans fatty acids on NASH-like lesions between Hsd rats
and F344 rats fed with a CDAA diet.

O Kinuko Uno, Ktsuhiro Miyjima, Soon Hui Teoh, Noriko Kemuriyama, Shuji Ogawa,
Atsusi Watanabe, Dai Nakae

Facul. Agricul, Graduate School of Tokyo Univ. Agricul

[Aim]To clarify the influence of trans fatty acids on nonalcoholic steatohepatitis (NASH)-like lesions in Hsd:Sprague
Dawley (Hsd) rats and Fischer 344 (F344) rats by feeding a choline-deficient, methionine-lowered, amino acid-defined
(CDAA) diet. [Methods]A trans fatty acids-containing CDAA diet (CDAA-T (+)) or trans fatty acids free CDAA diet
(CDAA-T (-)) were fed from 6 weeks to Hsd rats and F344 rats in males for 13 weeks (6 animals in each group). In
control group, basal diet was fed as a same manner to CDAA diets in each strain. At necropsy, liver was removed and
weighed and stored as frozen tissue or fixed. Plasma biochemistry, histopathological examination and gene expression
in the liver were performed. [Results]In the CDAA group of both strains, significant increase of the relative liver weight
were noted compared with that of control group. Histopathologically, fatty change of hepatocyte and fibrosis were
observed in CDAA groups in both strain. In F344 rats, significant elevation of plasma AST and ALT activities, increases
of inflammation and fibrosis related gene expression were observed compared with these of Hsd rats. [Conclusions]
There was no difference between CDAA-T (+) and CDAA-T (-) in NASH like lesions and it was suggested that trans fatty
acid had no obvious effect on the lesions fed with CDAA diet. On the other hand, the strain difference was seen in

NASH-like lesions which were prominent in F344 rats compared with the lesions in Hsd rats.
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Starvation-induced liver autophagy in aged mice

O Seiichi lizuka', Miwa Nahata", Hitomi Sekine", Naoki Fujitsuka', Hiroshi Takeda®®

Y Tsumura & Co., # Pathophysiology and Therapeutics, Faculty of Pharmaceutical Sciences, Hokkaido University,
* Hokkaido University Hospital Gastroenterological Medicine

[Background/Aim] Autophagy plays an important role in the maintenance of cytosolic protein and cell organelles.
Additionally, it supplies poorly nourished cells and organs with energy as an adaptive response to starvation. This
study aimed to examine the changes in liver autophagy function following starvation in aged mice. [Materials and
Methods] C57BL/6J male mice (young: 8 weeks old, aged: 23 months old) were fed 30% of the amount of food
consumed before the restriction and were maintained for 12 days. Liver autophagy activity was evaluated by
determining LC3. The morphological features of autolysosomes were examined by electron microscopy. The function of
the ubiquitin-proteasome system in plantar muscle was analyzed. [Results] Aged mice exhibited an 80% decrease in the
survival rate by day 12, although mortality did not occur among young mice following the restricted diet. While young
mice showed an increase in the liver LC3-II/I ratio and autolysosome count of hepatocytes on day 5 of the restricted
diet, only slight changes were observed in aged mice. The mRNA expression of atrogin-1 and MuRF-1 in aged mice
decreased significantly more than those in young mice. [Conclusion] It is conceivable that the disruption of adaptive
energy supply from muscle protein and dysfunction of liver autophagy led to a decline in the survival rate of aged mice
following the restricted diet. The activation of this function could minimize the fragility in malnourished elderly

people.

Multidirectional analyses of hepatic chronotoxicity induced by cadmium in mice

OHiroki Yoshioka'?, Tsunemasa Nonogaki", Yoshimi Ichimaru", Katsumi Ohtani®, Masumi Suzui®,

Nobuhiko Miura®

YKinjo Gakuin University, © Nagoya City University, * Japan National Institute of Occupational Safety and Health

<background>Now, we have focused on the relationship between injection timing and the severity of cadmium (Cd)
toxicity, which we advocated as “chronotoxicology.” These previous studies clearly indicated that mice showed
remarkable daily fluctuations in the severity of the toxic response to Cd. In addition, we investigated other chemicals,
suggesting that diurnal variation was observed in the toxicity of each compounds. <Aim> The aim of this study is to
investigate the factor which Cd-induced diurnal variation triggers. <material and method>Seven-weeks old male
C57BL/6] mice received a single i.p. injection of 4.5 mg/kg CdCl, (24.5 umol Cd/kg) at 14:00 or 2:00. Control mice
received the same volume of saline. At 24-h after the Cd or saline injection, blood samples and the liver were collected.
<result> Injection of Cd at 14:00 showed drastic hepatic injury estimated by histopathological analyses, plasma hepatic
injury markers, and oxidative stress but showed no injury when injected at 2:00. In addition, although TUNEL positive
cell was not observed, necroptosis-related parameters such as receptor interacting protein was upregulated when
injected at 14:00. <conclusion> Chronotoxicology is of great value not only for the field of toxicology, the importance
of injection timing for toxicity evaluation tests, but also for occupational health, to improve the quality of risk
assessments for night shift workers who may be exposed to toxic substances at various time of the day.

185

)
(=}
(%]
-+
)
-
)
-
(1
wn
o
=)
-+
Q)
=2
o
=)




)
(=)
wn
-
M
=
-
-
(1]
wn
M
=
-+
Q
=2
o
=]

The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology Poster Presentation

Analyses of mechanism on liver toxicity by CCA

O Naofumi Takahashi", Satoru Yamaguchi', Ryoichi Ohtsuka", Makio Takeda", Yoshitaka Katoh",
Tsuyoshi Ito"”, Aya Koyama', Atsushi Shiga", Yoshimasa Okazaki", Toshinori Yoshida®,
Takanori Harada"

" The Institute of Environmental Toxicology, * Tokyo Univ. Agricul. Technol.

[Background and Aim] Wood preservative chromated copper arsenate (CCA) has been used in Japan for about 50 years.
Lots of CCA-treated wood wastes after the Great East Japan Earthquake could hazard to human health. Our prior study,
in which Wistar Hannover rats were given CCA (0, 8, 40, 80 mg/kg/day) by gavage for 4 weeks, showed that CCA
induced diffuse hepatocellular hypertrophy accompanied by blood biochemical hepatotoxicity and increased 8-OHdG in
female liver. To elucidate the mechanism on hepatotoxicity, molecular pathological analyses were conducted.
[Materials and Methods] Using female liver sampled in the prior study, cell proliferation (CP), apoptosis and
glutathionylated protein (GP) were evaluated immunohistochemically. Microarray and qRT-PCR were used for gene
expression analysis. DNA methylation in the transcription-related region was analyzed by methylated DNA
immunoprecipitation and qPCR.

[Results] Increased trend of CP was noted by CCA. In gene expression analysis, genes involved in GST, antioxidant, HSP,
ubiquitin-proteasome pathway, CP, DNA methylation and P450 were mainly changed. Metallothionein (MT) related to
antioxidant was down-regulated, but DNA methylation was not associated. GP which increases with reduction of
reduced glutathione (GSH) / oxidized glutathione ratio was increased by CCA.

[Conclusion] CCA may induce redox dysregulation-related hepatotoxicity caused by GSH consumption due to
detoxification and elimination of ROS and by suppression of MT.

'

Time dependent cytoprotective phenomenon of lipopolysaccharide in TAA-induced
acute liver injury in rats

(O Mohammad Rabiul Karim, Munmun Pervin, Mizuki Kuramochi, Takeshi [zawa,
Mitsuru Kuwamura, Jyoji Yamate

Veterinary Pathology, Osaka Prefecture University

[Background and Aims] Lipopolysaccharide (LPS) acts as an important cofactor in the pathogenesis of hepatotoxicity.
Here, the time-dependent role of LPS-stimulated autophagy and macrophages in thioacetamide (TAA)-induced acute rat
liver injury were investigated. [M&M] F344 rats were pretreated with LPS (0.1 mg/kg BW, i.p.) at 2, 6, 12h and 24h
before TAA injection (100 mg/kg BW, i.p.). Serum and liver were collected one day after TAA injection. [Results] TAA
injection produced centrilobular hepatocyte necrosis in liver, which was markedly reduced in LPS-pretreated rats at
12h or 24h as compared with those of without pretreated alone TAA-injected rats. Consistently, AST, ALT and ALP
values tended to be decreased in LPS-pretreated rats at 12h or 24h. At each time point, LC3B (autophagy marker)
expression was increased in liver of TAA-injected rats, however LC3B-labeled cytoplasmic granules in hepatocytes were
significantly increased in LPS-pretreated rats. At each time point, additionally, CD163" and CD68" macrophages were
significantly increased in TAA-injected rats, however, CD68+ exudative macrophages were significantly increased or
tended to be increased in LPS-pretreated rats particularly at 12h or 24h. [Conclusions] LPS pretreatment at 12 h or 24
h showed the highest cytoprotection in TAA-induced acute liver injury, which might be related to the LPS-activated
hepatic macrophages and LPS-induced hepatocyte autophagy.

186



Poster Presentation The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology

Effect of edaravone on cisplatin nephrotoxicity

O Natsumi Koike, Ayaka Sasaki, Rin Yamori, Tomoaki Murakami, Kazuhiko Suzuki

Tokyo University of Agriculture and Technology Faculty of Agriculture Cooperative Department of Veterinary Medicine

[Background and Aim]Cisplatin (CIS) is known as a useful anticancer agent, while its toxicity to multiple organs
including the kidney has been reported. As for the nephrotoxicity, tubular necrosis and subsequent renal interstitial
fibrosis are observed, and the involvement of oxidative stress is suggested as part of its pathogenesis. In this study, we
examined the inhibitory effect of Edaravone (Eda), synthetic free-radical scavenger, on renal tubule interstitium lesions.
[Materials and Methods]6 weeks old male Wister rats (n=25) were divided into five groups; Control, CIS, CIS + Low
dose Eda, CIS + Medium dose Eda, CIS + High dose Eda. CIS (6 mg/kg, i.p.) was injected at first day, and Eda (1, 10, 100
mg/kg) was intraperitoneally administrated every other day from 5 days before CIS injection. Blood and kidney were
sampled at 28 days after CIS administration and used for various searches. [Results|]BUN and Cr level increased by CIS,
and were suppressed by Eda. Tubular injury, increased accumulation of extracellular matrix and increased number of
a -SMA positive cells were induced by CIS, and were attenuated by high dose of Eda. CD68-positive macrophages and
CD3-positive lymphocytes were significantly increased by CIS, and these increase were significantly attenuated by Eda.
The mRNA expression of various antioxidant-related factors is currently being researched. [Conclusion|It was

suggested that Eda has inhibitory effect on CIS nephrotoxicity via anti-oxidative pathway.

Effects of Dimethyl Fumarate on renal interstitial fibrosis

O Ayaka Sasaki, Natsumi Koike, Rin Yamori, Tomoaki Murakami, Kazuhiko Suzuki

Tokyo University of Agriculture and Technology, Faculty of Agriculture, Department of Veterinary Medicine

[Background and Aim|Renal interstitial fibrosis is observed in various kidney disease and correlated with renal
dysfunction. However, fibrosis is fundamentally an overreaction of tissue repair, the treatment focused on inhibition of
excessive extracellular matrix accumulation is required. Dimethyl fumarate (DMF) is therapeutic agent for multiple
sclerosis with mechanism of oxidative stress reduction by activating Nrf2 transcription pathway, and is expected for
treatment of any other diseases. We investigated the effect of DMF on renal interstitial fibrosis using cisplatin (CIS)-
induced model. [Materials and Methods]6-week-old male Wistar rats were divided into 5 groups.; negative control, CIS,
CIS + low dose DMF, CIS + middle dose DMF, CIS + high dose DMF. 6 mg/kg of CIS was injected intraperitoneally once.
DMF was administered by food containing 300, 1500 or 7500 ppm from 7 days before CIS administration. 28 days
after CIS administration, blood and kidney were sampled and used for various searches. [Results and Discussions]
Increased BUN and Cre levels and tubulointerstitial lesions in the CIS-group were suppressed by DMF. The increased
number of CD68-positive macrophages and CD3-positive lymphocytes was attenuated by DMF dose-dependently.
Increase number of a-smooth muscle actin-positive cells was suppressed by high dose of DMF. Although mRNA expressions
of oxidative stress related factors are under investigation, DMF may attenuate renal fibrosis by anti-oxidative pathway.
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'

Transformation of renal tubular epithelial cell associated with decreased expression of
HNF a

ORin Yamori, Natsumi Koike, Ayaka Sasaki, Tomoaki Murakami, Tetsuya Furuya, Kazuhiko Suzuki

Tokyo University of Agriture and Technology, Fuculty of Agriculture, Cooperative Department of Veterinary Medicine

Background and Purpose Hepatocyte nuclear factor 4-alpha (HNF4 a ) has been reported the involvement of multiple
transporter expression at development and maturation stage and constitutive expression in proximal renal tubular
epithelial cells after maturation in the kidney. Our previous study showed that HNF4 o expression was loss in the
regenerating epithelial cells after injury in adenine-treated mice. In this study, we constructed HNF4 a knock out cell
line, and compared the cell morphology, mRNA expression and reactivity to various stimulations with NRK-52E.
Methods The rat HNF4 o shRNA plasmid vector was introduced into NRK-52E (shHNF4 a cell), and the changes in cell
morphology and mRNA expressions, including various transporters, was compared. Furthermore, susceptibility against
cisplatin (CIS) was also compared. Results The mRNA expressions of transporters decreased and the Snail mRNA
expression increased in shHNF4 o cell. In addition, survival rate after CIS exposure was higher in shHNF4 o cell.
Discussion Considering with previous report that the transporters expression decrease in regenerating renal tubular
epithelial cells after CIS exposure, findings of this investigation that most of the transporters whose expression
decreased in shHNF4 a cell was involved in CIS uptake, and that higher survival rate after CIS exposure suggests that
HNF4 o regulates drug transporter expression in renal tubular epithelial cells and its decreased expression would

protect from further injury.

High-throughput screening of the hypoxia pathway: examining promoter response and
function

O Masato Yonezawa', Shelley Force Aldred”, Nathan Trinklein", Menghang Xia”, Ruili Huang?,
Jim Hudson”, Johanna Samuelsson"

" Active Motif Inc., ¥ NIH Chemical Genomics Center, ¥ Hudson Alpha Institute for Biotechnology

The hypoxia pathway is involved in a wide range of biological processes including tumor resistance to chemotherapy.
To facilitate high throughput gene regulation studies in combination with chemotherapeutic drugs and toxic
substances, we created a genome-wide library of over 18,000 human endogenous promoters and synthetic response
elements in a quantitative and sensitive luciferase-based reporter system. This system, designated the LightSwitch™
Assay System, contains a novel and highly optimized luciferase gene (RenSP) and all companion assay reagents yielding
industry leading sensitivity and dynamic range. Using a large panel of the LightSwitch™ promoter vectors, we validated
the response of each promoter to various external cellular stimuli. Application of over 400 hypoxia-related promoter
vectors revealed differential responses to hypoxia in different cell types. Furthermore, a toxicology screen of 1,400
compounds allowed the identification of several compounds that activate hypoxia pathway, including HIF-1 alpha-
dependent hypoxia inducers. Thus, our LightSwitch™ Assay System is a highly useful tool to dissect gene regulatory
mechanisms in toxicological response and other cellular processes.
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Catch up growth and immune organ development in DOHaD study

(O Mai Todoroki, Mika Senuma, Fumiaki Kumagai, Yoshiaki Saito, Makiko Kuwagata

Hatano Research Institute Food and Drug Safty center

To reveal the mechanisms of the developmental origin of health and disease (DOHaD) hypothesis, many animal studies
have been conducted. Excessive increase in body weight over the short term after undernutrition in the lactation period
(catch up growth) is considered one of triggers of DOHaD. We demonstrated histopathologically that 50%
undernutrition in C57BL dams during neonatal one week induced altered development of the immune organs, such as
the spleen and thymus, in pups. Between postnatal days 7 to 14, body weight in the pups rapidly increased under this
condition compared to that in the controls (catch up growth). In addition, individual differences in the degree of the
histopathological changes in these organs were observed in the pups exposed to neonatal undernutrition, as well as in
the controls. In this study, we examined the relationship of the individual differences in the histopathological changes
in the pups to other developmental parameters, such as litter size, body weight gain and organ weight. The differences
in the degree of the histopathological changes in the immune organs of the pups was not related to litter size, organ

weight or body weight.

Inhalation single toxicity studies of 1-methylnaphthalene in rats and mice:
Histopathological Aspect

OMi Ju Lee

Inhalation Toxicity Research Center, Occupational Safety and Health Research Institute

[Background] 1-Methylnaphthalene is a polycyclic aromatic hydrocarbon and naphthalene-related compound called
alpha methylnaphthalene. It is used to produce dyes and resins and present in cigarette smoke, wood smoke, tar, and
asphalt. Reliable inhalation toxicity information of 1-methylnaphthalene has not been reported to date although its
primary contact route is the respiratory tract. [Aim] Therefore, the present study was conducted to screening the
toxicity of 1-methylnaphthalene via single inhalation exposure in rats and mice. [Materials and Methods] Twelve male
and 12 female rats and mice were gradationally exposed to 1-Methylnaphthalene aerosol at 0.05, 0.5, 1 and 5 mg/ and
5 and 1 mg/L 1-methylnaphthalene for 4 hours, respectively. Exposed animals were necropsied for 14 days
observation period. Histopathological examination was performed in animals exposed at 5 mg/L 1-methylnaphthalene.
[Results] Two male and a female rats exposed to 5 mg/L 1-methylnaphthalene found dead or moribund during the
observation period. Enlargement of the lung was noted in all male rats exposed 5 mg/L. Gray focus in the lung was
noted in a female mouse exposed to 5 mg/L. Histopathologically, bronchiolar lesions including epithelial hyperplasia,
inflammation and erosion/ulcer in the lung were noted in rats and mice exposed to 5 mg/L. [Conclusion] This result

may be helpful to prepare toxic profiles for 1-methylnaphthalene.
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Respiratory lesions induced in rats after inhalation exposed to Methyl Acrylate for 13
weeks.

O Kenji Takanobu, Hideki Senoh, Yumi Umeda, Shigetoshi Aiso, Jun Kanno

Japan Bioassay Research Center, JOHAS

[Background] Methyl Acrylate (MA) is used as a material for acrylic resin, adhesive, paint, etc. In this study, we report
on the respiratory lesions of the rats induced by whole body inhalation of MA for 13 weeks.

[Material and Methods] F344 rats of each sex (n = 10 for each group) at 6 weeks of age were exposed to 0, 12.5, 25,
50, 100 or 200 ppm (v/v) MA, for 13 weeks. All organs were sampled for histopathological examination.

[Results] Goblet cell hyperplasia, inflammatory infiltration, regeneration, squamous metaplasia, and hyperplasia of the
respiratory epithelium, and respiratory metaplasia of the nasal gland were observed in the respiratory area of nasal
cavity. In the olfactory part of the nasal cavity, atrophy, necrosis/desquamation, ulcer, inflammatory infiltration,
regeneration and respiratory metaplasia of the olfactory epithelium, and respiratory metaplasia of the olfactory gland
were found. In the larynx and trachea, atrophy, inflammatory infiltration, and regeneration of the lining epithelium
were seen.

[Conclusion] In the following inhalation carcinogenicity study for 104 weeks, squamous cell carcinoma of the nasal
cavity was induced in both sexes. We consider that metaplasia and hyperplasia of respiratory epithelium might have

preceded in the study. This study was contracted by Ministry of Health Labour and Welfare of Japan. (GLP study)

Nasal Cavity Neoplastic/Non-neoplastic lesion induced by 104-week whole body
inhalation exposure to Methyl Acrylate in rats

(O Hideki Senoh, Kenji Takanobu, Yumi Umeda, Shigetoshi Aiso, Jun Kanno

Japan Bioassay Research Center, JOHAS

[Background] Methyl Acrylate (CAS No. 96-33-3) is a liquid substance with irritable odor. It is widely used for Acrylic
fiber, molding resin, adhesives and paints. In the present study, inhalation carcinogenicity of Methyl Acrylate was
examined.

[Materials and Methods] Airflow containing Methyl Acrylate vapor was administered to groups each of 50 males and
50 females of F344 rat at target concentrations of 0, 10, 40 or 160 ppm (v/v), 6 hours/day, 5 days/week for 104
weeks.

[Results] The squamous cell carcinomas in nasal cavity were increased in 160 ppm exposed male and non-significant
increase in 40 ppm exposed male and 160 ppm exposed females. Non-neoplastic lesions were increased in nasal cavity,
larynx and trachea in both sexes and nasophalynx in male.

[Conclusion] This study demonstrated that 104-week inhalation exposure to Methyl Acrylate vapor exerted nasal cavity
carcinogenicity in rats of both sexes. This study was contracted by Ministry of Health Labour and Welfare of Japan
(GLP studies).

190



Poster Presentation The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology

Myocardial damage induced in rats by a single dose of combretastatin A4 disodium
phosphate

OR Tochinai”, K Komatsu", J Murakami", Y Nagata'’, M Ando", C Hata", T Suzuki", S Kado",
T Kobayashi”, M Kuwahara®

YYakult Cent. Inst., ? Dep. of Vet. Pathophysiol. and Anim. Health, The Univ. of Tokyo

[Background] Cardiotoxicity is a problem in the development of microtubule disassembling agents (MDA) in vascular
disruption of tumors. This study investigated cardiotoxic findings in rats induced by a single dose of combretastatin A4
disodium phosphate (CA4DP), and discussed the use of this rat model in non-clinical studies of MDA. [Methods] i)
CA4DP (120 mg/kg) was administered to rats intravenously, and cardiac histopathology and blood biomarkers were
examined after 0.5, 24, and 72 h. ii) As with i), CA4DP was administered to rats, and electrocardiography (ECG) and
echocardiography results were analyzed over time. [Results] i) At 0.5 h after dosing, plasma creatine kinase (CK), CK-
MB, and Fatty Acid Binding Protein 3 levels increased. At 24 h, lactate dehydrogenase (LDH) 1, CK, and CK-MB levels
increased, and multifocal vacuolar degeneration of myocardial cells in apical subendocardial regions was observed. At
72 h, LDH 1 levels were increased, and multifocal myocardial necrosis was observed. ii) At 0.5 h after dosing, heart
rate (HR), ejection fraction (EF), and cardiac output (CO) decreased. At 24 h, HR and CO decreased. At 72 h, HR, EF, and
CO decreased, and depression of T-wave potential was observed. [Conclusion] Myocardial injury, bradycardia, and
depression of cardiac function were induced. Distribution of lesions and ECG features suggested that myocardial injury

was induced by ischemia. This rat model proved useful in the study of cardiotoxicity of MDA in humans.

'

Studies on the tumor-promoting activity of alpha-linolenic acid-enriched diacylglycerol oil

O Hiroshi Honda", Taisuke Kawamoto", Yuko Doi”, Takuya Mori", Shoji Matsumura",

Norio Imai?, Yukinori Mera?, Yuichi Ito"”, Osamu Morita"

"Kao Corporation, ?DIMS Institute of Medical Science, Inc.

[Background] Alpha-linolenic acid (ALA)-enriched diacylglycerol (DAG) oil, an edible oil enriched with DAG and ALA,
has been reported to enhance dietary fat utilization as energy. Since protein kinase C (PKC), which is involved in
carcinogenesis, could be activated by intracellular short-chain 1,2-DAG, the tumor-promoting activity of DAG oil mainly
containing oleic or linoleic acids has been investigated and no activity was demonstrated. However, the activity of ALA-
DAG oil has not been investigated. [Aim] The aim of the present study was to investigate the tumor-promoting activity
of ALA-DAG oil on rats. [Materials and Methods] Using a rat medium-term multi-organ carcinogenesis bioassay model,
the tumor-promoting activity of ALA-DAG oil in the tongue and gastrointestinal tract was investigated. After treatment
with genotoxic carcinogens, the rats were fed on a diet of ALA-DAG oil (0, 13,750, 27,500, and 55,000 ppm) for 24
weeks. Meanwhile, the activity of PKC in the tongue and gastrointestinal tract was measured in rats consumed a diet
with ALA-DAG oil (0, 7.5, and 30%) for 28 days. [Results] There were no meaningful increases in the incidence of pre-
neoplastic and neoplastic lesions in the rat medium-term multi-organ carcinogenesis bioassay model. Animals that
consumed the diet with ALA-DAG oil exhibited no significant increase in PKC activities. [Conclusion] ALA-DAG oil would

have no tumor-promoting activity, similar to the DAG oil.
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A 26-week Short-term Carcinogenesis Bioassay of Organic Germanium, poly-trans-
[(2-carboxyethyl) germasesquioxane] (Ge-132) using rasH2 Mice

O Yuko Doi", Norio Imai", Mayuko Suguro", Mayumi Kawabe", Isao Sato®

Y DIMS Institute of Medical Science, Inc., 2 Asai Germanium Research Institute Co., Ltd.

[Purpose] An organic germanium, poly-trans-[(2-carboxyethyl) germasesquioxane] (Ge-132) is used as an ingredient of
food, and its various physiological effects were reported. The safety of Ge-132 has been confirmed by single and
repeated dose toxicity, teratogenic and mutagenic studies. However, sufficient information to assess carcinogenesis is
not available. Therefore, present 26-week short-term carcinogenicity study using rasH2 mice was performed.
[Materials and Methods] Seven to 8 week-old mice were fed a diet containing 0, 0.3, 0.8 and 2.5% of Ge-132 (20 mice/
sex/group) for 26 weeks. The dose level was determined by a preceding dose finding study. As a positive control, 10
males and 10 females were treated with a single i.p. injection of MNU at 75 mg/kg. After 26 week-feeding, all mice
including MNU group were necropsied.

[Results] Loose stool was observed in all mice of the 2.5% group, and water intake was statistically increased.
Dilatation of the cecum was observed at necropsy, however, no abnormality was observed histopathologically.
Incidences of neoplastic lesions in the Ge-132 groups were not significantly different compared with the control group.
In the MNU group, all mice showed neoplastic lesions, and most of them developed malignant lymphoma and/or
squamous cell papilloma of the stomach.

[Conclusion] Our results indicate that Ge-132 ingestion up to 2.5% (male: 3837 mg/kg/day, female: 5442 mg/kg/day)

was not carcinogenic under the conditions in this study.

Immunohistochemical examination of a tumor observed in the liver

ODu Mu, Guo Hui, Zhang Yuexiang, Liu Xiangjiang, Zhang Weijuan, Ji Xiaoxia, Guo Maowu,
Yasuhiko Hirouchi

JOINN Laboratories

Background and objective Scattering nodules with approximately 0.1-1 cm diameter were observed in the liver of a rat.
We considered that these nodules are different from primary liver tumor, and conducted immunohistochemical
examination to determine the original tissue. Materials and methods This case was a male CD rat sacrificed on
scheduled necropsy at week 104. At macroscopic examination on necropsy, scattered nodules were observed in the
liver. Histological examination and immunohistochemical examination of the liver were conducted. Results The
accumulated foci of tumor cells consisted of oval cells with light basophilic cytoplasm and round nuclei. There was no
dysplasia of nuclei, and mitosis was very rare. Although nodular proliferation of tumor cells was shown, significant
exclusion of surrounding tissues was not observed. Disseminated infiltration and proliferation of isolated tumor cells
were observed around the tumor nodules. In addition, C cell adenoma of the thyroid gland were observed. As the result
of immunohistochemical examination, this tumor was AFP-negative, CK19-negative and vimentin-negative. Therefore,
this tumor was not considered to be derived from hepatocytes or intrahepatic bile ducts. As a possibility for metastasis
of an endocrine system tumor was considered from tissue morphology of the tumor, immunohistochemical examination
using calcitonin and chromogranin was conducted. The results are reported.
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Study on toxicity of o-Acetoacetotoluidide (AAOT) Kenji kumada Dept. Mol. Path., Osaka
City Univ. Graduate Sch. Medicine

O Kenji Kumada, Takahiro Okuno, Min Gi, Masaki Fujioka, Nao Yukimatsu, Anna Kakehashi,
Hideki Wanibuchi

Department of Molecular Pathology Osaka City University Medical School

o-Acetoacetotoluidide (AAOT) is a compound in which the amino group of o-Toluidine (OTD) is acylated, and is a
substance used as a raw material for synthesis of azo pigment. Occupational exposure of OTD is known to induce
bladder cancer and is classified by IARC as Group 1 (carcinogenic to humans). However, there is no information on the
toxicity, carcinogenicity of AAOT and risk assessment is urgently required. Therefore, this study aimed to evaluate
toxicity of AAOT.

By human bladder epithelial cells 1T1 and rat bladder epithelial cells MYP3, AAOT and OTD were added to the medium
at doses of 0, 78, 156, 313, 625, 1000, 1250, 2000 and 2500 ppm. Then, LD 50 was calculated. Using 6 week old
female F344 rats, AAOT was fed at doses of 0, 1500 and 3000 ppm. Further, AAOT and its metabolites were analyzed
72 hours after.

As analysis results of the cells, LD 50 of AAOT was 1049 ppm at 1 T 1 and 874.1 ppm at MYP 3. LD50 of OTD was
1574 ppmat 1 T 1 and 257 ppm at MYP 3.

Analysis of urinary metabolites showed a significant increase in OTD in AAOT group compared to control group.
Interestingly, OTD accounted for the majority of urinary metabolites in the AAOT group. From the results, they
revealed that AAOT is weaker in cytotoxicity than OTD. However, since OTD is produced in the urine as a biological
metabolite, there is a concern about the effect on bladder mucosal epithelium. Currently, animal testing is ongoing and

will be reported in the presentation.

Immunohistochemical characteristics of proliferative lesions in Wistar Hannover rat
thymus

O Yuki Tomonari, Junko Sato, Tetsuro Kurotaki, Ryosuke Kobayashi, Takuya Doi, Takeshi Kanno,
Minoru Tsuchitani

LSIMedience Corporation, Pathology Department

[Background] We reported at the 30th JSTP annual meeting a higher incidence of thymic hyperplasia and thymoma in
Wistar Hannover (WH) rats than SD rats and a histopathological resemblance of thymoma to the normal thymic cortex
and medulla. Moreover, thymoma have pale areas similar to the medulla but without lymphocytes. [Aim] We focalized
on the differences of thymic epithelium (TE) of the cortex and medulla, and then compared the structure of thymoma
with normal thymic cortex and medulla. [Materials & Methods] Thymoma (40 cases, 104-week background study (ws)
of WH rats) and normal thymus as control (104, 26, and 4ws) were stained with anti-cytokeratin (CK) 14 (medullary
TE), CK18 (cortical TE), and CD20 (B-cell). [Results] In the normal thymus, TEs were positive for CK14 at the medulla
and subcapsular area, CK18 at the cortex; B-cells in the medulla were positive for CD20. In thymoma, small to large
medullary differentiation areas (MDs) were noted focally or diffusely at the cortex-like lymphocyte rich area (LyR). TEs
were positive for CK14 at MD, CK18 at LyR and pale areas; B-cells in MDs were positive for CD20. [Conclusion] TEs at
LyR and MDs at LyR indicated the nature of TEs of the normal cortex and medulla, respectively. B-cells also existed at
MDs as in the normal medulla. LyR and MDs of thymoma were suggested dependent on the difference in an
immunohistochemical pattern of each TE. Additionally, the pale areas consisted of CK18 positive TEs at LyR, differed
from MDs.
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Oral toxicity study of neonicotinoid pesticide dinotefuran in CD-1 mice

O Yukie Tada, Toyohito Tanaka, Kiyomi Ikushima, Toshinari Suzuki, Akiko Inomata,
Takako Moriyasu

Tokyo Metropolitan Institute of Public Health

<Backbround> Neonicotinoid pesticide dInotefuran is widely used in Japan. However, there is minimal data on adverse
effects of dinotefuran in either experimental animals or humans. In the present study, an oral toxicity study of
dinotefuran was conducted in CD-1 mice.

<Methods> Each of 40 male and female mice, 5-week-old, was administered O (control), 22, 44 or 88 mg/kg body
weight for dinotefuran by gavage, once per day, 5days per week, for 4 weeks. After two or three weeks from start of
the study, behavioral parameters were measured. After 4 weeks administration, the mice were anesthetized under
isoflurane, and hematological, biochemical and pathological consequences were investigated.

<Results> There were no significant differences on body weight or food intake during the experimental period in each
sex. The spatial learning memory or movement activity of exploratory behavior was not affected by dinotefuran. In
hematological study, white blood cells in the treated group were showed a tendency to decrease, and neutrophils in the
female high dose group were significantly decreased compared with the corresponding control group. There were no

treatment-related changes in the biochemical and pathological findings.

|

Comparison between MNU manufacturing facilities concerning the medium-term multi-
organ carcinogenesis bioassay

O Taiki Sugiyama, Kazunari Uda, Hitomi Higuchi, Yuko Doi, Akihiro Hagiwara, Yukinori Mera

DIMS Institute of Medical Science, Inc.

[Background and Aim] In the medium-term multi-organ carcinogenesis bioassay, animals were sequentially given 5
carcinogens (DMBDD). MNU product by company A had been discontinued, therefore, we tried to compare bioassay
data obtained by using alternative MNU products of company B and C. [Materials and Methods] At the commencement
of the experiment, male F344 rats were treated with DEN (100 mg/kg body weight, single i.p. injection), sequentially
followed by MNU (20 mg/kg body weight, s.c. injection, four times during Weeks 1 and 2) of each company A (G1), B
(G2) and C (G3), DMH (40 mg/kg body weight, i.p., four times during Weeks 3 and 4), BBN (0.05% in drinking water
during Weeks 1 and 2) and DHPN (0.1% in drinking water during Weeks 3 and 4). After the DMBDD treatment, animals
would be maintained until experimental Week 30. At Week 31, all surviving animals will be necropsied, and the organs
and tissues will be examined histopathologically. [Results] The survival rates for G1, G2 and G3 up to Week 27 were
90%, 95% and 90%. After Week 21, anemia, hemoglobinuria and emaciation were observed in some rats in each group.
In the dead animals, tumors were mainly found in the lung, kidneys, small intestine and abdominal cavity, similar to the
previous studies. [Conclusion] No significant differences between groups were noted until Week 27. We will report the
final results including histopathological data, and discuss the use of alternative MNU manufactured by company B or C.
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The high incidence of amyloidosis in control ICR mice in carcinogenicity studies:
Comparison to historical controls (2nd report)

O Tsuyoshi Ito, Yoshitaka Katoh, Emi Makino, Aya Koyama, Naofumi Takahashi, Atsushi Shiga,
Yoshimasa Okazaki, Takanori Harada

The Institute of Environmental Toxicology (IET)

[Background] In the 32nd annual meeting of JSTP, we reported that control ICR mice showed an increasing trend in the
incidence of amyloidosis in a carcinogenicity study terminated in 2015 and AA amyloid (AA), whose precursor was
serum amyloid protein A (SAA), deposited in half of cases. Besides AA, which tends to deposit mainly in the spleen and
liver, apolipoprotein AIl amyloid (AApoAll), whose precursor is apolipoprotein AIl (ApoAll) and which tends to deposit
mainly in the small intestine and heart, is known in mice. We added data to the previous report. [Methods] The data of
control SPF ICR mice [Crlj:CD1(ICR)] (Charles River Japan, Inc.) in two 78-week carcinogenicity studies were added.
Mice were purchased at 4 weeks of age and studies were initiated at 5 weeks of age. Systemic organs were removed
and HE-stained sections were prepared. For all amyloidosis cases previously subjected to SAA immunostain, ApoAll
immunostain was conducted. IET's historical controls of Crj:CD-1 and Crlj:CD1(ICR) mice were used. [Results and
discussion]| The incidence (%) of amyloidosis in total three carcinogenicity studies was higher than upper limit of
historical controls. In these three studies, the incidence of amyloid deposition in the small intestine and heart was
higher than that in the spleen and liver, and all cases examined were immunopositive for ApoAll. From these results, it

was suggested that amyloidosis which occurred recently in high incidence was mainly caused by AApoAIL

'

Comparative study of pathological characteristics of rat mesotheliomas induced by
MWCNT and chrysotile

O Motoki Hojo", Yoshimitsu Sakamoto", Yukio Yamamoto", Yuko Hasegawa'", Shiho Murakami",
Ai Maeno", Akihiko Hirose”, Dai Nakae”

" Tokyo Metropol. Inst. Pub. Health, # Natl. Inst. Health Sci., * Tokyo Univ. Agricul.

[Introduction] Multi-wall carbon nanotube (MWCNT) and asbestos have been shown to induce mesotheliomas in
rodents by similar mechanisms. The present study comparatively examined characteristics of such mesotheliomas.
[Methods] Twenty each of 10-week-old male F344 rats were intraperitoneally administered 1 mg/kg body weight of
MWCNT (MWNT-7; M-group) or 40 mg/kg of asbestos (UICC chrysotile B; C-group), and moribund or dead animals
were autopsied. Mesotheliomas were pathologically and molecular biologically analyzed. [Results and discussion] The
first deaths occurred 28 and 37 weeks after in M- and C- groups, respectively, and all animals died within 60 weeks.
There were no apparent differences in gross findings between 2 groups, except the liver deformity severer in M-group,
and diffusely distributed tumor nodules were found throughout the abdomen with a variety of appearances including
small granular, large spherical and plaque-like shapes in all rats. Histologically, all types of mesothelioma (epithelioid,
sarcomatoid and mixed) were observed, and again there were no apparent differences between 2 groups. Most of these
tumor cells in both groups displayed the deletion at Cdkn2A locus. Serum mesothelin levels were similar in both
groups, higher than its control level. It is thus indicated that under the present conditions both MWCNT and asbestos

induce mesotheliomas with similar characteristics that are also similar to those of a human counterpart.
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A 90-day oral toxicity study of vanillin propylene glycol acetal (vanillin PGA) in rats

O Takanori Yamada'?, Kohei Matsushita", Takeshi Toyoda', Tomomi Morikawa",
Miwa Takahashi", Kaoru Inoue", Kumiko Ogawa"

" Div. Pathol., Natl. Inst. Health Sci., ’ LVP, Tokyo Univ. Agri. Tech.

[Background] Vanillin propylene glycol acetal (vanillin PGA) is one of the designated additives and used as a flavoring
agent. Although vanillin PGA was evaluated as "No safety concern” by JECFA, there is little information regarding the
toxicity. In this study, we performed a 90-day oral toxicity study of vanillin PGA in rats to establish a no-observed-
adverse-effect level (NOAEL).[Methods] Six-week-old male and female F344 rats were administered orally with corn oil
[0 mg/kg BW/day (control)] and vanillin PGA [100 (low), 300 (middle), 1000 mg/kg BW/day (high)] for 90 days.
[Results] In clinical signs, loss of vigorous prostration and listless were observed at high dose in both sex. Suppression
of body weight gain was noted at high dose in both sex (male: 6th week and later, female: 7th week, 9th week and
later). In food consumption and the hematology, no toxicity effects were observed. In serum biochemistry, increases in
TP, Alb, TC, Ca, IP and GGTP were noted at high dose in both sex. In addition, increases in A/G ratio and BUN were also
detected in high dose males. In organ weighs, increased relative weights in the liver was noted at high dose in both sex.
In histopathology, centrilobular hepatocellular hypertrophy in the liver was observed at high dose in both sex.
Furthermore, decrease in the incidence of fatty change of hepatocytes was observed at high dose in males. [Conclusion]
Based on the results, NOAEL of vanillin PGA was determined to be 300 mg/kg BW/day.

13-week subchronic toxicity study of isoeugenol methyl ether in F344 rats

O Jun-ichi Akagi, Young-Man Cho, Yasuko Mizuta, Kumiko Ogawa

Div. Pathology, Natl. Inst. Health Sci.

[Introduction]

Isoeugenyl methyl ether (CAS No. 93-16-3) is a food additive used as a naturally deriving flavoring agent.
In Japan, daily per capita intake of isoeugenyl methyl ether, classified as structural class III, is 122.8 pg/kg body weight
(BW)/day, which exceeds the threshold of concern estimated by JECFA's 'decision tree' approach (90 pg/human/day).
Therefore, we performed subchronic toxicity test of isoeugenyl methyl ether in F344 rats to determine the toxicity
profile and the no-observed-adverse-effect level (NOAEL).

[Materials & Methods]

8, 40, or 200 mg/kg BW/day of isoeugenyl methyl ether (99.3% purity) was orally administrated to six-week-old male
and female F344 rats for 13 weeks.

[Results]

All animals survived and no clinical signs were observed throughout the experimental period. Body weight gain in the
male 200 mg/kg BW/day group was decreased from the ninth week. In serum biochemistry, decrease in triglyceride
was observed in the male 200 mg/kg BW/day group. In organ weights, increases in both absolute and relative liver
weights were observed in both sexes of 200 mg/kg BW/day group. In histopathological examination, hepatocyte
hypertrophy was observed in the male 200 mg/kg BW/day group.

[Conclusion]

We considered that the main target organ of isoeugenyl methyl ether is liver. The NOAEL of isoeugenyl methyl ether
was estimated to be 40 mg/kg BW/day.
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Characteristic pathological changes in nuclei of ADC drug-treated animals

(O Mingshu Huang, Toko Ohira, Liang He, Jingjing Mao, Jianyan Yan, Tiantian Cui, Minbo Hou,
Hua Li, Jing Ma

National Shanghai Center for New Drug Safety Evaluation and Research

[Background] The antibody-drug conjugate (ADC) is a cytotoxic drug coupled to an antibody that specifically targets a
certain tumor marker. The mechanism of ADCs has been studied in depth by many researchers. However, the
pathologic changes induced by ADCs were rarely reported. [Aim] To evaluate the pathological changes of nuclei
induced by ADCs, we analyzed the histopathological data from monkeys and rats treated with ADCs. [Materials and
Methods|The 13-week repeated dose toxicity study was carried out in monkeys and rats. Animals were dosed with
vehicle (control group) and ADCs (treated groups) via intravenous infusion, All tissues were collected and processed for
histopathological examination. [Results] The characteristic changes of nuclei include karyomegaly and mitosis and
were found in multiple organs of ADC-treated monkeys and rats. The nuclei were enlarged with or without expansion of
cytoplasm. Affected nuclei were irregularly bordered and varied in size, and some had several nucleoli or increased
mitosis. These nuclear changes were noted in the liver, heart, spleen, duodenum and skin of monkeys and the kidney,
liver, spleen and lacrimal gland of rats. [Conclusion] Karyomegaly and mitosis were observed in multiple organs of

ADC-treated monkeys and rats.

Investigation on carcinogenicity study of prescription drugs -Part I-

O Jihei Nishimura", Mizuho Nonaka", Misaki Naota", Satoshi Tsunoda", Yukie Saegusa",
Hiroshi Doguchi', Hiroshi Onodera', Osamu Fueki, Kazutoshi Shinoda", Kumiko Ogawa®,
Akiyoshi Nishikawa®

YPMDA, ? NIHS

Beginning with retrospective analysis on data collected from 182 marketed- and unapproved- pharmaceuticals which
was published by PhRMA (Toxicol. Pathol. 39, 716-744, 2011), ICH S1 (carcinogenicity study) Expert Working Group
(EWG) was set in June 2012. Currently, prospective evaluations have been conducted to verify a hypothesis that a
2-year rat carcinogenicity study could be waivered based on evidences such as pharmacology, genotoxicity and tumor-
related lesions from rat 6-month studies.In view of the above background, we are retrospectively investigating from the
similar point of view using data of about 200 prescription drugs approved in Japan in 2007 or after wherein
carcinogenicity studies were conducted. In this presentation, we will introduce analysis results regarding neoplastic

lesions in rats which were found in the process of the investigation.
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Time course study on histopathological changes of the peripheral nerve in experimental
autoimmune neuritis rats

O Emi Tomikawa, Mayu Mutsuga, Kojiro Hara, Chihiro Kaneko, Tomoya Miyoshi, Naoko Imura,
Yuko Togashi, Ryoji Hayashi

Pharmaceutical Research Laboratories, Toray Industries, Inc.

[Background and Aim] The experimental autoimmune neuritis (EAN), an animal model for Guillain-Barré syndrome,
shows neurological symptoms and histopathological changes of the peripheral nerve, but the interrelation of their
progress is not well understood. We examined the time course of histopathological changes in EAN rats.

[Materials and Methods] The sciatic nerves in P2 (57-81)-administered Lewis rats were sampled on Day 10, 16, 22,
and 25, and were observed under light microscope (HE, LFB-HE, and IHC staining) and TEM.

[Results] In the light microscope, axon/myelin degeneration appeared at the onset of neurological symptoms (Day 10),
became severe at the peak (Day 16), and persisted at the recovery (Day 22 and 25). The myelinated nerve fiber density
and myelin area decreased from Day 10 and became the minimum on Day 22. The decreased density was attributed to
the loss of large diameter fibers. In the TEM analysis, slight axon/myelin degeneration (accumulation of vesicle in axon,
focal myelin splitting/folding) increased on Day 10, severe degeneration (axonal loss, myelin ovoid, demyelination)
increased on Day 16, and regenerative changes (remyelination, enlargement of Schwann cell cytoplasm) was observed
on Day 22 and 25.

[Conclusion] In EAN rats, degeneration of the peripheral nerve slightly appeared at the onset of neurological symptoms
and became severe with less large myelinated fibers at the peak, and regenerative changes also occurred at the

recovery.

|

Histopathological examination of ocular lesions in leptin receptor-knockout medaka

O Shin-ichi Chisada', Ayano Hirako®, Akihiko Sugiyama®

School of Medicine, Kyorin University, * Faculty of Agriculture, Tottori University

[Background, Aim, Materials and Methods] Leptin receptor-knockout (LepRKO) medaka reared with ad libitum feeding
showed hypoinsulinemia and hyperglycemia. Eyeballs of LepRKO and control medaka at 10, 28, and 37 weeks old were
examined histopathologically to clarify the usefulness of the LepRKO medaka as a model of diabetic cataract and
retinopathy. [Result] The LepRKO medaka at 28 and 37 weeks old showed hypoinsulinemia and hyperglycemia.
Histopathologically, vacuolation, edema, fragmentation and liquefaction of the lens fibers were observed in the lens
cortex of LepRKO medaka at 28 and 37 weeks old. In LepRKO medaka at 28 and 37 weeks old, dilatation was observed
in the retinal central veins, retinal capillaries, iridal veins and capillaries, and choroidal veins. The pigment epithelial
layer, layer of rods and cones, outer granular layer, outer plexiform layer, inner granular layer and inner plexiform
layer in LepRKO medaka at 28 and 37 weeks old were significantly thinner compared with those in control medaka.
[Conclusion] The histopathological characteristics in the lens and retina of LepRKO medaka were similar to those in rat
models for type II diabetes mellitus. In the LepRKO medaka, the above-mentioned histopathological changes were
induced within a shorter rearing period compared with rat models for type II diabetes mellitus. These findings
demonstrate the usefulness of LepRKO medaka as a model of diabetic cataract and retinopathy.

198



Poster Presentation The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology

|

Inhibition of atherosclerosis in ApoE-knockout mice by mangosteen extracts and the
mechanism analysis

(O Masa-Aki Shibata, Mariko Harada-Shiba®, Eiko Shibata?, Kentaro Maemura®, Yoichi Kondo"

"Dept of Anat & Cell Biol, Osaka Med Coll, ¥ Dept of Mol Innov Lipidol, Natl Cereb & Cardiovasc Centr Res Inst

Background: The incidence of atherosclerosis is increasing with an aging population, as are the myocardial and
cerebral infarctions associated with the disease. Since lifestyle choices play heavily in development of atherosclerosis,
development of more effective therapeutic treatments is of critical importance. Methods: Male ApoE-knockout mice
were fed 0, 0.3 and 0.4% mangosteen (MG) extracts, comprised of 84% alpha- and 7% gamma-mangostin, in the diet
for 17 weeks and tissues collected from all animals surviving to terminal sacrifice. Results: Body weights were
significantly decreased in both MG-treated groups as compared to control. Total serum cholesterol levels were also
significantly decreased in both MG-treated groups. However, at 0.4% dietary MG, serum LPL was significantly increased
and triglyceride levels were significantly decreased. Both H&E and Oil-Red O staining showed that atherosclerotic
changes were significantly reduced at both levels of MG exposures. Expression of such atherogenic markers as Timp-1,
Mmp-9, Lox-1, Cxcl16 and KIf-5 were similar between control and MG-treated groups by real-time PCR analysis, but in
mice receiving 0.4% MG, CD163, a M2 macrophage marker, was significantly elevated in lesions while M1 markers
CD63 and NOS2 were not. Conclusions: A crude mangosteen extract comprised largely of alpha-mangostin suppressed

development of atherosclerosis in male ApoE-KO mice, possibly through a M2 macrophage-mediated mechanism.

Protective effects of Japanese soybean paste (miso) on SHRSP

OH Watanabe, M Sasatani”, K Satoh”, Y Miyasaka®, M Yoshizumi"

"Dept Cardiovascular Physiol Med, Inst Biom Health Sci, Hiroshima Univ,
? Dept Envir Biomet, Res Inst Radiat Biol Med, Hiroshima Univ, ¥ Shinsyu-ich Miso

<Aim> Whether intake miso can reduce the incidence of stroke in animal models remains unknown. In this study, we
investigated the effects of soybean paste (miso) in an animal model. <Materials and Methods> Stroke-prone
spontaneously content hypertensive rats (SHRSP/Izm, SLC ) were fed a miso diet (Shinsyu-ich Miso, NaCl 2.8%), a high
salt diet, NaCl 2.8%), or a low salt diet (NaCl 0.3%). <Results> A significantly higher systolic blood pressure (SBP) in the
high salt group compared to the low salt group and the miso group. There was no significant difference in SBP between
the low salt group and the miso group. Diastolic blood pressure was significantly higher in the high salt group
compared to the low salt group and the miso group. There was no significant difference in diastolic blood pressure
between the low salt group and the miso group. The Cox proportional hazards model revealed that event-free time was
significantly shorter in the high salt group compared to the low salt group and the miso group. There was no
significant difference between the low salt group and the miso group. Large hemorrhagic macules were found in the
cerebrum in the high salt group. There were also fewer histological and immunohistochemical changes in the brain and
kidneys in the miso group compared to the high salt group. <Conclusion> In conclusion, our findings suggest that a

miso-containing diet, regardless of its high salt content, may be protective against stroke.
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Inhibitory Effects of Mead Acid Supplementation on Green Tea Extract-Induced
Hepatotoxicity

O A Takenouchi”, Y Emoto?, Y Kinoshita®, K Hamazaki®, A Tsubura®, K Yoshizawa"

""Mukogawa Women's Univ., ¥Kansai Med. Univ., ¥ Wakayama Med. Univ. Hospital, * Public Health-Univ.of Toyama,
* Pref Osaka Saiseikai Izuo Hospital

<Background> We reported on the characteristics of green tea extract (GTE)-induced hepatotoxicity in rats. We
explored the inhibitory effects of an n-9 PUFA, Mead acid (MA), by dietary supplementation. <Methods> 7-week-old
male Sprague-Dawley rats received a single intraperitoneal injection of 200 mg/kg GTE, serum and liver were collected
24, 48hrs, and 7 days after the GTE injection. The basal, or 4.8% MA diets were given from one week before GTE
injection to sacrifice. Basal diet+saline, 4.8% MA diet+saline, basal diet+GTE, and 4.8% MA diet+GTE groups were set.
Serum biomarkers of hepatotoxicity (AST, ALT), histopathology, and immunohistochemistry of apoptosis, oxidative
stress and hypoxiawere examined. Fatty acid in serum and liver tissue of the basal diet + saline and 4.8% MA diet+
saline groups were analyzed. <Results>In the basal diet+GTE group, AST and ALT levels increased. Centrilobular
hepatocellular necrosis was seen 24 and 48 hrs after GTE exposure. Furthermore, the levels of these changes decreased
in the MA diet group. In the basal diet+GTE group, y H2AX, 8-NG, and HIF-1 « -positive hepatocytes appeared and peaked
at 48hr. The level of these changes reduced by MA diet feeding. <Conclusion>The levels of GTE-induced liver damage,
such as serum biomarkers, histology, and immunohistochemistry for hepatotoxicity were inhibited by MA diet feeding.
This effect may be related to suppression of cell death via the pathway of oxidative stress and hypoxia in the liver.

'

Damage associated molecular patterns (DAMPs) and the related signals in thioacetamide
(TAA)-injected rat liver injury

(O Mizuki Kuramochi, Takeshi [zawa, Munmun Pervin, Mohammad Rabiul Karim,
Mitsuru Kuwamura, Jyoji Yamate

Veterinary Pathology, Osaka Prefecture University

[Background/Purpose] Damage-associated molecular patterns (DAMPs), which are released from injured cells, and their
ligand-receptor, MHC class II or Toll-like receptors (TLRs), play important roles in the pathogenesis of chemical-
induced liver injury. We have already reported that DAMPs, particularly high mobility group box 1 (HMGB1), and TLR4
may play important roles in TAA-induced rat acute liver injury. Here, we analyzed the roles of HMGB1 and TLR4 in
TAA-induced rat liver injury in more details. [M & M] 7-week-old male F344 rats were injected with TAA (50 mg/kg
BW, ip) and after 6 hours post injection with HMGB1 neutralizing IgY antibody or non-immune IgY (control) was
injected (200 p g/rat, iv). Samples were collected on 1 day post TAA injection. [Results] After injection, hepatocyte
injury accompanied by mononuclear cell and neutrophil infiltration was seen around the central veins; no clear
difference was seen between both groups. Compared with control, neutralizing group showed low values of AST and
ALT, the low number of Iba-1 positive macrophages around central vein and low expression level of MCP-1 and IL-6.
The expressions of signal molecules of TLR4, MyD88 and TRAMI1, were the same level between both groups.
[Conclusion] In TAA-induced liver injury, HMGB1 promotes the accumulation of macrophages following hepatocytes
injury, and progresses hepatic injury. TLR4 is likely not to relate with progressing inflammation, and other receptors

should be investigated.
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Histopathological Analysis of Young and Aged Female SDT Fatty Rats

O Soon Hui Teoh", Katsuhiro Miyajima', Takeshi Ohta®’, Masami Shinohara®, Kinuko Uno",
Noriko Kemuriyama", Dai Nakae"

" Grad. Sch. of Agricul.Tokyo Univ of Agricul., ? Central Pharma. Research Inst. Japan Tobacco Inc,
¥ Tokyo AD Dept. CLEA Japan Inc

[Background]The SDT fatty rats, introduced as a new model of obese type 2 diabetes had shown several diabetic
complications from a young age. However, details of the pathophysiological features of the aged SDT fatty rats have
not been reported. [Aim]This study is focused on the pathophysiological progression of diabetes on the kidney of the
SDT fatty rats.[Materials and Methods]Female SDT fatty rats were kept in animal facilities of CLEA Japan Inc. with basal
diet. Necropsy was performed at the ages 17, 59 and 63-weeks and kidney samples were immediately fixed and
histopathological examination and analysis of gene expression were performed. [Results|]The kidney of SDT fatty rats at
59 and 63-weeks showed increased mesangial matrix and atrophy of the glomeruli, severe fibrosis and inflammatory
cell infiltration in the tubulointerstitium and severe urinary cast in the renal tubule. These changes were found
negative or very slight at 17-weeks. Armani-Ebstein changes which are accumulation of glucose in the epithelial cells in
distal tubules were observed in all observation periods. The gene expression of TGFB, TNFa, IL-1B and MCP1 increased
at 59-weeks compared to 17-weeks, but decreased in 63-weeks. [Conclusion]Renal lesions showed progression with
aging but there was no significant difference between 59 and 63-weeks. The lowered gene expression was considered

to be related to severe kidney lesions in 63-weeks.

The effects of SLE therapeutic medication and histopathological examination on LPS-
induced early nephritis develop model in NZB/W F1 mice

(O Tomomi Kanehara, Yasuhiro Ohshiba, Jun Imai, Shiori Murase, Tadashi Itoh, Hitoshi Kimura

Nihon Bioresearch Inc.

[Background] NZB/W F1 mice are useful to study SLE because they develop lupus nephritis (LN). However the problem
is the time to develop LN (6 months after the birth). Recently, LPS administration to make mice develop LN early has
been reported, but the pathological evaluation of organs and the effects of SLE remedy are poorly reported.[Aim]We
evaluate the histopathology of NZB/W F1 mice by administering LPS, and the effect of Cyclosporine (Cyc),
Betamethasone (BM). [Materials and Methods] LPS were injected intraperitoneally on NZB/W F1 mice twice a week and
saline (control), Cyc or BM were administrated orally every day for 5 weeks and necropsied. The kidneys were stained
with PAS and Masson trichrome stain, and the spleens were immunostained with B220 and CD3 antibodies. The
histopathology and therapeutic analysis were done and compared with the untreated group (no LPS, Cyc, BM or saline).
[Results] BUN, blood creatinine, and urine protein/creatinine ratio increased more in the control group than the
untreated group. The Cyc and BM group had lower values of them compared to the control group. The LPS injected
groups were diagnosed sclerosing glomerulonephritis, had enlarged spleens, and their white pulp region was increased.
[Conclusion]NZB/W F1 mice developed sclerosing glomerulonephritis in early age by administration of LPS. Cyc and
BM showed positive effect. The cause of sclerosing glomerulonephritis is suggested to be activation of the immune

system from the result.
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Effect of NaCl supplementation on renal complications in SDT fatty rat

O Katsuhiro Miyajima'?, Takeshi Ohta®, Masami Shinohara®, Hinako Iwasaki", Soon Hui Teoh?,
Kinuko Uno?®, Noriko Kemuriyama', Dai Nakae'?”

" Tokyo Univ. Agricul., ® Dept. Food Nutr. Sci., Grad. Sch. TUA., ¥ Japan Tobacco Inc., ¥ CLEA Japan Inc.

Background: Spontaneously Diabetic Torii (SDT) fatty rats rapidly develop obesity, type 2 diabetes and hypertension
with aging, but the development of kidney disorders need about 40 weeks. This study aimed to examine effects of NaCl
supplementation on advanced renal complications in SDT fatty rats. Materials and Methods: Male SDT fatty rats were
given 0, 0.3 and 0.5% NaCl solution as the drinking water from 7-week of age for 11 weeks, and necropsied, when
blood samples were collected for plasma biochemistry, and the kidney was collected for histopathological examination.
Results: Plasma BUN and creatinine levels were slightly increased in 0.5% NaCl group. Histopathologically, interstitial
inflammation and fibrosis and urinary cast were slightly observed in control group, and these findings were prominent
in NaCl supplementation in a dose-dependent manner. Slight to moderate sclerosis, atrophy and adhesion to Bowman's
capsule were observed in the glomeruli of NaCl groups. Sirius Red-positive area, and numbers of ED1- and a SMA-
positive cells in the interstitium or the glomeruli were increased in NaCl groups in a dose-dependent fashion.
Conclusion: It is indicated that NaCl supplementation enhances advanced kidney disorders in male SDT fatty rats.

Therefore, SDT fatty rat represents a robust model to evaluate drugs targeting diabetic nephropathy.

Development of canine model with large cartilage defects on femoral condyles

OM. Tasaki", T. Hirai”, M. Akiyama", Y. Itou", K. Nakazawa", Y. Harada”, K. Nagano”,
H. Hagiwara"

" Terumo Corp., ¥ Div. of Vet. Surg., Nippon Veterinary and Life Science Univ.,
¥ Nagano Toxicologic-Pathology Consulting

[Aim] The purpose of this study was to establish a cartilage defect animal model with adequate area to evaluate
medical treatment or devices. We developed a canine model with large cartilage defects on the femoral condyles.
[Material and Methods] Eight-month-old male beagle dogs were used in this study. The cartilage lesions were produced
using a metal punch and bone curette on the medial and lateral condyles of the femur. Gross and histopathological
examinations were performed at 4 and 8 weeks after surgery, respectively. To assess the histological response to the
medical treatments, small titanium implants were applied on the surface of the defects. [Results] Cartilage defects were
successfully produced over the weight-bearing sites of the medial and lateral femoral condyles. Histopathological
observation revealed disappearance of the calcified cartilage in a time-dependent manner in the cartilage defect group.
Fibrosis, vasodilation, neovascularization, and cysts were also observed in this group. In the implantation group, repair
by fibrous or cartilage-like tissue was observed lateral to the implant heads. [Discussion] The model exhibited
morphological features similar to human osteoarthritis of the knee with respect to progression of the cartilage lesions.
Additionally, implantation on the surface of the cartilage lesion has the potential to induce the tissue repair. In

summary, this canine model is a useful tool for evaluation of the efficacy of medical treatments.
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Histopathology of inflammatory response through ERs in allergic dermatitis mice model

O Aya Koyama, Risako Tajiki, Yuko Watanabe, Tomoki Fukuyama, Yoshitaka Katoh, Emi Makino,
Tsuyoshi Ito, Naofumi Takahashi, Atsushi Shiga, Yoshimasa Okazaki, Takanori Harada

The Institute of Environmental Toxicology

[Background and Aim] It has been reported that estrogen influences the immune system, and immune disturbance by
environmental estrogen is a worldwide problem. However, direct interaction between estrogen receptors (ERs) and
inflammatory response are still remained uncertain. We investigated whether ERs are possibly involved in pro-
inflammatory reaction of cutaneous allergy using allergic dermatitis model, and histopathological evaluation of the ear
auricle sample was mainly presented here.

[Materials and Methods] Allergic dermatitis was produced in male BALB/c mice by sensitization of Toluene-2,4-
diisocyanate (TDI). The sensitized animals were exposed to Methoxychlor (MXC) or f -Estradiol (E2) for 3 days and
challenged with TDI onto ear auricle. The ear swelling response was measured 24 h after challenge, and ear auricle was
sampled for histopathological evaluation and cytokine measurement.

[Results] In histopathological evaluation, inflammatory responses induced by TDI, in particular neutrophil influx
around hair follicle, were observed in all groups. However, the histologic degree of inflammation was higher in the
MXC- or E2-treated group than that of vehicle control group. Significant enhancement of ear swelling response and
cytokine production in MXC- or E2-treated group was correspondingly observed. More detail results including

immunohistochemical staining will be presented in this conference.

The world's leading rat resource center: the National BioResource Project-Rat

(O Miyuu Tanaka, Arata Honda, Birger Voigt, Yuki Neoda, Kazumi Hagiwara, Zong-hu Cui,
Ryoma Tachibana, Tomomi Nagao, Satoshi Nakanishi, Ken-ichi Yamasaki, Takashi Kuramoto,
Masahide Asano

Kyoto University

[Background] The National BioResource Project - Rat in Japan (NBRP-Rat) is one part of the NBRP in Japan for more
than 20 species including animals, plants, microbes, tissues and DNAs, and conducted the collection, preservation and
supply of rat resources. It is founded by the Japanese Ministry of Education, Culture, Sports, Science and Technology
and started in 2002. NBRP-Rat is now operating in its 16th year, and contributes as the world's largest and leading rat
resource center to various fields of biomedical research. [The 4th term of NBRP-Rat] From 2017, the 4th term of NBRP-
Rat starts with collaboration of Kyoto University (central facility), RIKEN BRC and Osaka University (cooperative
facilities). By August 2017, 850 rat strains (various inbred, spontaneous mutant, congenic, transgenic, and genetically
modified (GM) strains) are deposited, and 730 strains are available for biological research. We provide a unique
database and this allows scientists to select strains suitable for their research. [Prospects] Recent developments of the
generation of GM rats are boosting the utility of the rat as biological resource. Collection of unique rat strains,
improvement of strain database, and development of rat reproduction technologies in the NBRP-Rat can promote

further utilization of the rat resources as a research tool in biomedical sciences including toxicological pathology.
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A 13-week repeated oral dose toxicity study of 2-furanmethanethiol in F344 rats.

O Liang Shi"®, Yuji Ishii"”, Shinji Takasu", Takuma Tsuchiya", Aki Kijima", Kumiko Ogawa",

Akiyoshi Nishikawa®, Takashi Umemura"

" Div.Pathol., NIHS, #Biol.Safety Res.Ctr.,NIHS, ¥ Lab.Exp.Pathol., Univ.Tsukuba

<Aim> 2-Furanmethanethiol (2FM) has been used as flavoring agent. 2FM is also produced during cooking and yeast
fermentation. However, its oral toxicity remains unclear. We investigated a rat 13-week repeated oral dose toxicity of
2FM for its safety assessment. <Materials and methods> Six-week old male and female F344 rats were given 2FM at doses
of 0, 6.25, 10 and 40 mg/kg body weight/day by gavage for 13 weeks. Typical parameters used in a subchronic toxicity
study were examined. <Results> No mortality were observed. The reddish tear, nasal bleeding and salivation were
observed in all 2FM treated rats in the first week. However, these clinical signs were disappeared from the second
week. Body weight gain was significantly reduced from the first week to the end of experiment at the highest dose in
both sexes. The serum glucose was significantly increased in 40 mg/kg treated female. Necrosis and regeneration of
olfactory epithelium, and inflammation cell infiltration were observed in 40 mg/kg treated male and female and 10
mg/kg treated male. These pathological finding were relatively easily induced in rodents, however, we could not
exclude the possibility of toxicity related, since other changes such as body weight loss was also observed.
<Conclusion> The no-observed-adverse-effect level (NOAEL) of 2FM in the present study was concluded as 6.25 mg/kg
weight/day in male and 10 mg/kg weight/day in female.

An immunohistochemical study to differentiate cadiomyocyte necrosis

(O Yuichi Takai, Hitoshi Kandori, Takeshi Watanabe

Drug Safety Research and Evaluation, Research, Takeda Pharmaceutical Company Limited

Artificial eosinophilic myocardium (MC) is often encountered in the heart and might result in misinterpretation. We
examined whether immunohistochemistry (IHC) could be used to distinguish between artifact (AF) or necrosis (NS) by
using 2 categories of antibody. Myoglobin (Myo), cardiac troponin T (CTnT), and fatty acid binding protein3 (FABP3)
were used to detect leakage due to NS; and complement components 3 and 9 (C3 and C9) were used to detect
deposition in necrotic tissue. Formalin-fixed paraffin-embedded heart tissues from vehicle or cardiotoxic agent treated
animals (rat: isoproterenol, dog: minoxidil, monkey: metaproterenol) were used for IHC. Positive reactions of Myo,
cTnT, and FABP3 present in the normal MC were not observed in the necrotic MC of all species tested. Additionally,
positive reactions of Myo and cTnT in monkeys, and FABP3 in rats and monkeys, were also not observed in the AF-
related MC.No positive reactions of C3 and/or C9 (monkey only) were noted in the normal MC of all species tested or in
the AF-related MC in rats and monkeys. In dogs, a positive reaction of C3 was noted in both the AF-related and necrotic
MC. In rats, a positive reaction of C3 was noted only in a partial area of the necrotic tissue. Positive reactions of C3 and
C9 were specifically detected in the necrotic MC in monkeys. In conclusion, IHC for Myo and c¢TnT in rats, Myo, c¢TnT,
and FABP3 in dogs, and C3 and C9 in monkeys might be useful markers to differentiate cardiomyocyte NS.
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Quantitative evaluation of organelles using image analysis software Image)
— Stomach surface mucous cell alteration of PGE2 treated mouse —

(O Kanata Ibi, Tohru Kihara, Yumi Kangawa, Toshiyuki Shibanushi, Hiroyuki Takabe,
Kazuto Hashimoto

Kaken Pharmaceutical Co,Ltd.

[Background and purpose]The progress of the image analytic technology is remarkable, and the quantitative evaluation
of pathological findings is expected. However, the quantitative evaluation methods for organelles have hardly been
established. We focused on stomach surface mucous cells of the mouse with repeated dose of PGE2 and investigated
the quantitative evaluation for organelles with Image].

[Materials and methods] BALB/cAnNCrICrlj female mice were treated with PGE2(0.018 mg/dose/2day,10 times) and
the stomachs were collected 2 days from last dose(Control, PGE2 group:10 mice).We investigated following 4 methods.
(1)Histopathological examination

(2)Transmission electron microscopy examination

(3)Image analysis of the double stained slides with PAS and Cytokeratin

(4)Image analysis of the double stained slides with LAMP-2 and Cytokeratin

For image analysis, over 100 surface mucous cells were selected per mouse and nuclear area, cell area, N/C, the ratio
of secretary granule and lysosome to cytoplasm (S/C, L/C) were measured by Image].

[Results] The following changes were observed in PGE2 group.

(1)Hypertrophy of the surface mucous cell

(2)Increase of secretary granule and lysosome in surface mucous cell

(3), (4)Significant increase of cell area, S/C, and L/C, and decrease of N/C.

[Discussion and conclusion]We confirmed the results of qualitative evaluation quantitatively by Image]. This suggests
that this method is useful for quantitative evaluation for some organelles.

|

Adjuvant effects of transcutaneously exposed cholera toxin and its B subunit in skin
sensitization model

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

Division of Pathology, National Institute of Health Ssciences

[Background] We investigated immunological and histopathological changes of mice transcutaneously sensitized with
ovalbumin (OVA) as antigen and cholera toxin (CT) or its B subunit (CTB) as positive adjuvant candidate. [Methods] In
experiment 1, 0.1, 1 and 10 p g CT with 2 p g OVA was applied in skin patches to the flanks of BALB/c female mice 3
days a week for 4 weeks, and immune responses were evoked with OVA given intraperitoneally. Rectal temperatures,
scores on anaphylactic responses, plasma histamine levels and histopathology were evaluated. In experiment 2, 2 p g
OVA with 1 p g CT or 0.7 pu g CTB was applied mice as same manner in experiment 1. [Results] In the OVA + CT groups
and the OVA + CTB group, increased IgG1l and IgE levels after sensitization and decreased rectal temperature, with
augmented anaphylaxis scores and plasma histamine levels after evocation were noted as compared with vehicle
control. In addition, IgG1 and IgE levels in the OVA + CT groups, were significantly increased as compared with OVA
group. Ki67-positive germinal center in the regional axillary lymph node was observed more frequently in all OVA-
treated groups, except OVA + CTB group than in the vehicle group. [Conclusion] Transcutaneously exposed CT with
antigen showed sufficient adjuvant effect in skin sensitization model and CT is promising positive control material.
Further studies about optimum dose on sensitization with CTB should be analyzed.
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Contribution of toxicologic pathologists to choosing appropriate histopathological
findings as endpoints for benchmark dose (BMD) approach in toxicological evaluation of
chemicals

O Midori Yoshida®, Takashi Umemura?

YFood Safety Commission of Japan, Cabinet Office, ? Yamazaki Gakuen University

[Background] BMD approach, a fitting mathematical model to dose response, has been accepted as an alternative to
NOAEL based method at toxicological evaluation of chemicals. In the approach, BMD lower (BMDL), the lower limit of a
confidence interval (typically 95%) on the maximum likelihood estimate of the dose associated with a specified
benchmark response level, is calculated as preferred POD. [Aim and Methods] We propose consideration points to
choose histopathological endpoints appropriately for BMD approach and contribution of toxicologic pathologists to the
approach in the poster. [Results and Discussions] BMD approaches were recently applied in the assessments of
acrylamide by FSCJ, 3MCPD by EFSA, and a veterinary drug by JECFA. Toxicologic pathologists should recognize
current situation that health guidance values have been established based on histopathological findings applying BMD
approach at national or international toxicological evaluation. To choose sensitive and appropriate endpoints for the
evaluation, comprehensive description and clear explanation indicating MoA or pathogenesis of the histopathological
findings are useful for non- toxicologic pathology background assessors. Participation of toxicologic pathologist to the
evaluation will contribute to precise interpretation of pathology data. [Conclusion] Toxicologic pathologists could
contribute to choosing histopathological endpoints appropriately for BMD approach at toxicological evaluation of

chemicals.

'

An approach for assessing mild irritants in the Bovine Corneal Opacity and Permeability
Test (BCOP test) includes a histopathological examination

(O Kouta Itoh, Masatoshi Furukawa, Chihiro Endoh, Masao Matsuura

SAFETY RESEARCH INSTITUTE FORCHEMICAL COMPOUNDS CO., LTD

Introduction The bovine corneal opacity and permeability (BCOP) test was developed as an alternative to the in vivo
Draize eye irritation test in rabbits, it was adopted by the OECD Test Guideline (TG437) in 2009, and updated in 2013.
However, in alternative eye irritation tests, there is no test system capable of evaluating UN GHS Categories 2A and 2B
(mild irritants), which is a major issue to be solved.We have been considering the possibility on the evaluation of mild
irritants in the BCOP test with a combination of histopathological examination for determining potential for early
recovery. Material and Method The BCOP test conducted in accordance with the OECD TG437 using test substances of
85, the corneas were stained with hematoxylin and eosin, according to the OECD Guidance Document No. 160. In
pathological examination, we defined four stages of damage to the epithelium and concluded that there is potential for
early recovery when damage does not extend throughout the entire basal cell layer and there no damage to the stroma.
Results and Discussion Predictive capacity of the BCOP test with histopathological examination exhibits an accuracy of
81%, a false negative rate of 19%, and a false positive rate of 18%, which demonstrates the ability of this method to
predict test chemicals to be UN GHS Category 2B and No Category, that these results demonstrate the ability of
successfully distinguish Category 1 and 2A chemicals from No Category and Category 2B chemicals.
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Histopathological changes of autonomic nerves induced by Paclitaxel in rats

O Kenji Nakamura, Yu Yokoo, Moutou Ou, Koji Shimouchi, Atsuko Murai, Kengo Namiki,
Masanori Kuribayashi, Hiroyuki Yanagi

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

[Aim] Paclitaxel (PTX), an antitumor drug, induces peripheral neuropathy (PN) in patients. Histopathological changes of
sensory nerves have been reported in rats treated with PTX, but those of autonomic nerves have not been reported yet.
In this study, we examined the histopathological changes of autonomic nerves by using previously-reported PTX-
induced PN model. [Material and methods] Histopathological examinations of sympathetic trunk, superior cervical
ganglion (SCG) and stellate ganglion were conducted after each single administration of PTX at the doses of 0, 2.5 and
5 mg/kg to 6-week-old male SD rats on the days of 1, 2, 3, 8 and 9. Furthermore, the details of the histopathological
changes of SCG were examined by Kluver-Barrera (KB) staining and IHC staining using antibodies for GFAP, S-100 and
Cleaved caspase-3. [Results] Peripheral chromatolysis was observed in ganglion cells of SCG and stellate ganglion. This
change was confirmed by KB staining.. There was no change in sympathetic trunk. There were no obvious differences
in the expressions and distributions of GFAP, S-100 and Cleaved caspase-3 in SCG between control and PTX-dosing
group. [Conclusion] Peripheral chromatolysis was observed in ganglion cells of autonomic nerve in rats treated with
PTX. Its pathological significance will be discussed from the results of additional examinations about its ultrastructural

change and the neuropathy marker.

|

Cellular identification of MT" cells increased in the hippocampal dentate gyrus and
cerebellum by developmental exposure to T-2 toxin in mice

O Kota Nakajima'?, Yuko Ito"?, Yasunori Masubuchi'?, Toshinori Yoshida", Makoto Shibutani"

YLVP, Tokyo Univ. Agricul. Technol., ¥ United Grad. Sch. Vet. Sci., Gifu Univ.

Background and aim. We previously reported that developmental exposure to T-2 toxin (T2) caused transient
disruption targeting type 1 neural stem cells and type 2 progenitor cells and involvement of oxidative stress in the
hippocampal neurogenesis on weaning in mice. The present study examined expression of metallothionein (MT) and
cellular markers in the hippocampal dentate gyrus (DG) and cerebellum in these animals. Materials and methods. T2 at
0, 1, 3, 9 ppm in diet were given to maternal mice from gestational day 6 to postnatal day (PND) 21 after delivery. The
hippocampal DG of offspring was examined with immunohistochemistry and real-time RT-PCR analysis on PNDs 21 and
77. Results. Inmunohistochemically, increase of MT" cells was noted in the DG and cerebellum at 9 ppm on PND 21. In
the cerebellum, increase of GFAP" cells was noted. Although there were no co-expression with TBR2, DCX and NeuN,
double immunostaining between MT and neuronal stage markers showed co-expression of MT with GFAP and SOX2 in
the DG, and with GFAP in the cerebellum. Expression level of Mt2, 111 @ and Il1r] was increased in the DG. Discussion.
Developmental T2 exposure to mice resulted in induction of MT in the DG and cerebellum. MT expression in type 1 and
type 2a cells in the DG suggested neuroprotective action on T2-induced disruptive neurogenesis, in response to
oxidative stress and inflammatory mediator. It was thought that the protective function through MT is also enhanced in

the cerebellum.
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Neuroprotection on the disruptive hippocampal neurogenesis induced by
developmental hypothyroidism in rats

O Yasunori Masubuchi'?, Kota Nakajima'?, Yuko Ito"*, Mihoko Koyanagi®, Shim-mo Hayashi”,
Toshinori Yoshida", Makoto Shibutani"

YLVP, TUAT, ?UGSVS, Gifu Univ., ¥ San-Ei Gen F.E.L, Inc

Introduction. Developmental exposure to propylthiouracil (PTU) induces disruption of hippocampal neurogenesis, and
induction of oxidative stress is suggested to be involved in this disruption. In the present study, PTU was
developmentally administered to rats together with antioxidants, i.e., alfa-glycosyl isoquercitrin (AGIQ) and alpha-lipoic
acid (ALA), to evaluate whether antioxidant mitigates neurogenesis.

Materials and methods. Pregnant SD rats were exposed to PTU (in water at 12 ppm), PTU+AGIQ (in diet at 0.5%) and
PTU+ALA (in diet at 0.2%) from gestational day 6 to postnatal day 21 (weaning day). On weaning, distribution of
granule cell lineage (GCL) in the dentate gyrus and interneurons in the dentate hilus were immnohistochemically
analyzed.

Results. In PTU group, GFAP" cells, TBR2" cells, DCX" cells and NeuN" cells of the GCL and PVALB" interneurons were
decreased vs. untreated control group. In PTU+AGIQ group, GFAP" cells were decreased and SOX2" cells, TBR2" cells
and NeuN" cells were increased vs. PTU group, but no differences were observed in the number of interneurons. In
PTU+ALA group, although any GCL cells were unaltered the number from PTU group, PVALB" interneurons were
increased vs. PTU group.

Conclusion. AGIQ treatment improved CGL populations, and ALA treatment increased GABAergic interneurons,
suggestive of neuroprotective effects of these antioxidants on disruptive hippocampal neurogenesis induced by
developmental hypothyroidism in rats.

Histological features of the eye in the juvenile white rabbit

O Yoshinori Yamagiwa, Shingo Nemoto, Hideyuki Sakaki, Masaaki Kurata

Research and Development Division, Senju Pharmaceutical, Co., Ltd.

[Introduction] Rabbits are frequently used in ocular toxicity studies; however, information about its ocular histological
development is limited. To provide the information, we investigated postnatal histological development of the eyes in
the juvenile rabbits. [Methods] Twenty-one neonates/infants of Japanese white rabbits Kbl:JW were euthanized per 1-2
animals at postnatal days (PND) 1, 3, 5, 7, 9, 11, 14, 18, 21, 24, 28, 35, 42. Following euthanasia, their eyes and
eyelids were examined histologically. [Results] At PND 10-12, their eyes were opened. In the eyelid, the meibomian
gland acini increased with maturity. Thickening of the corneal stroma, increases in the corneal epithelial layer and in
the conjunctival goblet cells were occurred after eye-opening. The cornea and conjunctiva were matured on PND 28.
The lens enlarged by the proliferation of fibers with aging. The remaining hyaloid vessels and pupillary membrane
disappeared on PND 14 and 18, respectively. Differentiation and decreases of the INL/ONL cells, and thickening of the
optic nerve were occurred on the postnatal period. The retina and optic nerve were matured on PND 35. [Conclusion]
In this study, we confirmed postnatal histological features of the eyes in the juvenile white rabbit. This result provides
basic knowledge for histological examination of the ocular tissues of juvenile rabbits and rationale for appropriate
study design using juvenile animals, especially for ophthalmic drug evaluation.
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Classification of Lung Cancer Types from Cytological Images Using Deep Convolutional
Neural Networks

O Tetsuya Tsukamoto", Yuka Kiriyama'®, Atsushi Teramoto”

"Dept Diag Path, Fujita Health Univ Sch Med, ® Dept Diag Path, Narita Memorial Hosp,
¥ Fac Radiol Tech, Sch Health Sci, Fujita Health Univ

Lung cancer is a leading cause of death worldwide. Currently, in differential diagnosis of lung cancer, accurate
classification of cancer types (adenocarcinoma, squamous cell carcinoma, and small cell carcinoma) is required.
However, improving the accuracy and stability of diagnosis is challenging. In this study, we developed an automated
classification scheme for lung cancers presented in microscopic images using a deep convolutional neural network
(DCNN), which is a major deep learning technique.The DCNN used for classification consists of three convolutional
layers, three pooling layers, and two fully connected layers. In evaluation experiments conducted, the DCNN was
trained using our original database with a graphics processing unit. Microscopic images were first cropped and
resampled to obtain images with resolution of 256x256 pixels and, to prevent overfitting, collected images were
augmented via rotation, flipping, and filtering.The probabilities of three types of cancers were estimated using the
developed scheme and its classification accuracy was evaluated using threefold cross validation. In the results
obtained, approximately 71% of the images were classified correctly, which is on par with the accuracy of
cytotechnologists and pathologists.Thus, the developed scheme is useful for classification of lung cancers from

microscopic images.

Cardiac lesions in cynomolgus monkey with food restriction

O Saori Matsuo", Nozomi Fujisawa', Tomochika Matsushita", Shuji Hayashi”, Junko Shinozuka",
Akio Miyoshi”, Masami Suzuki'?, Atsuhiko Kato"

" Chugai Pharmaceutical Co., Ltd., ¥ Forerunner Pharma Research Co., Ltd

[Background] In toxicity studies, test article treatment occasionally causes reduction of food consumption. In such
cases, it is not easy to distinguish primary changes in each test item from secondary changes related to reduced food
consumption caused by test article treatment. We have previously reported the results of a 2-week food restriction
study in cynomolgus monkey in the 44" Annual Meeting of JSOT. In this presentation, we will report features of
cardiac lesions in the food restriction study. [Materials and Methods] Male cynomolgus monkeys were assigned to the
control group (n=2) or food-restricted (FR) group (n=3, 25% food supply compared to the control group for two weeks).
The heart specimens were prepared according to our SOP and examined histopathologically. To clarify the incidence
and localization of the lesions, Non-FR males were added, and additional heart specimens were prepared and examined.
[Results] All animals in the FR group showed atrophy of adipocytes in the heart. Furthermore, granuloma composed of
aggregation of mono- or multinuclear foamy macrophages was noted in adipose tissues surrounding the right coronary
artery. No granuloma was observed in control or Non-FR animals at any site of the heart examined. [Conclusion]
Although the pathogenesis of granuloma in FR animals was unclear, it was suggested that granuloma appeared
commonly in the adipose tissue surrounding the right coronary artery and was related to atrophy of coronary fat.
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Expression analysis of AKAP13 and ROCK inhibition assay in mouse DSS-induced colitis

OY Kangawa"?, T Yoshida®, H Murayama'?, K Ibi”, T Kihara", K Kuzutani”, M Koyanagi®
SM Hayashi®, M Shibutani®

"Kaken Pharmaceutical Co., Ltd., ?Lab. Vet. Pathol., Tokyo Univ. Agric. Technol., ¥ San-Ei Gen F. F. I, Inc.

[Background and Aim] AKAP13 is a scaffold protein that acts upstream of ROCK. ROCK is involved in the migration of
surrounding epithelial cells to cover the denuded area without proliferation, termed restitution. However the role of
AKAP13 and ROCK in gastrointestine is unknown. In this study, we determined the expression of AKAP13 in mice with
DSS-induced colitis, and investigated whether inhibition of ROCK affects these mucosal responses. [Materials and
Methods] BALB/c mice were challenged with 4% or 2% DSS in their drinking water for up to 8 or 16days, respectively.
During this period, mice received subcutaneous injections of fasudil hydrochloride hydrate (FH, 10mg/kg, twice per
day), an inhibitor of phosphorylation of ROCK. [Results] In immunohistochemistry, AKAP13 was highly expressed in the
mucosal epithelium prior to DSS-induced mucosal injury, and also expressed in ulcer-covering non-proliferative
epithelium, which corresponded to restituted epithelial cells. Coadministration of FH increased serum amyloid A levels
and histopathological scores for mucosal injury and decreased restituted score, as compared with the DSS group.
[Conclusion] Coadministration of FH exacerbated DSS-induced colitis. Our findings suggested that AKAP13 is involved
in the regulation of mucosal restitution via AKAP13/ROCK signaling in DSS-induced colitis in mice. Furthermore, it is

suggested that AKAP13 and ROCK are involved in mucosal response at early injury and maintenance of homeostasis.

Historical Data for the Histopathology on the Kidneys in Juvenile Crl:CD(SD) rats

O Saki Inoue”, Hirofumi Hatakeyama', Yoshihiro Takei"”, Jun Watanabe", Haruko Koizumi",

Tetsuyo Kajimura", Akihito Shimoi', Shin-ichi Sato", Hijiri Iwata®

YIna Research Inc., ¥ LunaPath LLC.

<Purpose>When performing non-clinical safety studies using juvenile animals for evaluate the safety of pediatric
medicines, it is necessary to understand normal tissues at each age. However, there is little literature available on
tissue development in juvenile animals. In this study, postnatal development of the kidneys was examined at different
days of age. <Method>The kidneys from 2 to 6 Crl:CD (SD) rats/sex/age (8 animals/age in total) at 4, 7, 14, 21, 28, 35
and 42 days of age were routinely processed and fixed in formalin. From these, hematoxylin and eosin (HE) stained
specimens were prepared for histological observations. <Results>At 4 to 7 days of age, the cortex consists of a
subcapsular basophilic layer, cortical labyrinth and medullary rays. The medullary rays showed basophilia. The medulla
consists mainly of collecting ducts. The density of renal tubules was low at the outer side, and loose connective tissue
was abundantly observed in the interstitium. At 14 to 21 days of age, renal tubules and collecting ducts present high
density in medulla. Interstitial connective tissue decreased. At 28 days of age, the medullary lays matured, the medulla
was clearly divided into the inner and outer medulla, the inner and outer stripe, and the whole kidney was close to the
mature.As described above, useful historical data for toxicity studies in juvenile animals were obtained. Further
examinations on other tissue are planned in the future.
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Historical Data for the Histopathology on the Skin in Juvenile Crl:CD(SD) Rats

O Jun Watanabe", Hirofumi Hatakeyama", Yoshihiro Takei', Saki Inoue", Haruko Koizumi",

Tetsuyo Kajimura", Akihito Shimoi', Shin-ichi Sato", Hijiri Iwata®

YIna Research Inc., ? LunaPath LLC.

[Purpose] We have previously reported on normal tissues of the kidneys, eyes and femur of juvenile rats. However,
literature on juvenile animals is still insufficient and further investigation is necessary. The skin has a barrier function
against stimulation from the outside, but the skin of children differs from that of adults in that it is immature. In this
study, histopathological examinations were conducted on the skin of juvenile rats.

[Method] The abdominal skin from 4 Crl:CD(SD) rats at 4, 7, 14, 21, 28, 35 and 42 days of age were routinely
processed and fixed in formalin. From these, hematoxylin and eosin (HE) stained specimens were prepared for
histological observations.

[Results] Epidermis: Until 7 days of age, a thick epidermis compared to adults, and it was possible to observe the 4
stratum. At 21 days of age almost the same epidermis as adults was observed. The stratum corneum was thicker than
the adult until 14 days of age. Hair: At 4 and 7 days of age, numerous hair follicles were present in the dermis, the hair
papilla was completely covered with hair matrix cells, and immature hair shaft was also slightly observed. After 14
days of age, a large number of hair shafts protruded on the skin surface. Sebaceous glands: Immature sebaceous glands
were observed slightly at 4 days of age. At 14 days of age, the sebaceous gland cells became large, images adjacent to

the hair forming 3 to 10 clusters were observed, and at 21 days of age, the images were almost mature.

Spontaneous lesions spectrum in male and female F344 gpt delta rats in two years
breeding

O Kohei Matsushita”, Aki Kijima", Yuji Ishii”, Shinji Takasu", Ken Kuroda", Takehiko Nohmi?,
Kumiko Ogawa', Takashi Umemura'®’

Y Div. Pathol., NIHS., # Div. Genet. Mutat., NIHS., ¥ Fac. Anim. Sci. Tech., Yamazaki Gakuen Univ.

[Background] The gpt delta rats, reporter gene-transgenic rats, were developed for in vivo mutation assay. The animals
are applied to comprehensive studies including genotoxicity, general toxicity and carcinogenicity studies despite lack of
their background data. The aim of the present study is to investigate spectra of spontaneous lesions observed in aged
gpt delta rats. [Methods] Six-week-old male and female F344 gpt delta and their wild-type of rats were bred for two
years and histopathological analysis of all their organs were performed. [Results] Incidence of adrenal
pheochromocytoma in male gpt delta rats was significantly higher than that in wild-type of rats (Wild type: 16/75, gpt
delta: 30/75). There were no inter-genotype differences in incidences of adrenal medullary hyperplasia, and other pre-
and neoplastic lesions in both sexes including large granular lymphocytic leukemia in spleen and leydig cell tumor in
testes in the males, and adenoma in anterior lobe of pituitary and fibroadenoma in mammary glands in the females
observed with higher incidences.[Discussion] In consideration of no differences in preneoplastic (male and female) and
neoplastic (female) adrenal lesions of both genotypes, increased incidence of pheochromocytoma in male gpt delta rats
was likely incidental due to a small number of animals examined in the present study. Along with further analysis of
non-proliferative lesions, spectra of spontaneous lesions in the gpt delta rats will be discussed.
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Histopathological features of female genitals in IS/Kyo rats up to 30 weeks of age
— Relationship with a decline of the pregnancy and the implantation rate —

O Hiromu Okano, Yuko Yamaguchi, Saori Igura, Isamu Suzuki, Tsubasa Saito, Toru Hoshiya

Pathology Department, BoZo Research Center Inc.

[Aim] IS/Kyo rats (ISR) are known to have congenital kyphoscoliosis in their lumbar and ventricular septal defects. In
ISR, the pregnancy and the implantation rate declined definitely from 20 to 30 weeks of age (wk). These rates were
lower than those of Wistar Hannover rats (RccHan™:WIST) at 20 wk. We researched the ovaries and vaginal smears to
clarify the relationship between the decline of these rates due to aging and the morphological changes in ovaries in
ISR. [Methods] Vaginal smears at 10, 20 and 30 wk and ovaries at 20 and 30 wk were examined in ISR and WIST.
[Results] Abnormal estrous cycle in ISR was observed in 1/36 at 10 wk, in 13/29 at 20 wk and in 12/15 at 30 wk. On
the other hand, in WIST, it was observed only in 1/6 at 10 wk and was not observed at 20 or 30 wk. In histopathology,
the number of corpora lutea decreased definitely, and the appearance rate of interstitial glands increased by aging and
compared to that of WIST at the same wk. Distinctively, the atretic follicles that shifted to interstitial glands and
included the remnant of granulosa cells or eosinophilic liquid inside were increased at 30 wk. [Conclusion] From the
results, it was considered that the enhancement of the disorder of estrous cycle, underdevelopment of follicles and the
decrease of ovulation are the important factor for the declines of the pregnancy and the implantation rate. At present,

we are researching other female genitals and will report including these results.

Background data of atypical residual bodies in the testes of Crl:CD1(ICR) mice

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

Biological Research Laboratories, Nissan Chemical Industries, Ltd.

[Aim] Atypical residual bodies are a frequent background finding in mice but can also be a treatment-related finding in
toxicity studies, and the necessity of differentiation between both lesions should be discussed. In this study, we
collected histopathologic background data of atypical residual bodies in mice. [Materials and Method] Seminiferous
tubules in testes from ICR mice at 5, 6, 8, 10 and 19 weeks for each 15 male were histologically classified in stages of
[-VI, VII-VIII and IX-XII and the frequency of atypical residual bodies examined in each stage. [Results and Discussion]
The frequency in the number of animal with atypical residual bodies was 11/15 at 5 weeks, 5/15 at 6 weeks, 5/15 at
8 weeks, 1/14 at 10 weeks (1 for outlier) and 3/15 at 19 weeks. The average number of atypical residual bodies (mean
=+ SD) per animal was 7.2 & 5.2 at 5 weeks, 6.0 &= 4.6 at 6 weeks, 7.4 £ 4.4 at 8 weeks, 6 at 10 weeks and 17.3 £ 8.1 at
19 weeks. The atypical residual bodies were mostly observed in the stages of IX-XII. Atypical residual bodies appeared
both in the luminal side and in the epithelium of the seminiferous tubule, and the appearance frequency was evident in
the luminal side at 5 to 6 weeks in comparison with 8 weeks or above. The cause of the age difference in the
appearance frequency of atypical residual bodies was unknown, but it was considered that the phagocytic activity by
Sertoli cells could be related to the occurrence of this lesion.
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Histological development of Leydig cells in microminipigs

O Akihisa Kangawa, Masayoshi Otake, Satoko Enya, Masatoshi Shibata

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

[Background] Microminipigs have been used in various experiments and researches including regulatory toxicological
studies. Sexual maturity age of male microminipigs is known to be 4.5 months of age according to the development of
spermatogenesis and accessory glands. However, the development of Leydig cells has not been investigated. [Aim]To
clarify the histological development of Leydig cells in microminipigs. [Materials and Methods]Testes of 28
microminipigs from O to 12 months of age were used for histological examinations. Sections were stained with HE, PAS,
and Schmorl method, and were also stained immunohistochemically with antibodies against steroidogenic enzymes. In
addition, histomorphometry was performed. [Results]Leydig cells at O day of age appeared to be similar all over the
testis. After 1.5 months of age, two types of Leydig cells were recognized: the large cells with abundant eosinophilic
cytoplasm, and the small cells with scant cytoplasm, both positive for P450scc and aromatase. Various sizes of
eosinophilic granules within the large cells first appeared at 4.5 months of age. The area occupied by Leydig cells in
the transverse sections of the testis was approximately 20% at 1.5 and 3 months of age, and then increased to
approximately 35% at 4.5 months of age and thereafter. [Conclusion] It was suggested that Leydig cells in
microminipigs matured at 4.5 months of age, which supported the previous report describing the sexual maturity of

male microminipigs.

|

Classification of spermatogenesis cycle for evaluation of testicular toxicity in Géttingen
Minipigs

(O Naoaki Yamada, Yumi Wako, Hiroko Kokoshima, Takuya Doi, Takeshi Kanno, Minoru Tsuchitani

LSI Medience Corporation, Nonclinical Research Center, Pathology Department

The spermatogenesis cycle of Gottingen Minipigs™(GMPs) had been classified considering the relationship between
Sertoli cells and spermatids (Jorgensen et al., 1998). Thus, we classified the spermatogenesis cycle of GMPs referring
to that of dogs and evaluated testicular toxicity of doxorubicin (DOX) to evaluate the validity of the method.

[Materials and methods] Six GMPs from 9 to 10 months of age were administered 0.5 mg/kg of DOX intravenously on
Day 1 and 8. Animals were necropsied on Day 15, 43 and 64 (2 animals each). The testes were fixed in Bouin's
solution. HE- and PAS-stained specimens were prepared by the standard method and observed microscopically.
[Results] The spermatogenesis cycle of GMPs could be classified into VIII stages similar to that of dogs. Multiple stages
were present in a seminiferous tubule. On Day 15, spermatocytes were decreased or depleted at all stages. On Day 43,
spermatogonia, spermatocytes, and spermatids were sporadically observed without elongated spermatids. Many Sertoli
tubules were observed. On Day 64, mostly seminiferous tubules were Sertoli tubules, but a few of them recovered to
normal. The results of diachronic changes showed that DOX mainly affected the spermatogonia.

[Discussion] The testicular toxicity of DOX could be evaluated by the VIII stage classification of the spermatogenesis
cycle in GMPs. It was judged that the spermatogenesis cycle based on that of dogs is useful to compare testicular

toxicity with other species.

213

o
(=}
(%]
-+
m
=
-
-
M
wn
m
=
-+
Q
=2
o
=




)
(=)
wn
—
m
L
o
=
M
wn
M
=)
-
Q
=2
o
=)

The 34™ Annual Meeting of the Japanese Society of Toxicologic Pathology Poster Presentation

Granulomatous meningitis in a beagle dog showing neurological signs by compound
administration

O Hikaru Mitori", Naoto Horai”, Satoru Kajikawa'’, Mihoko Ono"

"Drug Safety Research Labs., Astellas Pharma Inc.,
? Drug Safety Research Labs., Shin Nippon Biomedical Laboratories Ltd.

[Aim] Neurological signs such as stereotypy and writhing were observed in a dog treated with a compound over 30
mg/kg, but not in the other dog in the preliminary telemetry study. Therefore, further investigations including MRI and
histopathological examination were conducted to examine underlying diseases. [Materials and Methods] A male beagle
dog (35 months old) showing neurological signs was subjected to MRI examination of the brain, body weight,
ophthalmology, hematology and blood chemistry. After euthanization, gross pathology and histopathologic examination
were conducted. Immunostaining (Iba-1) was also performed in the brain. [Results] In MRI examination, a high signal
area was seen in the right frontal lobe of the cerebrum in the T1 and T2 weighted images. In histopathological
examination, dilation of the sulcus was observed consistent with the lesion of MRI examination. In addition, multifocal
meningitis and perivascular infiltration of inflammatory cells in white matter with Iba-1 positive epithelioid cells were
observed in the cerebrum, cerebellum and pons, and were diagnosed as granulomatous meningitis. There were no
abnormalities in the other examinations. [Conclusion] Neurological signs were not recognized in the other toxic studies.

It is suggested that those lesions have potential to aggravate drug-induced neurological signs.

A spontaneous intrathoracic carcinosarcoma in a Sprague-Dawley rat : a case report

O Kei Kijima, Miki Suehiro, Shino Ito, Aisuke Nii

Central Research Lab., Seikagaku Co.

Carcinosarcomas are rare malignant tumors in animals and humans. They are composed of malignant epithelial and
nonepithelial elements, and the latter sometimes includes bone and cartilage. We here report a case of spontaneous
intrathoracic carcinosarcoma in a rat.

A 21-week-old male Sprague-Dawley rat, kept as a monitoring animal, was found dead. At necropsy, many white masses
were found at the surfaces of the lung and heart. Histopathologically, these masses surrounded the thymus without a
continuity with the organ, while they showed a continuity with the lung. In the masses, tumor cells formed nodules
which were surrounded by poor stromata. There were two distinct types of tumor cells; one is characterized by
epithelial (carcinomatous) nature and another is nonepithelial (sarcomatous) one. The carcinomatous cells had large
nucleus and weak eosinophilic cytoplasm, and were positive for Cytokeratin AE1/AE3. The sarcomatous cells had small
and enriched cytoplasm, and were positive for Vimentin. There were no tumor cells which were double positive for
both antigens. In addition, these cells were negative for SMA, S-100, mesothelin and podoplanin. Moreover, cartilage
and bone components were formed in many nodules.

Malignant mesothelioma, lung cancer, chondrosarcoma and osteosarcoma were included in the differential diagnosis
list in this case. Since this case was characterized by an admixture of malignant epithelial and nonepithelial elements, it
was diagnosed as carcinosarcoma.
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A spontaneous tubular adenocarcinoma (well differentiated type) in the jejunum of
young SD rat

O Yoshiji Asaoka, Koichi Masuno, Kae Fujisawa, Yutaka Tonomura, Minako Tajiri, Yuki Kato,
Emi Kashiwagi, Noriko Tsuchiya, Mikinori Torii, Motonobu Ueno

Research Laboratory for Development, Shionogi & Co, Ltd

Spontaneous tumors of the rat small intestine are very rare. We report an 8 week-old male Crl:CD(SD) rat had a
spontaneous adenocarcinoma in the jejunum.

This animal was assigned the middle dose group in the 4-week repeated oral dosing toxicity study, and was euthanized
after administrations for 16 days because of an abrupt decrease in the body weight. The necropsy findings were as
follows; dilations of stomach, duodenum and jejunum, invagination of jejunum, dark red contents in the large intestine
and the large and small nodules on the mucosa of invaginate jejunum. These changes were judged to be spontaneous
because other animals including high dose group had no compound-related lesion in the gastrointestinal tract.
Histopathologically, the mucosal epithelia were proliferated with mostly tubular growth pattern in the mucosal region
of nodules; and these proliferation lesions included goblet cells, Paneth granular cells and basal granule cells.
Abundant intra- and extra-cellular mucus occupied less than approximately half of nodule area were also observed. In
the submucosal region of nodules, the atypical cells were proliferated with irregular tubule-like structure and deficient
basal membrane, and these lesions were accompanied with desmoplasia and inflammation. Based on the
histopathological features, we diagnosed tubular adenocarcinoma (well differentiated type) in the jejunum. This
spontaneous tumor in a young rat has not still been reported, and is extremely rare.

Cecal hamartoma in the dog with cecocolic intussusception

(O Mihoko Ono, Miwa Takahashi, Yutaka Nakahara, Kenjiro Tsubota, Masahiro Matsumoto

Drug Safety Research Labs., Astellas Pharma Inc.

[Background] Cecocolic intussusception, which is defined as an invagination of the cecum into the lumen of the colon,
is rare and information of the cause is scarce. Here, we report a case of cecocolic intussusception induced by
hamartoma in the dog. [Materials and Methods] The animal was a 12-month-old female beagle dog in the treatment
group in a 4-week toxicity study. This animal showed no abnormalities in clinical signs, body weight, food
consumption, hematology, or blood chemistry other than treatment-related findings. At necropsy, whole cecum was
inverted into the colon. The mucosa of the apex was dark red. The cecum was examined histopathologically.
Immunohistochemistry was performed with alpha-SMA, neurofilament, CD34, and Ki-67. [Results] Ulcer was observed
at the mucosa of the apex. In the serosa, a tissue, which was composed of disorganized nerve fibers, smooth muscle,
various sized blood vessels, and scattered ganglion cells, was proliferated along the serosa without a capsule. This
tissue partially invaded into the muscle. There was no change in the serosa of the ileum or colon. [Conclusion] The
proliferative tissue was diagnosed as hamartoma. In clinic, hamartoma with features such as smooth muscle, non-
myelinated nerve fibers, abnormal ganglion cells and hemangiomatous vessels is specifically diagnosed as
neuromuscular and vascular hamartoma (NMVH). This is a rare case in the dog with cecocolic intussusception caused
by hamartoma with the features of NMVH.
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A case of acute hemorrhagic gastritis with necrotic arteritis in mini pig

OHiro Eda, Hirotoshi Akane, Atsuko Ichikawa, Shigekazu Shimizu, Hiroyuki Komatsu, Yasuki Akie

CMIC Pharma Science Co., Ltd.

[Aim] Necrotic vasculitis of domestic animals has been reported in cattle, horses and pigs. We report a case of acute
hemorrhagic gastritis with necrotic arteritis in mini pig. [Materials and Methods] This case is an 11-month-old male
crown mini pig which suffered a sudden death with a decrease in food intake from one week before. HE and PTAH
staining specimens were prepared according to a conventional method, and histopathological examination was
performed. [Result and discussion] Necropsy revealed marked hemorrhage and necrosis in the pylorus and body of the
stomach, dark red color of the mesentery and the pyloric lymph node, bloody pericardial effusion, petechia in the heart
and liver, liver enlargement and multiple infarction, and enlargement and dark red of the kidney, In histopathological
examination, hemorrhagic necrosis in the gastric mucosa, fibrinoid necrosis and thrombus in arterioles and arteriolae
in the stomach were observed. Similar vascular lesions occurred in the heart, liver, intestine, pancreas, lymph nodes,
adrenal gland, kidney and bladder. In addition, hepatic and myocardial infarction, renal tubular necrosis, glomerular
microthrombosis and focal necrosis were seen. Acute hemorrhagic gastritis is known to develop due to infection, stress
etc. The gastric mucosal hemorrhage and necrosis in this case was thought to be due to fibrinoid necrosis and

thrombus formation in the artery in the stomach.

'

Method for Sequential Cerebrospinal Fluid Collection from Diurnal Microminipigs

O Hiroaki Kawaguchi®, Masaharu Abe", Miharu Ushikai", Sayumi 0i”, Airo Yukawa®,
Tetsuya Yoshikawa®, Hiroyuki Izumi®, Akihide Tanimoto", Masahisa Horiuchi"

"’Kagoshima University, % Shin Nippon Biomedical Laboratories, Ltd.

Background: The number of studies using minipigs, which share many physiological and anatomical similarities with
humans, including diurnality, has increased in recent years; however, there are few reports on porcine cerebrospinal
fluid (CSF) collection methods.

Aim: To develop a method for sequentially collecting CSF from unanesthetized Microminipigs (mMPs).

Materials and methods: We used two adult female mMPs. A catheter was placed percutaneously into the subarachnoid
space of an anesthetized animal by first inserting a spinal needle into the lumbosacral space. After confirming the
outflow of CSF, a guide wire was inserted and used to place the tip of the catheter into the cisterna magna.

Results & Discussion: After catheter placement, a period of one week or more was necessary to ameliorate the effect of
RBCs on CSF. The CSF sample was collected sequentially from unanesthetized animals, and high melatonin levels in the
CSF were noted during lights-off time. This technique is easy and requires less-skilled operators compared to other
existing methods involving a surgical approach. Moreover, being less invasive, it potentially leads to fewer
complications.

Conclusions: This method of sequential CSF collection from the cisterna magna from unanesthetized mMPs will
contribute to CSF research, brain science, and toxicological testing.
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Segmental aplasia of uterine horn in two RccHan:WIST rats

O Yukako Shimotsuma, Shuji Takeda, Keiko Ogata, Masahiko Kushida

Environmental Health Science Laboratory, Sumitomo Chemical Co., Ltd.

[Background] Aplasia of uterine horn caused by developmental defects was reported in several species but very rare in
RccHan:WIST rats. We encountered two cases of spontaneous segmental aplasia of the right uterine horn in
RccHan:WIST rats, and their detailed characteristics were evaluated.

[Case] RccHan:WIST rats were supplied from the same production site, but the rats with aplasia were of different lots.
The age of those two rats were 9 and 14 weeks at necropsy, and no clinical signs were observed. At necropsy, a cyst
with clear and transparent fluid was observed in the right uterine horn close to the oviduct. Normal uterine horn wasn't
observed on the right side, and remaining tissue consisted of a fibrous band connected to the cervix. Histologically, the
cyst was lined by simple cuboidal epithelium looks like uterine endometrium, and endometrium was thin, but uterine
glands were not observed. The fibrous band was consisted of a-SMA positive smooth muscles, connective tissue and
blood vessels, but no Cytokeratin AE1/AE3 positive epithelium and uterine endometrium were observed.

[Conclusion] The cysts might be due to accumulation of secretory fluid by disruption of canalization in the rudimentary
tissue. Segmental aplasia of uterine horn, which might be caused by partial nondevelopment of the Mullerian ducts is
reported in several species such as cattle, cat and human, but this should be the first described case of segmental

aplasia of uterine horn in RccHan:WIST rats.

Histopathological Investigation of Mammary Tumor in a Young Male SD Rat

O Shota Yoshida, Hideki Tanaka, Fumiko Ninomiya, Kenji Matsubara, Hiromi Yamamoto,
Satoshi Suzuki, Fumio Morita, Kazuo Hakoi

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

<Background> Spontaneous mammary tumors are commonly known in aging female rats. There are only a few reports
of mammary tumors in young female rats, however no reports of them in young male rats as far as we searched. In the
present report, we histopathologically investigated a spontaneous mammary tumor found in a young male SD rat.
<Materials and Methods> Inguinal skin and mammary tissue were obtained from a vehicle control 7-week-old male
Crl:CD(SD) rat of a toxicity study. The tissues were fixed in 10% neutral-buffered formalin, embedded in paraffin,
sectioned and stained with hematoxylin-eosin. A mass (approximately 8.5 X 6.0 mm) was observed in the section regardless
of no macroscopic findings. Then, special stain and immunohistochemistry were also performed to the sections.
<Results> The most part of the mass was histopathologically composed of multicentric nodules divided by collagen. The
border between the mass and normal tissue was unclear, and there were non-proliferative mammary acini within the
mass. Those nodules consisted of neoplastic cells arranged in glandular and pseudoglandular structures with
myoepithelial cells. In the central area of the mass, neoplastic cells formed papillary and ductal structures, and showed
nuclear atypia including multilayered proliferation and mitoses. We will report the details including the results of

special stain and immunohistochemistry and the diagnosis.
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Cutaneous hemangiosarcoma with pulmonary metastasis in a young adult Wistar rat

O Shino Suzuki, Rie Takagi, Kazuya Hirai, Junya Hirata, Yukiko Takeuchi-Kashimoto,
Mie Watanabe-Akanuma

Kureha Corporation, Safety Research Center

[Aim] Hemangiosarcoma is uncommon in rats and especially rare in young ones. There is no report of cutaneous
hemangiosarcoma in rats. This report describes the case with pulmonary metastasis in 14-week-old male Wistar rat.

[Case] A mass, 10 mm in diameter, was observed on the back skin of a 14-week-old male Wistar rat, kept as a
microbiological monitoring animal. The rat showed decreased locomotor activity and hemorrhages from the mass, and
hence was euthanized and necropsied. In addition to the skin mass, dark red masses, 5-15 mm in diameter, scattered
throughout the lungs. Microscopic examination of hematoxylin and eosin stained sections from the masses revealed
that proliferated spindle-shaped cells formed blood vessel-like structures of various sizes filled with erythrocytes. The
cells were immunohistochemically positive for von Willebrand factor and CD34, and showed high Ki-67 labeling index.
[Discussion] The lesions were identified as malignant tumors derived from the vascular endothelial cells from their
morphological and immunohistochemical features; therefore it was diagnosed as hemangiosarcoma and categorized as
a cutaneous primary tumor. Cutaneous hemangiosarcoma is rare even in human, and frequently accompanied by
pulmonary metastases with poor prognosis. With reference to an earlier report of Ki-67 and programmed death-ligand
1 (PD-L1) expressions being useful as prognostic markers, we have examined these expressions in the present case as

well.

|

Dedifferentiated liposarcoma of retroperitoneum spontaneously occurred in aged SD
rat.

O Tomoharu Naito'?, Tsuyoshi Saito”, Tamami Higuchi”, Akira Inomata", Takuo Hayashi®,
Atsuko Yamauchi", Sayaka Kemmochi", Chihaya Kakinuma'®, Takashi Yao®

Y FujiFilm Co., ¥ Dept Human Pathology, School of Medicine, Juntendo Univ

[Background] Spontaneous liposarcoma is very rare in rats and that with distant metastasis has not yet reported. We
report here highly metastatic dedifferentiated liposarcoma occurred in a Sprague-Dawley (SD) male rat in a long-term
study.

[Materials and Methods] The rat was euthanized at 104 weeks of age as it became moribund accompanied by
abdominal distension. At necropsy, collected tissues were fixed in formalin for microscopic examination. The tissue
sections were stained with HE, Oil-red-o stain and immunohistochemically with several antibodies. Small pieces of
formalin-fixed tumor were also processed for electron microscopic examination.

[Results] At necropsy, there was tumor dissemination with a large amount of fatty-like tissue and bloody ascites in
abdominal cavity. A white nodule in the right kidney, and pale discolored liver were also noted. Microscopically, the
tumor tissue showed pleomorphic features consisting of lipogenic cells, spindle cells, and lipoblasts. There were blood-
borne metastases in the stomach, lung and liver. The fine cytoplasmic vacuoles of lipogenic cells and spindle cells in
submucosal and around matured lipocytes in the stomach were positive for oil-red-o stain. These tumor cells were
positive for S100. Based on these, we diagnosed dedifferentiated liposarcoma mixed with well-differentiated
component.

[Conclusion] This is the first report of a spontaneous dedifferentiated liposarcoma with metastatic tumor dissemination

in an aged SD rat.
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Subcutaneous tumor in a NOG mouse

O Hirotoshi Akane, Hiro Eda, Atsuko Ichikawa, Shigekazu Shimizu, Hiroyuki Komatsu, Yasuki Akie

CMIC Pharma Science Co., Ltd.

[Purpose] The incidence of spontaneous tumors has been rarely reported in the NOG (NOD/Shi-scid, IL-2R y KO Jic)
mice, which are severely immunocompromised, and commonly used in toxicity studies of biological products for
regenerative medicine. In this case report, we pathologically investigated the details of spontaneous femoral
subcutaneous tumors which were found in an untreated male NOG mouse.

[Method] A NOG mouse at 32 weeks of age was necropsied. Histopathological examination was performed for a
subcutaneous mass of the mouse, after fixation with formalin, HE staining and immunohistochemical staining.

[Results and Discussion] At necropsy, a gray-white mass (about 5.5 cm in diameter) was observed in the femoral
subcutaneous region. No abnormalities were found in any other organs. Histopathological examination revealed solidly
proliferated neoplastic cells with prominent nuclear atypia and relatively poor cytoplasm and sporadic cells with large
pale nucleus. Cells with mitosis were frequently observed. Necrosis was observed in the center of mass. Osseous

metaplasia was observed partially.

|

Hydropic degeneration with hyaline droplet of the acinar cell in the sublingual gland in a
beagle dog

(O Takafumi Oshikata, Mikio Mitsuishi, Masao Hamamura

LSI Medience Corporation

<Introduction>We report the hydropic degeneration with hyaline droplets in the sublingual gland of a beagle dog.
<Case>A male beagle dog used as a control in a 2-week repeated-dose dermal toxicity study was subjected to necropsy
at the age of 7 months. There were no macroscopic abnormalities in any organs including the sublingual gland. The
sublingual gland was fixed with 10% neutral buffered formalin solution, embedded in paraffin, and stained with HE,
PAS, and Azan. Electron microscopic examination (EM) was also performed.

<Results>HE staining revealed pale eosinophilic vacuoles (PEV) and eosinophilic granules (EG) in serous acinar cells in
the sublingual gland and hyaline droplets (HD) in many of the PEV. The EG and HD stained negative by PAS staining
and red by Azan staining, and were ultrastructurally electron dense granules (EDG) and aggregates of the EDG in rER,
respectively. PEV stained negative by PAS staining and contained particulates (PC), which also stained red by Azan
staining, as well as HD. EM revealed vacuoles as dilated rER which contained sparsely-distributed EDG corresponding to
the PC.

<Conclusion>According to the morphological features described above, we diagnosed hydropic degeneration with
hyaline droplet of the acinar cell in the sublingual gland of a beagle dog. HD, EG, and PC noted in this case were likely
to be aggregates of synthetized protein in rER.
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Exocrine pancreatic injury induced by Caerulein in rats

(O Hideki Tanaka, Shota Yoshida, Fumiko Ninomiya, Mitsuhiro Fujieda, Norifumi Matsushita,
Kenji Matsubara, Hiromi Yamamoto, Satoshi Suzuki, Fumio Morita, Kazuo Hakoi

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

[Aim] Opportunities for encountering drug-induced exocrine pancreatic injury are rare. In addition, its pathogenesis
and relationship with deviation enzymes in blood are not fully clarified. In the present study, a cholecystokinin analog:
caerulein which was reported to induce an exocrine disorder in pancreas was administrated to rats for confirming the
histopathological characteristics in initial phase and relationship between morphological changes and the deviation
enzymes.

[Materials and Methods] Caerulein at dose levels of O (saline), 10 and 50 ug/kg was administered interperitoneally to
6-week-old female Crl:CD(SD) rats in a single-dose. Blood samples were collected to perform hematological test,
coagulation test and blood chemistry including amylase and lipase 4 and 24 hours after dosing. Rats were sacrificed
immediately to take their organs for histopathological examination.

[Results] In the 50 ug/kg group, high values of amylase and lipase in the blood chemistry, pancreatic edema, vacuolar
degeneration/single cell necrosis of pancreatic acinar cells were noted 4 hours after dosing. On the other hand,
alterations of pancreatic parameters and macroscopic findings were not observed 24 hour after dosing. We will report
the details including the results of the immunohistochemical and electron microscopic analysis which are in progress

now.

Vehicle exhaust particulates accumulate in lysosomes and are lysed by lysozyme

(O Nodoka Koga, Akira Onodera, Katsutoshi Yayama, Akira Yokoyama, Rei Imamura,
Chiaki Tanigawa, Tomoki Ohmoto, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.

[Background] To elucidate the biological effects of atmospheric particulates, we examined the inflammation and
toxicity caused by vehicle exhaust particulates (VEPs). Skin inflammation animal model and cellular toxicity analyses
have not produced conclusive evidence of the effect of VEPs. Analyzing cell cultures have confirmed the accumulation
of VEPs in lysosomes, and the severity of VEP-associated toxicity is thought to be related to lysosomal resolvability.
Here, we examined in vivo VEP kinetics and whether VEPs were lysed by lysozymes.

[Materials and Methods] We analyzed human nasal epithelial cells (HNEpCs) in vitro and 7-week-old C57BL/6 mice in
vivo. VEPs were used as standard environmental materials, as classified by the National Institute for Environmental
Studies. Egg-white lysozyme was used and the resolvability of VEPs was evaluated by macroscopic observation and flow
cytometry. In vivo kinetics of VEPs was observed using a transmission electron microscope.

[Results] Lysosomes contain acidic solution of approximately pH 5 and many lytic enzymes, and they contribute to the
maintenance of intracellular homeostasis by lysing intracellular and extracellular components. Following the treatment
of HNEpCs with VEPs for 24 h, VEPs were shown to accumulate in lysosomes. Five days later, no VEPs were present in
the culture. The treatment of VEPs with lysozymes transformed the black VEP suspension to a transparent liquid,
indicating lysis of VEPs.
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Effect of vehicle exhaust particulates on the immune response in nasopharyngeal-
associated lymphoreticular tissues

O Akira Yokoyama, Akira Onodera, Katsutoshi Yayama, Rei Imamura, Chiaki Tanigawa,
Tomoki Ohmoto, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.

[Background] Atmospheric particulates are believed to cause asthma and bronchitis in association with nasal immune
mechanisms; however, this phenomenon is still unclear. A nasopharyngeal-associated lymphoreticular tissue (NALT) in
rodents play an important role in nasal immunity. Atmospheric particulates are believed to evoke immune response in
these lymphoid tissues. This study examined the localization of atmospheric particulates and production of antibodies
in NALT.

[Materials and Methods] We used 8-week-old NC/Nga male mice (n = 4) and vehicle exhaust particulates (VEPs), a
standard environmental material as classified by the National Institute for Environmental Studies, as atmospheric
particulates. NALT samples cultured for 24 h after its isolation were analyzed to determine the levels of IgA, IgG, IgE,
and IgM using ELISA.

[Results] NALT was treated with VEPs for 24 or 48 h and the culture supernatant (CS) was collected. IgA level was 50
ng/mL in both the untreated and VEP-treated CS. IgG level was 450 ng/mL in the untreated CS, whereas it was 300 ng/
mL in the VEP-treated CS. IgE was not detected in untreated or VEP-treated CS. IgM level was 30 ng/mL in both the
VEP-treated and untreated CS. These results demonstrated that VEPs do not induce the activation of humoral immunity

in NALTs. It is assumed that the establishment of humoral immunity in NALT is not associated with VEP stimulation.

Urban aerosols suppress proliferation of nasal epithelial cells

O Chiaki Tanigawa, Akira Onodera, Katsutoshi Yayama, Akira Yokoyama, Rei Imamura,
Tomoki Ohmoto, Nodoka Koga, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.

[Background] Atmospheric particulates are believed to cause respiratory diseases such as asthma and nasal allergies. In
addition, onset of these diseases suggests that eosinophilic inflammation begin with epithelial cell damage by
atmospheric particulates; however, the mechanism remains to be clarified. This study examined the effects of urban
aerosols (UA), which was collected in Beijing City, China, on epithelial cells and the relationship between UAs and
inflammation.

[Materials and Methods] Primary human nasal epithelial cells were used to study the relationship between UAs and
inflammation. UAs were used as standard environmental materials, as classified by the National Institute for
Environmental Studies. HNEpCs were treated with 7.4-200 pg/mL of UAs, and the number of dead cells and total cells
was measured using the CytoTox-Glo cytotoxicity assay after 24 and 48 h. Cellular uptake of UAs was observed by
confocal microscopy.

[Results] An increase in cell death was not observed regardless of treatment time or UA concentration, and cell
proliferation rate was found to decrease with increase in UA concentration. At a UA concentration of 200 pg/mL,
HNEpCs completely arrested a cell proliferation. Intracellular accumulation of UA was observed both at 24 and 48 h.

These results suggested that UA can arrest cell proliferation, but has a low cytotoxicity.
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Effect of gender on upper airway immunity to vehicle exhaust particulates in aged mice

ORei Imamura, Akira Onodera, Katsutoshi Yayama, Akira Yokoyama, Nodoka Koga,
Chiaki Tanigawa, Tomoki Ohmoto, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.

[Background] Atmospheric particulates localize in both the upper and lower airways. Smaller atmospheric particulates
can reach deep parts of the lower airway that may induce development or aggravation of nasal allergies and asthma.
There is predominant concern regarding these effects in children, but there is a similar risk in adults. This study
examined the effects of vehicle exhaust particulates (VEPs) on acquired immunity in an aged mouse, including gender-
specific effects on developing symptoms due to atmospheric particulates. In addition, we demonstrated the effect of
VEPs on nasopharyngeal-associated lymphoreticular tissue (NALT) in adult mice.

[Materials and Methods] NALT samples from 20-week-old male and female C57BL/6 mice were treated with VEPs. After
five days, culture supernatants were collected, and the levels of IgA, IgG, IgE, and IgM were measured using ELISA.
[Results] Gender differences in normal immunoglobulin production were observed for IgM, with males producing 1.5
times more IgM than females. In males, VEP-induced production of IgA, IgG, and IgM decreased 20%-30% and IgE
increased 1.7 times compared with the control. In females, VEP induced no change in IgE or IgM levels; however, IgA
and IgG levels increased 1.4 and 1.2 times compared with the control, respectively. These results indicated that VEPs

induce humoral immunity in mature lymphoid tissue in a gender-specific manner.

|

Effects of nasal epithelial cells treated with vehicle exhaust particulates on lymphocyte
composition in vitro

(O Tomoki Ohmoto, Akira Onodera, Katsutoshi Yayama, Rei Imamura, Chiaki Tanigawa,
Nodoka Koga, Masaki Inoue, Shinichi Tsunoda, Yuichi Kawai

Fac. Pharmaceut. Sci., Kobegakuin Univ.

[Background] Different types of cytokines, including interleukin (IL)-33, are thought to be involved in the development
of IgE-independent innate-type allergy. Atmospheric particulates are believed to induce the onset or aggravate nasal
allergies by inducing cytokine production in nasal epithelial cells (NEpCs) as an immune response. To elucidate the
relationship among atmospheric particulates, NEpCs, and immune response, we examined the effect of factors secreted
by the atmospheric particulate-treated NEpCs on lymphocyte composition.

[Materials and Methods] We used human NEpCs (HNEpCs) and 7-week-old C57BL/6 mice. Vehicle exhaust particulates
(VEPs) were used as standard environmental materials, as classified by the National Institute for Environmental
Studies. HNEpCs were treated with VEPs for 48 h, and the culture supernatants were collected (conditioned medium,
CM). Subsequently, lymphocytes isolated from mouse spleen were treated with the CM for 24 h, and lymphocyte
subsets were detected using fluorescent monoclonal antibodies and flow cytometry.

[Results] We demonstrated the effects of VEP-treated HNEpC-secreted factors on lymphocyte differentiation or
maturation in vitro. With respect to the lymphocyte composition, no increase was observed in the population of B cells,
T cells, or natural killer cells.
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Structural optimization of TNFR1 antagonist by single-chain modification

O Natsuki Osaki", Masaki Inoue'?, Masahiro Kunishige', Midori Miki", Akira Onodera",
Yuichi Kawai®, Haruhiko Kamada®®, Yasuo Tsutsumi®, Shin-ichi Tsunoda'?

Y Fac. Pharm. Sci., Kobe Gakuin Univ., ¥ NIBIOHN, ¥ Grad. Sch. Pharm. Sci., Osaka Univ.

[Background and Aim]

The signaling mediated by type 1 TNF receptor (TNFR1), but not type 2 TNF receptor (TNFR2), is involved in the
pathogenesis of autoimmune diseases. Signaling of TNFR2 presumably contribute to the suppression of these disorders.
We previously generated a TNFR1 selective antagonistic TNF mutant protein (R1antTNF) that specifically inhibits
TNFR1 signaling as a novel modality TNF-regulating drug. However, R1antTNF cannot be used therapeutically because
it displays poor stability in vivo. Here, we generated a single-chain variant of R1antTNF (scR1antTNF) fused as a homo
trimeric structure of R1antTNF using peptide linkers.

[Materials and Methods]

The sequence of scR1antTNF was designed to comprise three R1antTNF monomers fused by two peptide linkers.
scR1antTNF protein was expressed in mammalian cells. In vitro assays were performed to confirm (i) affinity for the
TNF receptors (ii) TNF inhibitory activity and (iii) thermal stability.

[Results and Conclusion]

scR1antTNF retained TNFR1 selective binding activity and antagonist activity, while displaying improved thermal
stability by comparison to R1antTNF. We suppose the fusion by peptide linkers does not interfere with the binding to
TNFR1, but enhances interaction between each monomer in scR1antTNF. Thus, structural optimization of R1antTNF by
single-chain modification is useful for improving TNFR1 antagonist.

Structural optimization of TNFR1 antagonist using site-specific PEGylation

O Masahiro Kunishige", Masaki Inoue"?, Natsuki Osaki", Midori Miki"”, Akira Onodera",
Yuichi Kawai', Haruhiko Kamada®?, Yasuo Tsutsumi®, Shin-ichi Tsunoda"?

Y Fac. Pharm. Sci., Kobe Gakuin Univ., ¥ NIBIOHN, ¥ Grad. Sch. Pharm. Sci., Osaka Univ.

[Background and Aim]

We previously developed a TNF mutant protein (R1antTNF) with TNFR1 selective antagonistic activity as a novel
therapeutic modality. Although R1antTNF has been shown to be useful in rheumatoid arthritis model mice, its half-life
in blood is much shorter than antibody drugs. In order to extend the half-life of R1antTNF, we aimed to generate a
single-chain variant of R1antTNF (scR1antTNF) and to modify scR1antTNF with polyethylene glycol (PEGylation). Here,
we report on the characterization of PEGylated scR1antTNF.

[Materials and Methods]

To identify effective PEGylation conditions, scR1antTNF was reacted with NHS-activated PEG at various temperatures,
and the molecular weight of the reaction product determined by size-exclusion chromatography. A 40-kDa branched
PEG-scR1antTNF was evaluated by measuring (i) antagonistic activity using a TNF-inhibition assay and (ii)
pharmacokinetics when administered to mice.

[Results and Conclusion]

scR1antTNF has only one N-terminus, whereas R1antTNF, which adopts a trimeric structure, possesses three N-termini.
Therefore, the scR1antTNF protein enables facile modification to generate a uniformly PEGylated product. Bioassays
demonstrated PEG-scR1antTNF retained antagonistic activity. Furthermore, the half-life of PEG-scR1antTNF in blood

was significantly prolonged. Therefore, site-specific PEGylation of scR1antTNF was useful for structural optimization.
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Function of TNFR2 signaling as a regulatory T cell regulator

O Midori Miki"”, Masaki Inoue'?, Natsuki Osaki"”, Masahiro Kunishige", Akira Onodera",

Yuichi Kawai®, Daisuke Ando®®, Haruhiko Kamada®®, Yasuo Tsutsumi®’, Shin-ichi Tsunoda'?

Y Fac. Pharm. Sci., Kobe Gakuin Univ., ¥ NIBIOHN, ¥ Grad. Sch. Pharm. Sci., Osaka Univ.

[Background and Aim]

Regulatory T cells (Treg) are a sub-population of CD4 positive T lymphocytes with immunosuppressive functions that
regulate the host immune response. For example, Treg enhances its activity in the microenvironment of a tumor, and
induces the cancer immune escape state. We aim to identify molecules that specifically regulate Treg function as novel
targets for the treatment of cancer. In this regard, we have confirmed the usefulness of type 2 TNF receptor (TNFR2).
Here, we report the function of TNFR2 signaling in ex vivo Treg.

[Materials and Methods]

Treg (CD4+CD25+ T cells) and Tconv (CD4+CD25- T cells) were prepared from mouse lymph tissue. The expression
level of cytokine receptors on Treg and Tconv was checked using flow cytometry. To confirm the effect of TNFR2
signaling on Treg expansion and activation, the growth rate of Treg during TNFR2 stimulation was measured by a cell
proliferation assay.

[Results and Conclusion]

Results of receptor profiling show TNFR2 was expressed at high levels on Treg, but at low levels on Tconv.
Furthermore, Treg was expanded significantly by the stimulation of TCR with TNFR2 compared to TCR solo stimulation.
Treg expansion appeared to depend on TNFR2 signaling. Therefore, we believe that TNFR2 signaling is functionally
involved in Treg and may be a useful target as a Treg regulator.

Difference in toxic response of an anti-desmoglein-3 ADCC antibody in mouse due to
target expression and physiological characteristics of organs

O Etsuko Fujii"?, Kenji Taniguchi®”, Atsuhiko Kato”, Masami Suzuki'?

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

[Background] Desmoglein-3 (DSG3) is a promising target for cytotoxic antibody therapy in squamous cell carcinoma of
various organs. But it is expressed in several normal squamous epithelial tissues, which may cause toxicity. [Aim] To
accurately evaluate the toxic potential of cytotoxic antibody therapy targeting DSG3 by combining tissue target
distribution and toxicity study data in mouse. [Materials and methods] The vagina, skin, tongue, and other organs of
BALB/cAnNCrICrlj were examined immunohistochemically for DSG3 expression. Additionally, mice were administered
an anti-DSG3 antibody at doses of O, 10, and 50 mg/kg, once weekly for 3 weeks and examined pathologically. The
same procedures were performed for ovariectomized (OVX) mice. [Results] DSG3 was expressed in the squamous
epithelium of various tissues including the vagina with different expression patterns at each estrus cycle, and reduced
expression in OVX mice. With antibody administration, in spite of target expression in multiple organs, changes were
limited to the vagina, so the changes were judged to be related to changes in tissue structure during the estrus cycle.
The severity of the lesions was reduced in OVX mice. [Conclusion] It was possible to evaluate the toxic potential of
anti-DSG3 therapy by combining tissue distribution and toxicity study data in mice. Furthermore, it was thought that
organs with physiological change in tissue structure and target expression require careful analysis.
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The Role of the Toxicologic Pathologist in Drug Discovery and Development

O Norimitsu Shirai”, Lindsay Tomlinson®

U Pfizer Drug Safety R & D, Pathology, Groton, CT, USA, ?Pfizer Drug Safety R & D, Pathology, Cambridge, MA, USA

Aim: The drug discovery and development process encompasses target identification, synthesis of new chemical or
biological entities to interact with the target chosen, preclinical and clinical evaluations for efficacy and safety, and
approval and registration. We will focus on the unique skill set of toxicologic pathologists, who have a strong
understanding of normal and abnormal tissue morphology, and various toxicity or disease processes. We will also
discuss their roles in the biopharmaceutical industry in order to highlight career development opportunities and
institutional benefits. Conclusion: Toxicologic pathologists can contribute widely including, but not limited to the
following roles: engagement in target selection; evaluation of animal models, efficacy in animal models of human
disease, and tissue cross reactivity; interpretation of anatomic and clinical pathology data from toxicity studies;
pathology peer review; due diligence for licensing activities; design, management, and reporting of investigative and
regulatory nonclinical studies; and representation of drug safety research and development (R&D) on multidisciplinary
drug development teams at all levels from early discovery through late stage development. This poster outlines the
perspectives of toxicologic pathologists and the benefit of their input in the development of therapies including

integrating findings in efficacy and toxicity studies and translating findings to clinical studies.

Responses to FDA SEND data -Part lllI-

O Hirofumi Hatakeyama”, Shin-ichi Horikawa', Junichi Sakurai", Haruko Koizumi",

Akihito Shimoi", Shin-ichi Sato", Hijiri Iwata”, Takayuki Anzai®

"Ina Research Inc., ¥ LunaPath LLC., ¥ Showa University School of Medicine

One year has passed since the commencement of mandatory electronic data review and application in the SEND format
to the FDA. The timing of transition from the current CDISC SEND Implementation Guide (SENDIG) Version 3.0 to
Version 3.1, that explains the method of converting / submitting SEND data sets, was decided. We compared changes
related to histopathological examinations as well as controlled terminology (CT) vs. INHAND between the new version,
SENDIG 3.1, and current SENDIG 3.0. In SENDIG 3.1, three new variables of FOCID (Focus of Study-Specific Interest),
MICHRON (Chronicity of Finding), MIDISTR (Distribution Pattern of Finding) were added to the MI domain, and it is
necessary to pay attention to the mapping of findings. In CT, there are now 486 words representing the organ name
for "Specimen”, 301 representing the neoplastic findings for "Neoplasm" , and 179 representing the non-neoplastic
findings for "Non-neoplastic’, an approximately 1.3-fold increase in terms. Also, in order to properly complete the
SEND data set, it is important to match findings (summary table) finalized in the toxicity study with the STRESC
variables of the MI domain. Therefore, smart creation of a pathology SEND data set, based on a sound understanding of
and latest information on the Study Data Technical Conformance Guide (TCG), is required.
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A consideration on pathology peer review and pathology phase report

O Hijiri Iwata", Takayuki Anzai”, Yuji Oishi®

"LunaPath L.L.C., ¥ Showa University School of Medicine, ¥ Osaka City University

Background: Standardization of the terms such as INHAND and SEND Controlled Terminology has been discussed.
However, it is meaningless unless the input finding is inappropriate. So, pathology peer review(PPR) is recommended
as a qualitative quality assurance. In addition, pathological phase reports are important as a raw data. Methods: From
the publication on the PPR such as the recommendation proposal of the STP Society (Union) and OECD guidance and
supplement and other literatures on the PPR, importance of the PPR and the pathology report in study were discussed.
Conclusions: 1: When OECD guidance and the recommendation of the STP Society were compared, it seemed that the
PPR should be performed not only in the chronic and carcinogenic study but also in the other general GLP studies. 2: It
is important that the reviewer confirms whether the adversity by the test substance is recorded correctly as findings.
And agreement is recorded as a raw data. 3: It should also be noted there is no significant difference between the
pathologists for the other findings. In the preliminary peer review, a record of individual finding changes was not
necessarily required. 4: The peer reviewer should confirm the agreed findings are reflected in the report as the final
finding. 5: The peer reviewer should confirm the adverse lesion by the test substance is adequately described in the

pathology report. In addition, the pathology report should be archived as a raw data.

Immunohistochemical characterization of lung proliferative lesions in rats
intratracheally given MWCNT

O Yoshimitsu Sakamoto", Motoki Hojo", Tosinari Suzuki", Akiko Inomata', Akihiko Hirose?,
Dai Nakae™

Y Tokyo, Metropol. Inst. Pub. Health, ? Natl. Inst. Health Sci., * Tokyo Univ. Agricul

Background: As a part of the risk assessment of multi-wall carbon nanotube (MWCNT), the present study evaluated
immunohistochemical characteristics of histologically different 2 types of proliferative lesions observed in the lung of
rats given MWCNT by the repeated intratracheal spray instillation. Methods: Male Han:WIST rats, 10 weeks old, were
exposed to 12 quadweekly intratracheal instillations of MWCNT [MWNT-7; 2 g m (L), 75 nm (D), Fe 0.344%],
suspended into a vehicle consisting of sucrose and Tween 80, at doses of O (vehicle), 0.01, 0.05 and 0.25 mg/kg body
weight, kept untreated for additional 52 weeks and then killed for the examination. Results and Discussion: Two
histologically different types of proliferative lesions were induced in the lung of MWCNT-treated rats, both in a dose-
dependent manner. One was a lesion consisting of mono- or multilayered squamous/polygonal cells lining along the
alveolar walls with scattered clusters of proliferating cells, which was positive for mesothelin, cytokeratin AE1/AE3
and GST-P, and with high PCNA-positive cell proliferating activity. This lesion was diagnosed as an early stage
squamous metaplasia and suggested to be a preneoplastic lesion for squamous cell carcinoma. The other was a
hyperplasia of type II alveolar cells with MNCNT-laden macrophages, which was negative for aforementioned proteins.
This lesion was diagnosed as reactive hyperplasia.
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Comparative Pulmonary toxicity of DWCNT and MWCNT-7 in Rats

O Ahmed M. El-Gazzar'*"”, Mohamed Abdelgied'*®, David B. Alexander", William T. Alexander",
Takamasa Numano"’, Masaaki ligo", Aya Naiki®, Hirotsugu Takase®, Akihiko Hirose®,
Yuhji Taquahashi®, Jun Kannno®, Satoru Takahashi®, Ashraf Mohamed Nazem”,
Osama Saeid Elokle”, Hiroyuki Tsuda"

'Nanotoxicology Project, Nagoya City University, Nagoya, Japan.,

? Dept Exp Pathology and Tumor Biology, Nagoya City University Grad School Med Sciences, Nagoya, Japan.,

¥ Nagoya City University Graduate School Med Sciences, Nagoya, Japan.,

' Div Risk Assessment, NIH, Tokyo, Japan.,

* Div Cellular and Molecular Toxicology, NIH, Tokyo, Japan.,

® Japan Industrial Safety and Health Association, Japan Bioassay Research Center, Kanagawa, Japan.,

” Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.,
¥ Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Beni Suef University, Beni Suef, Egypt.,
“Dept Food Hygiene, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.

The toxicity of double-walled carbon nanotubes (DWCNTSs) is mostly uncharacterized. It is theorized that because
DWCNTs are less rigid than multi-walled carbon nanotubes (MWCNTs), DWCNTs may be less toxic than MWCNTs. In
the present study, we compared the pulmonary toxicity of DWCNT to MWCNT-7. Rats were divided into 6 groups:
untreated, vehicle, low dose DWCNT, high dose DWCNT, low dose MWCNT-7, and high dose MWCNT-7. The test
materials were administered by trans-tracheal intrapulmonary spraying (TIPS) every other day for 15 days: the low
dose and high dose groups were administered final total doses of 0.250 and 0.500 mg/rat, respectively, of the test
materials. The animals were sacrificed 1 and 6 weeks after the final TIPS administration. Bronchioalveolar lavage
(BALF), pleural cavity lavage (PL), and lung tissue were collected to assess pulmonary damage. The results showed that
DWCNT exposure has no significant effect on LDH activity, ALP activity, or protein concentration in the BALF or LDH
activity or protein concentration in the PL supernatant at 6 weeks after the final TIPS administration. In contrast, at 6
weeks MWCNT-7 administration resulted in significant elevation of LDH activity, ALP activity, and protein
concentration in the BALF and a small increase in protein concentration in the PL supernatant. In conclusion, our data
indicate that MWCNT-7 has higher pulmonary toxicity than DWCNT, and suggest that MWCNT-7 may have higher
carcinogenic potential than DWCNT.

Dynamics of stem, progenitor, and differentiated cells in the regenerative process of
gastrointestinal ulcer in mice

O Akihiro Hirata", Kengo Namiki®, Atsuko Murai?, Hiroyuki Tomita®, Akira Hara®, Hiroki Sakai®,
Tokuma Yanai”

Y Gifu Univ., ¥ Ono Pharmaceutical Co., Ltd., ¥ Gifu Univ. Graduate Sch. Med., ¥ Gifu Univ.

[Background & Aim] In the gastrointestinal mucosa, cellular proliferation and differentiation are tightly regulated in an
individual gland/crypt under normal physiological conditions. In this study, we examined the temporal and spatial
distribution of Lgr5-expressing stem cells, progenitor, and differentiated cells in regenerating glands/crypts after
gastrointestinal ulceration in mice.[Materials and Methods] For the visualization of Lgr5-expressing cells, Lgr5-EGFP
knock-in mice were used. In gastric ulcer model, mice received an intragastric administration of 0.2 ml acidified
ethanol (0.3 M HCI in 60% ethanol). In colonic ulcer models, mice were treated with 2% DSS in the drinking water for 5
to 7 days. [Results] The regenerative process was similar in the both models. In both the gastric and colonic mucosa,
the surface of the ulcer bed was covered by a single layer of epithelial cells that arose from the remaining glands/
crypts adjacent to the ulcerated region. Small epithelial invaginations developed within glands/crypts remaining at the
ulcer margins and grew into independent glands/crypts. Importantly, Lgr5-expressing cells, Ki-67+ progenitor cells and
differentiated cells were arranged in the regenerating glands/crypts in a pattern similar to normal glands/crypts.
[Discussion]| These findings indicate that the stem, progenitor, and differentiated cells are already hierarchically

arranged within newly formed glands/crypts before they grow into independent glands/crypts.
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Comprehensive gene expression analysis for two different types of GST-P positive foci in
terms of their kinetics after cessation of carcinogen treatment

O Shinji Takasu", Yuji Ishii"’, Aki Kijima", Kumiko Ogawa", Takashi Umemura'®

" Div. of Pathol, NIHS, ? Faculty of Anim. Sci. Technology, Yamazaki Gakuen Univ.

We previously reported the existence of two different types of GST-P positive foci in terms of their kinetics after
cessation of carcinogen treatment. Namely, GST-P positive foci induced by diethylnitrosamine (DEN) were increased
after cessation of the treatment, those by furan being decreased. In the present study, we compared global gene
expression between the two types of GST-P positive foci. 6-week old male F344 rats were given 10 ppm DEN in the
drinking water or 8 mg/kg/day (5 days/week) furan by gavage for 13 weeks. cDNA microarray was performed using
mRNA extracted from serial frozen sections including GST-P positive foci or negative area collected by the laser
microdissection with a mirror section stained by GST-P immunohistochemical staining. In both DEN and furan-treated
groups, the expression levels of Gstpl were significantly up-regulated in GST-P positive foci compared with GST-P
negative area, demonstrating the validity of the collected samples. The up-regulated genes in GST-P positive foci
induced by DEN included Mors2, Cdh23 and Secisbp2l, those by furan including Collal, Sox9 and Fbinl. Thus, we
were able to demonstrate the existence of GST-P foci showing different gene expression in response to carcinogen-

cessation. These results might suggest that some of those genes regulate the kinetics of GST-P foci.

|

Potassium octatitanate fiber (K,0 « 8TiO,) fiber is a potent inducer of lung and pleural
injury in male Fischer 344 rats: A comparative study of titanium dioxide nano particles

O Mohamed Abdelgied"*¥, Ahmed M. El-Gazzar'**, David B. Alexander”, William T. Alexander",
Takamasa Numano', Masaaki ligo", Aya Naiki®, Hirotsugu Takase®’, Khaled Abbas Abdou®,
Akihiko Hirose®, Yuhji Taquahashi”, Jun Kannno®, Satoru Takahashi®, Hiroyuki Tsuda"

"Nano toxicology Project, Nagoya City University, Nagoya, Japan.,

# Dept Experimental Pathology and Tumor Biology, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan.,
¥ Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Beni Suef University, Beni-Suef, Egypt.,
“Dept Forensic Medicine and Toxicology, Faculty of Veterinary Medicine, Alexandria University, Alexandria, Egypt.,
®’Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan.,

Div Risk Assessment, NIH, Tokyo, Japan.,

" Div Cellular and Molecular Toxicology, NIH, Tokyo, Japan.,

® Japan Industrial Safety and Health Association, Japan Bioassay Research Center, Kanagawa, Japan.

Potassium octatitanate fibers (K,0+8TiO,, POT fibers) are widely used as an alternative to asbestos. We investigated the
pulmonary and pleural toxicity of POT fibers with reference to 2 non-fibrous titanium dioxide nanoparticles (nTiO,),
photo-reactive anatase (a-nTiO,) and inert rutile (r-nTiO,). Male F344 rats were administered 1 mg POT fibers, a-nTiO,,
or r-nTiO, over a 2 week period by trans-tracheal intrapulmonary spraying (TIPS) and killed 6 hours and 4 weeks after
the last TIPS administration. A significant increase in the number of alveolar macrophages was observed in all three
treatment groups at 6 hr and 4 wk. At week 4: a-nTiO,, and r-nTiO, were largely cleared from the lung, but a large
fraction of POT fibers persisted. In the BALF, ALP activity was elevated in all three treatment groups, and LDH activity
was elevated in the a-nTiO, and POT groups. In the lung tissue, the oxidative stress index and the PCNA index were
elevated in the a-nTiO, and POT groups, and there CCLZ mRNA and protein was elevated in the POT group. All three
test materials were also observed in the pleural cell pellet, and in the pleural lavage, total protein was elevated in all
three treatment groups, and LDH activity was elevated in the a-nTiO, and POT groups. In addition, the PCNA index of
the visceral mesothelium was increased in the POT group. Overall, POT fibers had greater biopersistence, induced
higher expression of CCL2, and provoked a larger tissue response than a-nTiO, or r-nTiO,.
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