YRR 30~ ST E R EREENMENIIE ERRBEE (KRTH)
CXBIEEEOHM FIEERV2EB L) IOV TREBT D, )

T REAR S8 Bt O BRI B4 D W JE~F e T RIS A 7o 7 — &~
WHERRE 4 | N—ADTEMTIEORE~ ERER S : 1801)
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ANLTHBEEM OB E LWREBICHES T, EREME A2 EERBRORBREE LT,
BEfF O mERE 2R U e E 0wt 2 T+ 5 in silico FHlFIENER S
NTWb, In silicoll L2 EBRNRFIEIMEZME OV A7 FHlICB W CEALL SR
L E | MR BRMEZ Db DI A T, FHi R EIZE 5 A i<, Rz k> T
AL DMEAEFME O BB LI TE 28R H 5, L L LFEWED Y A
7 FEIC 3T NOAEL 5 D% EARML & 72 D = & NS\ [ E #% 5 i5EaBR T o F AT ik,
AT =X LOBMES | ALFAEE DO S, BHERBRE RN EEORENSH Y | in silico ¥
I Fw MR E & L TCOEMBITITE > TR, £ 2T, AifFZE T, ME&RGHER
BRCD in silico FHAMICHeai 2 g R0, TRIlCKE 7 — 2 O L BE AR L, &
PET = H R 2B R E FRSCFHI Y — VORI E I SN T D Z LA RS L
72o HIOITHESS 2D MR T — 2 XR— 2 2l L ¢, KERGFHERBROEHRINE &
FEURATIZ LV in silicoRtliD r— AR X T 4 SRR/ LA LS B o 247 > 7=,
PAZHI M U7 B R B2 DWW T, 8 2 W 2 (Q SAR 12 K A #HMETFHIET v
REGOM I FIEA R U8 in silico ) — R7 7 a AFREOHELZBL Tr—2A
ABT 4 FATo T BN D — AR Z T  DFERND | KEHEGEERBRTO
in silico BMETRNCE U7c MR I B S TP E R T — X BEE 2 GET 5 2 & T,
B AR IS B W TR R R R EmET — Z BT 280, Bl Y — v o L
WCET HERERME L, in silico fHMTFIEDRESLIZ AT T2 HkIS 2 422 L 7=,
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DT 4 — KX 7

4 fmEHE~OBLEIZ DN T

ARHFEMIE T, BRMIECERIRIADOE R, BEF 77— MEE2FEM L TE LT, A
MEDOLRE, BTG HRBR BT DR E A2 LB LT DM ENARICEE Y Ly, £, AR
TIEEF O AR STV B IREERRER T — % & A=y, B ER B RIZ5E L ey
728, REREM) OEFEICE L CERUE S M ERBFEICIEEY L,

I MENBEERORRESE
1 HWIEEB4 : In silico dHMIZ i Uiz T — & N— AT BL 2 BT B4 2 Wit

(1) ERFRES - EEAT R EE oM (FE&IERE (B HEHN R | Hs— (5
VST R )

7 v NaRBR L UL E O KRG EERERT — 2122\ T, MSIATBOE AL
FEAMGE AT AR O A ST WD A EMFMI SRS AT LA T T v b7+ — A
(Hazard Evaluation Support System Integrated Platform : HESS) ver.3.7 #fifi L C
T — X ZUUEE L 72, HESS (I EIC HARDLSEWE OFA K OGS oI 4 5
B (b3E) 12D & FEi S V- BEF L8 O R # G- MR IE WM S v T
%73, COSMOS X° ToxRef 72 EDOHEN R 3BT — X T LIt 77— X=X L LTH
DALTWD T2, A NI IEBEAA L F W E AL LS B E O BB IE W3 13 b i
% HESS RDT DH 77 —Z X—2 %M L7z, £7-, HESS ITINE S LT 5 BmEBR D13
EAED GLP ITHEHLL TW A T2 BBRIFMOGEEMEIIRZN TV D, AR TIIE
B G FMERBRIZEB VT NOAEL OFREMRIMLE LTHOWOLND ZENE L, BEENICEE
RTRE B Z OO FEN, BEME. MEEEICER L,

WDIHENEZ ~ b D 28 HEIXER GFHERBR E 42 BRI KER G EE - AR tEEE
FERBRN OB LN FEFT RE B IOV T E S (LOEL [EnfE o=t o) %4
FFL7z (1D ., #1ITEEM20HEZRLTEY, FFIRICET 2T RN 7HE, &K
BT 2T A 4 THE, MRALS: - MRFICET 200N 4 HE RO,



F1 MHEMEZ v bo 28 HRRER SRR S 42 ARRAERGHME - A0 AHEEIE
FRBRIZ 81T % BT R BAL 20 TH A

FrR%& B EE
1 Organ weights-Liver-Relative organ weight T 255
2 General signs-Whole body-Body weight | 193
3 Organ weights-Kidney-Relative organ weight 1 180
4 General signs-Whole body-Salivation 156
5 Histopathological findings-Liver-Hypertrophy/Swelling hepatocyte (Centrilobular) 151
6 Organ weights-Liver-Absolute organ weight 1 145
7 Histopathological findings-Kidney-Eosinophilic body/Hyaline droplets 121
8 Blood chemical examination-Blood serum (Lipid)-T. cholesterol 1 105
9 General signs-Whole body-Food consumption | 102
10 Hematological examination-Blood cell (Erythrocyte)-HGB | 102
11 Hematological examination-Blood cell (Erythrocyte)-RBC | 94
12 Organ weights-Kidney-Absolute organ weight 1 94
13 Hematological examination-Blood cell (Erythrocyte)-HCT | 91
14 Histopathological findings-Kidney-Basophilic change/Regeneration/Degeneration 81
15 Blood chemical examination-Blood serum (Enzyme)-ALT(GPT) 1 74
16 Histopathological findings-Stomach (Forestomach/Limiting ridge)-Hyperplasia/Thickneing epithelium 72
17 Hematological examination-Blood cell (Erythrocyte)-Reticulocyte 1 70
18 Blood chemical examination-Blood serum (Bilirubin)-T. bilirubin 1 65
19 Blood chemical examination-Blood serum (Enzyme)-Alb 1 63
20 General signs-Whole body-Locomotor activity | 61

Fro. 12- (1) (QSAR FEC LI 2mMHTH] OHEBIZBWT, ITEMH. Bk,
MEEMEICERT 5720, AT REE 2L IC LOELEE2 A+ 5WE., NOELEZ AT 5
WE L L7 (R 2~F4) . HESS TIEA&mMERT AIZFV T LOEL fi & NOEL {3 Fl
INTVDHED, ZhHDOEEFEH L TEWE TOEMEIZOW TS 2 W IR 24
Wr L7z, 7edoflize, MEEZBEL THMET v boBEHERRERICOVWTHRFT L L &
L7z,

BRI B W CEE /R FRIE & 72 5 ey 5 & O 2o B R 00 T JLS i 2 CEME
~—H— PO EETREE 2N L, 2 2 ClEaRBREE e g L Lie, EiE
— =L LT, FREZFIMNT 27200 FEEhs~—F—L LTEHAILTWE T 7=
T A7 27—F (ALT) RTARTIXUBT I ) T A7 27 —F
(AST) | BHEBEICHOWTITMIE 7 LT F =2 (Cre) RIMiERFEZEFE (BUN) &EDTF — X
A U7z, BRSSP O B T, B TR I bos TR L
7o, EEMIMOEE CI3MxE& L HEERZ XA LTl Lz (F2, £3) . MK
BEICE L CiEmmpr A & UCHRIMER, AifmEk, Mk, s ammt Le (R
4)



# 2 HESS Sl U 72Tl BE4°% LOEL, NOEL 7 — %

LOEL/NOEL Examination items |Organ Tissue Effect l=aty/k=g=g
Blood Serum(Bilirubin) T.Bilirubin T 111
AST(GOT) 1 78
ALT(GPT) 1 174
Blood Chemical y-GTP 1 107
Examination Blood Serum(Enzyme) ALP 1 91
LDH 1 17
Alb | 84
A/G 32
All All 427
All 39
Liver Bile Duct(B8%) Pmmeraﬁon(gg%%@ i
bile Thrombus (BE:+12) 1
hyperplasiaGBZAX) 26
All 374
LOELTF — & Fatty Change(fgA:1t)/Vacuolization (223 R) 1 69
(8874)'H) . ) Fatty Change(fgB%1t)/Vacuolization (22 fIFZER) | 13
Histopathological . -
o Liver Hepatocyte(FHfz) Necrosis Hepatocyte(3E%E) 7
Findings Hypertrophy/Swelling Hepatocyte (FFfll A AEA) 286
Eosinophilic Hepatocyte (43 B 4 AT #1A2) 10
Anisonucleosis (1% f25k) /Mitosis (B kD %) 18|
Liver Kupffer Cell(¥ v /<—i#fif) |Pigmentation(&35&L%E) 58
Congestion (£11) 4
. . Extramedullary Hematopoiesis (§ 43 1) 28
Undefined Tissue —
Cell infiltration/infiltration (B A2 =) 3
Cell infiltration/inflamation (H 8 2 ) 25
Necropsy Liver Enlarged 28
Absolute Organ Weight 1 361
i . Relative Organ Weight 1 503
Organ Weight Liver
Absolute Organ Weight | 17
Relative Organ Weight | 15
Blood Serum(Bilirubin) T.Bilirubin T 593
AST(GOT) 1 632
ALT(GPT) 1 721
Blood Chemical y-GTP 1T 612
Examination Blood Serum(Enzyme) ALP 1 672
LDH 1 334
Alb | 665
A/G 609
All All 835
All 763
Liver Bile Duct(I8&) Proliferation(ﬁﬂ%i\%?@) 759
bile Thrombus (f85+1%) 756
hyperplasia(GB#25%) 760
All 827
NOELF — % Fatty Change(Bgf1t)/Vacuolization(Z fafZmR) 1 773
(9654)'3E) ) ) Fatty Change(Bgff1t)/Vacuolization(ZfafZmR) | 756
Histopathological .
Findings Liver Hepatocyte(FFiEAZ) Necrosis Hepatocyte (3t) 768
Hypertrophy/Swelling Hepatocyte (FF#ll A AEA) 813
Eosinophilic Hepatocyte (47 ER14 FT#AAT) 757
Anisonucleosis (% k) /Mitosis (B %) 757
Liver Kupffer Cell(¥ v /<—ffifg) |Pigmentation(&3&LE) 757
Congestion (&) 756
i . Extramedullary Hematopoiesis (88413 if1) 759
Undefined Tissue -
Cell infiltration/infiltration ({H 22 8) 29
Cell infiltration/inflamation (A2 2 4E) 735
Necropsy Liver Enlarged 758
Absolute Organ Weight 1 805
Organ Weight Liver Relative Organ Weight 1 801
Absolute Organ Weight | 732
Relative Organ Weight | 738




# 3 HESS 72O flith U7 iZ B899 % LOEL, NOEL 7 —#

LOEL/NOEL Examination items |Organ Tissue Effect L2 E K
T.Protein 1 122
T.Protein | 106
Blood Serum(Enzyme)
) Alb 1 125
Blood Chemical
Eamnati Alb | 84
xamination BUNT N
Blood Serum
, BUN | 9
(Nitrogen Compound) —
Creatinine 1 50
All 364
Histopathological . - — -
Findi Kidney Eosinophilic body/Hyaline droplets 169
indings
N & Basophilic change/Regeneration/Degeneration 139
LOELT—%& .
Necropsy Kidney Enlarged 13
(8874'8) -
Absolute Organ Weight 1 224
. . Relative Organ Weight 1 361
Organ Weight Kidney
Absolute Organ Weight | 6
Relative Organ Weight | 7
Urine Volume 1 101
Urine Volume | 16
) ) . pH T 6
Urinalysis Urine
pH | 71
Protein 1 40
Protein | 11
T.Protein 1 684
T.Protein | 677
Blood Serum(Enzyme)
) Alb 1 671
Blood Chemical
h Alb | 665
Examination
BUN 1 681
Blood Serum
, BUN | 648
(Nitrogen Compound)
Creatinine T 670
. . All 813
Histopathological .
Finding Kidney Eosinophilic body/Hyaline droplets 780
indings
NOEL 7 — & . — Ealsophlijlic change/Regeneration/Degeneration ;;(13
ecrops ne nlarge
(965%7%) ooy Sl £
Absolute Organ Weight 1 752
. . Relative Organ Weight 1 758
Organ Weight Kidney -
Absolute Organ Weight | 708
Relative Organ Weight | 711
Urine Volume 1 438
Urine Volume | 426
) ) . pH 1 526
Urinalysis Urine
pH | 535
Protein 1 521
Protein | 517




# 4 HESS 7o U7z i 2 Bd9- 5 LOEL, NOEL 7 —#

LOEL/NOEL Examination items  |Organ Tissue Effect LM

PT1T 61
PT! 10
APTT 1 61

Blood Cell(Coagulation)
APTT | 13
Fibrinogen 1 12
Fibrinogen | 6
RBC 1 42
RBC | 207|
HGB 1 29
HGB | 235
MCV 1 7|
MCV | 32|
MCH 1 58|
Blood Cell(Erythrocyte) MCH | 33
MCHC 1 17
MCHC | 62|
Hematological Reticulocyte 1 129
LOELT —#% Examination Reticulocyte | 20
(887#8E) Methemoglobin 1 36)
HCT 1 31
HCT | 213]
WBC 1 82
WBC | 39
NEUT 1 40
NEUT | 12
LYMPH 1 31
Blood Cell(Leukocyte) LYMPH | a
MONO 1 12
MONO | 4
EOSN 1 2
EOSN | 11
BASO 1 1
BASO | 2
PLT 1 95|

Blood Cell(Platelet)
PLT | 46
Histopathological Hematopoiesis 1 52
Bone Marrow

Findings Hematopoiesis | 19
PT1 553]
PT | 544
. APTT 1 546

Blood Cell(Coagulation)
APTT | 542]
Fibrinogen 1 128
Fibrinogen | 126
RBC 1 704
RBC | 718]
HGB 1 698]
HGB | 724
MCV 1 691
MCV | 689)
MCH 1 685|
Blood Cell(Erythrocyte) MCH | 683]
MCHC 1 676
MCHC | 679
. Reticulocyte 1 626

Hematological
. L Reticulocyte | 612
NOELF —% Examination -
(96545) Methemoglobin T 94
HCT 1 696
HCT | 717
WBC 1 701
WBC | 694
NEUT 1 671
NEUT | 670
LYMPH T 668
Blood Cell(Leukocyte) LYMPH | 673
MONO 1 671
MONO | 669
EOSN 1 666
EOSN | 667
BASO 1 664
BASO | 667|
PLT 1 678]
Blood Cell(Platelet)
PLT | 670
Histopathological Hematopoiesis T 635
Bone Marrow

Findings Hematopoiesis | 634




# 2~F 4 TIE CAS FBE, (LFEWEL ., SMILES RECRILT— 4% 1 WE L LR
LAk E S A fed L=, = 2 C. LOEL fE7% 1000 mg/kg/day A:ii DS a13i% 4+ 55
PEFT BB TS Z OB E & ER LT, 2R Lz@wERT RIZ3H W\ T NOEL
B3 1000 mg/kg/day LA_EDOSGAEIIEEME L EF% L7-, 1000 mg/kg/day &> 9 fE (L OECD
DB G HmHERROT A NI A KT A4 > (16407, 408) IZBWTRERRAIT/S Z &
MNCTEDLHRMEELTRESNTWLIHETH D,

K 2~FK 4 OFRERPOIFFEME, BEME, MREFEMED in silicofiET VO RARA
VRELTHERALEEBEZONDITREEZ®RINL, in silicodMiHlT —4% & v b OERK%E
1oz L& LTz,

F 72 HESS TIHARBRIERICHRBHIM A TS I TR Y /b 14 AR 65K 126 H f#
DIERBRF O, K 2~FK 4 TEHERXBMWHORBRER LM U, BB 14 B R
7236 55 Hif % T4 28 HRRE, 84 HRA 5 126 HRE TA 90 HM#E L E# L, BlgEE
HIMCAE B U CREME R Db P ERZ LG LI 2A, 1A EEENR RN
ofc, £IZ°C 28 HE#EL 90 HMBEORBRIGERA XA L CRBRE R A2 & L
7=,

Fo. Fe [2— (2) 73V —=T7Fu—FIcL2HETH) OEB T, HET v
k28 HIEIE B B tEalBh & SE & G- - AR AEREIE RO 2 RRicItEd 5
A2 TR ZERSR L LT,

(2) {EBIFRESL : In silicofHliT—% &~ hOIERL (BESIE (4 HEHVK
7). EAE— (BRIRSLRY) )

In silicofHEET NV EERTHICHT-D . T—F Yy NaEgE 252 LN EEREE
L7205, HESS IHMEEMED BWRBRIER N O DEDENWT —F X—ATH DN, in sil-
ico ?HMBET NVEAERT 5 B CHH T 2BRIIHET — 2 OB ZEER T L2LERH D |
PubChem Z W T E DA PR & CAS F 5. SMILES 28— L TU % Ay, SMILES (Z[HiE
W2 WINED TR E T o 12,

2- (1) (QSAR FEICXH2EMETH] OHETIX, Eft1- (1) THHIMZE
FHEIZONTH TR FOREZIT I BICAED b0 LT, @RELITEBRES
TeWE, B ERTOWE, WA T 5WE. IREW ARSI Uiz, RICERBF#HE Y 7
k Dragon7 & VT LSEME O 2 kot (2D) Rlik 2 5tHE L=, £/, HAHER T 2
7 L MOE Z i U CT{b & o 3 otk 247V, 3ot (3D) ik 1 HEtHE L7, k1
HEOEHERZ (SD) 25 0.01 KV/hEWnb oD, N7 U A XHHERED 0.95 L REng
DEFRMEELT, —ElE EDHOMBENE VTR HIERA Lz, FRBERHD D
DIXETERA L, K 800 FIEHO I Filik 12 ET WEEIZHEH L7, Zhboitid 71k
INESEEN 0, 58S 112725 X O I L IEHb21T- 72, b ot FiER & B
1- (1) O, BHREROEREELELO T, in silicoigtiHOT —4% % v N & 1ERK
L7, ARBRIIFICEI L TIX 14 HIM2 D 55 HIMETZ 28 HIEIHES L, 84 HIEZH 126 H
METa 90 HREREE L, RBHIMAZXB Lz, POFTREHICBWTY 90 HEREOR
B E T D o ToTod, 28 HIMBEDO T — 2ty FEHWT(QSARIZE D7 — AR S
FUEITHOZELE L, BIEWEOEFIL 28 HETHEDERIEHIZ T LOEL fEAY 1000



mg/kg/day RICELTH2EEFTABAONT- b0 L L, BEMEOESRIZ, 28 HFEE
DOFRERE T ISV T NOEL B 25 1000 mg/kg/day BL EIZi%M T 2w AN 2RO bl
o l-WE L L=,

F 5 THFBEMEICBEIT 2 in silicofHiAOT —2 &y NONREZH L7-, &bH%<
T =B EN SOOI COEERMTH Y | Btk 232 WE, Ak 110 W, 7t 342
WECThoTz, EEMMCIIHASEREHMGEREOXELOT —X Y NEER LT,

#5 MFEtEICEET % in silicodHilT —% & v hOWNR

F—Zt v b
THIEH GEmE R | B | &6t
JH 1 232 110 342
9 BRAE Ak - O FT AL 209 131 340
JHF EE S HE 00 7> 9 BRRE A 5 6 P B 172 98 270
ALT EH-$£7-13 AST E5H- 68 149 217

FKOICEEMEICET D in silicofHiHOT —2 &y NOWRERLE L7z, kbH%<
T — Z DG D AT O VLB T O B F I ET AR DT b O T 5 167 WE
Ptk 132 W, 7299 ME CTH o1z, T 2T, JWHEFRAAIET RO BT E O EFRI% 28
A FTRE D FRBRTE #IZ F5 VT LOEL fE2Y 1000 mg/kg/day Aifi TV NT 707> Dy B AL AU P
AR 12U ERD LR bD L L EEYE O EFIT. 28 B RIFEOERE #2350 T NOEL
fE23 1000 mg/kg/day LA ECTHEGHFRIFT AN 2 BO NRPoTWE E Lo, Btk
WEOERICET HMEE LT, T EEEM OB /) (2B L Tix LOEL
fE% 500 mg/kg/day, 100 mg/kg/day & L7cHADGEHEME LI LIz 2 A, Z1LEh
86 WE . 12 WMET- -1,

#6 WBEMICETD in silicoif T —4% &> bDOWER

F—Zt v b
THIEE GEmE R | B | &6t
SN 158 127 285
95 BRAE Ak~ AU T S 167 132 299
R B BN 20~ 95 AR AR S RO BT L 105 112 217
Cre b5F-%721% BUN E&H 49 160 209

R TICMIEFMEICBET D in silicofHiAOT —2 1y FOWNRETLH LT, Mik#HE
PECIXEMmICEHR L, JRfEk (RBC) . ~EZ by (HGB) . ~~ k7 U > bk (HCT) @
ILENDP—OTHHD LA EAMEERLIZEZ A, B 111 WE. B 150 9
B, freelmECchHoTm,



F 7T MEHEMEICET S in silicofffiHOT —% &~ FOHNER

F—H¥ -k
S BrEmEs | emEn | A
RBC /) & 7= 1% HGB J8/> & 7= 1% HCT Jaki 111 150 261

Flo. MER LT — %ty MCBIT H&FHMETRHEBIZOWTHBME L EE O EE %
e L7z (K1) o FFisicBI L ik, TIHFEEEM) & DREEESOET R OB
WEIXELLOFRIZEWTS THILL EREE L Tz, £72, [AST E5F | OMmED}:
¥ TALT BE&H) AL, BB L ik, BEEN) & DRBEERSMET A)
OFEWEIL E L LOFTRIZBWN TS 6 B ENEHE L TV, [Cre EH ] OWE D
¥k BUN B&H ) & Ao/, Mz L CiX RBC, HGB, HCT @ 3 > THEA LTWn5D
WEIX 54 METH -7, E72. RBC, HGB, HCT HAMDED LV & 2 O0F /1328 b
HLTWDENR LD -T2,

T
FF 3 & 0 RSP R ASTLSR
60 172 37 36 21 11
¥ fiek

53 105 62 11 8 30
G
RBCELL HCTHA>
14 4 5
54
13 12
9

HGBH

1 #MEFT A ISR DB E O EE



r2-(2) A7 3V =7 7u—FICL28ETH] OBEATHEAT L7 =21y MIk

DI ETHEE LT,
a) HPEBME

BB L LT, 7 v F8HMREE G HERBRT — & (2338 BR) & EEGENE - &
R A O ARER T — & Q728 BR) 2 A bE 7606 E xR L Lz, 2ol BmE
Mo, FRITA BV TLA ANTTLLSOEREAEWE., @B, MEREOWE.
REW % BRWN = AL E ORI CASTE 5 & SciFinder THE%E L. I Incompletely Defined
Substance| & 2\ ME [substance Image cannot be displayed] & FomIN7-WE Z#EE
RNEOYE &ML, 2FLL EOWE THBR I TWEWEZIRGW &k Lz, I9WEIT
7 v N28 H MR 5Bk & R G EE - ARSI RO 2 SORBRT —
BN oToTo, BIE ORRT — &2 2 Uic, REIITIT4499E O & AT
L7z,

b) EEMERT A

7 v 28 H MR IE I G-t alliR & g & G-k - A5 AR st OF A sl TR B 72432
FTH (blood chemical examination:48%&, functional observation battery:28%&, general
signs : 34ff, hematological examination : 38ff. histopathological findings : 155,
necropsy : 47, organ weights : 53f#, other examinations : 1ff. urinalysis : 28%&)
AR e Llc, Smthprilild, &5 &ICEL 6T, LOELEXRHE SN TWDIGAaEHMEE L
HEESN TV ANRFTARRD SN Tza ks LT, 2HEE LTERY -7,

it 1 Tl EEROFR (=2 RARA > FEP) ZF LOIZEPrV—7 (EPG; TK) %
TERR U CRERT L7z, 9770 B 43257 B> H6TE O ITBEEEP 7 /L — 7 IO F M BHEP 7 /L
— 7 1O BIEEEEP 7 L — 7 2Bk L T-,

TN—7 AT RANE TN—" AT N
EPG1 JHF iR e e 55 - 2% i EPGH JEAER
EPG2 FFESREIR T EPG6 R AR
EPG3 JHF R RE TTaE EPG7 A 1.
EPG4 iER=gie=s EPGS B EE

fiEfT 2 CTlik, KEBEGEERBR CRO ONAREBW TR Z SR T2, TH
EZB0% LA ] 2D TEEMEZR10%LL L] D265 ALZRIN L, general signsiZ/¥AS4155
AT R A2 BN U CRef21FT R (388) xS e Uiz, RTP OB, B ORHEREIL,
ENZENAAENZ 5 D B IEME S 2 ORI E E S w2 T, Eio, Bk
K OPEFRITRAN DR LTz,

(BtER) = (BBrEMER) + {449— CREBEH) } X100 (%)

(HE=R) = (MEWEH) + 449 X 100 (%)
BITNPTRICIE, =M. FEELROEHEENZ G EN TV,



K8 ENT 2 TG L LIZ21FT R

PR ISftEs | FEtEs BRBITE SN Stz | BlEE
T#001 Blood serum (bilirubin) Total bilirubint 60 349 40 14.67 | 91.09
T#013 AIGT 46 391 12 10.53 97.33
T#017 ALT(GPT)1 65 383 1 14.51 99.78

Blood serum i
T#021 ) Alb 60 384 5 13.51 98.89
Blood chemical (enzyme) -
T#033|  examination otal protein? 56 391 2 12.53 | 99.55
T#035 y-GTP1 45 395 9 10.23 98.00
T#039 Blood serum (lipid) Total cholesterol? 90 348 1 20.55 | 97.55
T4#043 Coos s B 51 396 2 11.41 | 99.55
T#120 T 84 363 2 18.79 99.55
T#122 Hematological Blood cell H 94 353 2 21.03 99,55
T#131| examination (erythrocyte) 84 363 2 18.79 | 99.55
T#132 R 63 331 55 1599 | 87.75
T#172 e 70 | 379 15.59 | 100.00
Ti+178|Histopathological Eosinophilic body/hyaline droplets| 112 337 0 24.94 | 100.00
findings Hypertrophy/swelling hepatocyte
T#216 Liver (centriobuar) 135 | 313 1| 3013 | 99.78
T#250 Spleen Extramedullary hematopoies 50 395 4 11.24 | 99.11
T#367 X Absolute organ weight 81 366 2 18.12 | 9955
T#369 ) Relative organ weight?t 162 286 1 36.16 | 99.78
T#371| Organ weights Absolute organ weightt 126 322 1 28.13 | 99.78
.

T#373 - Relative organ weightt 227 221 1 50.67 | 99.78
T#390 Spleen Relative organ weigh 44 344 61 11.34 | 86.41
MR, PR R OB BT R e, Zh2nafif, HEROEE TR LE,

c) sy 1Rtk AR
DAL FOFHBEICHT ST, TRV DALY DIV TLAAF L ANV T AL
EELWEIISEERA 4 ERWTKEAS A TEB L, kWA 4. BibA 4 %
EMEIIE N T AT EROTHF A ATER L, KFITKEZBRE, SMILESA
SciFinder THRI/R S 4L 5 H§1E & /g 2355 13SciFinder O (ZSMILES 2B 1E L 72,

sy fRci - i1dDragon 7Y 7 U =T H#FEH LT

EH LT,

fifetT 1 TR L 72 Reak 7

HE L., LFD T IL— 71255 THITIC

v b s W SR %%

RAAIYE CTHFA FTHET—E OE O FLIR - & bR\ 72 23855

A all2385 | 2385
k-

. o PEIEIR U7 EARHY5E0R T - MW, AMW, MLOGP, TPSA (NO) .

es

. TPSA(Tot)

C block2l | BRI T : Dragon®Block 2112 & £ % 0k 7 101
Extended—connectivity fingerprints (ECFP) : size=1024

D FP - 1024
. bit#=2, B/NERS0, RKERR=4

MW : A5, AMW : S S8 (OFE-JRF%) . MLOGP : calculated logP from Moriguchi
logP model., TPSA(NO) : topological polar surface area using N, 0 polar contributions.

TPSA(Tot) : topological polar surface area using N, 0, S, P polar contributions.




ARAT 2 THUR L b

A T i i ok T

444998 CEHA IRE T —E OE DLk 1 & BRv 72238570

A 112385 .
ik F-

B block21 | BREFEEIHEFLIR 1 : Dragon®Block 21IZ& £ 5 Flik 1 101

C 3des | ME(ZEI LI EEARRIFCIR -« MW, MLOGP, TPSA(Tot) 3

D fqoe | TEITHER U T HEAKOIA T MV, AMV, MLOGP. TPSA(NO) i
. TPSA(Tot)

E 351des | FHRIREL2%0. 8L L DR 1 & BRI LTZ H D 551

d) WEMEEEOF A

FREDOSFFLBR AT DN T, 449 E F TRARMEAL, F/IMER0IZ72 2 X 5 1Tk L7z
%, BRI iR R AW TUIEMO2—2 U » FREEAZFHR L7z, b7z
PEEE A B EORRIERE GOk 73 5R) T, MXHEREZ FHE L7, fifdT 2 Cff
ALy MoB T 2 HxEEEE FRIOR L, R UWEREEZSSELTH, AV
BHELR T v MLV B R IERENN0. 356~0. 998 K& B2 b, F I LA
N2 LIZBIT5E5WEMOSHNRRE L Bie D Z LB ER I N,

bk Blam b R N ECFN P ONEL i AN
A 48. 84 34.10 0.70 0
B 10. 05 3.56 0.35 0
C 1.73 1. 44 0.83 0
D 2.24 1.78 0.79 0
E 18.73 18.50 0.99 0

2 WFRIEHAL : QSAR EHT T —T T —FIlLDBr—ARAZT 4

(1) fERIEREA © (QSAR FIEIZ L 2 Tl (BHe Bl (B FEBHIKRT) )
NLHBESAMT D 1 > TH 2B FEEEL LTI F L7+ VA RF) ZHWTTHIE
TNEREE LT, BT bR 11~ (2) In silicotliflT—4% &~ FO1ERR) THEL
7zDragonlZ & % 2DFLib ¥ &2 L. 3 MEFT IS OW TG, [BIED ST v 2 2 kFF LT
JE{b5 5y BIAZ Z= MR RE (5-fold cross validation) |24 W NEMRREZ 1T > 72, THEEE, R
L HRELEE  Matthews correlation coefficient (MCC). Receiver Operating Characteristic
(ZEZEEEM: - ROC) HEAR O L f&Area Under the Curve (AUC) ZHEH L CTET
IV OPERE Z RN L 72, K2 FRAE OB M AL 2 7R Uiz, AIEWERL L 72 FRIE 7 v IdE
BT A22ESHET N E R DT, T 57— 2 OB, BIEDENELR S
BT — 2 O% AT TR TR 3 2 O1Fi#E 2 TR RV, £ 2T, MCC, ROC-AUCE 7
FHIFERE & L7z, MCCIE-12 D+ DfEZ &V | +1HZESKIEERWET L EF R D, AUCIE
0MBIDfEZ LD, HZIESKIFERWET IV ES 2D,



TP + TN

b:l UraCY =
= Accuracy = o N+ FP + FN
f& 14 =3k O |
Sensitivity TP T PN
.- TP FP
b iti iti TN
5 A (true positive) |(false positive) specificity =
- FN ™ TN + FP
(false negative) (true negative) P
Precision= ——
recision TP+ FP
1 MCC = JTE+FP)(TP+FN)(TN+FP)(TN+FN)
5t
(BED
AUC
0

0 ppptts1-44RE) !

X2 In silico THIFET )V ORHRTERE

F 9 FEMEICET 2 NEMGER 2~ Uiz, [FE RSN >JR BT R %
THIRSRE LizeT vid@m - FRIEREZ R L7z (MCC 0.56, AUC 0.84) , —J5, [ALT L
HFEFILAST FH ) 2 TPRIRSRE LIEEF L TIIREA 0.29 (K< . BMEME %2 TR
52 ENNEETH Y RO FRIMEREDEA > 72 (MCC 0.32, AUC 0.79) , F— &t v bR
BRDTDRERIMIINETH L0, HRET LT RARA 2 MT K > THERED 20
Ao, BUERTRE 2 EBSCA T — 2 BFRRNO 1 2B 2 b, 2T, R¥ET
— 2 OXF & LT Synthetic Minority Oversampling Technique (SMOTE) & FEIZN5F
EEAOCT TALT EF F7213AST E7/ ) OBMHEWEOT — X 20 L, 7 — % R % fif
HLTFHET VEZER LT, SMOTE I3HM 7 E I K 5 E T AMBEOBRIZ, 7 — % N~
DHEELTHEHESNDIFETHY, Vb T2 =@ T57—%&2HLTATL
WINZHT Tz 7T — X AT 5 2 & T, Bt EE L RO RS 2 T 5 2 &
MWAAE & 725, SMOTE 2 W T T — X RO Z21T -7 & 2 A, TALT ER F 7213 AST
L5 oFHET AOMREIX (MCC 0.51, AUC 0.85) 720 . FRIMEREA KIEICH EL
oo ZZT, RFETIX, 27207 TV =BT 57 — 28R, 20WHT3) —DF—
ZED 2/3 LLF OBAIZ SMOTE & L 5 ANl T — % OFFE AT -7, HFEEIC O W TR
ETOTHHEBIZBWTCAREMET — &% O T 7208, EOTRIIE TH MCC, AUC 1%
SEME M A R ST,



9 WFEMICBET 5 in silico Pl T /L OWNEREER R

Tty k AERIREE (5-fold cross validaton)
FRIER FBIEER (fRIEMER &5t ACC RE HEE  [MCC AUC
AFEE3EM 232 110 342 0.81 0.89 0.64 0.55 0.82
FFE2IEM(SMOTE) 232 220 452 0.80 0.86 0.66 0.53 0.86
IR AT R 209 131 340 0.76 0.86 0.60 0.47 0.82
HIEEBF AR
(SMOTE) 209 262 471 0.75 0.79 0.70 0.48 0.82
RS RnD o 172 98 270 0.8 0.88 0.65 0.56 0.84
EIEEET TR
FFESEM, D
MR RIAT R 172 196 368 0.81 0.87 0.71 0.59 0.87
(SMOTE)
ALTER F/ZIZASTLER 68 149 217 0.74 0.29 0.94 0.32 0.79
ALTER £/ I1ZASTER
(SMOTE) 136 149 285 0.80 0.59 0.89 0.51 0.85

F 10 2B FMEICBIT 2 WERAED RS SR 2 78 Uiz, TR EE S 02> 0 B AR 2 A0 FT A

YRR E LT vidEmOFRlEREZ R L7z (MCC 0.63, AUC 0.89) , — ., [Cre
FHFZITBIN EF) 2 FR5E LT A TIRHBEN 0 125, BIEwE % T34
5 ENRETH Y 2RO FRIEREN KA > 7= (MCC 0. 16, AUC 0.67) , HESS {23\ T,
MEEEFN) S B OB 7RI AL 1B L T < b FmE THE S hTn
7ehs. ICre B = [BUN ER | IZBT 28E T2, Ziud, EEOBREEZFHR
T ALY M HESS ORI FEM-E O Tl 7enWZ LRI A EE2x 615, £ 2
T, @ L RIS AR BT — X O%R & LT SMOTE &2 H W TF — ¥ R O fifiE 217
Sl A, FHIET AOMEREIT SMOTE Ajod MCC 0.16, AUC 0.67 2>5 MCC 0.41, AUC
0.82 L7201  THMMERENS KEIZM E L7,

F10 BHEMICBET D in silico T T VO NI EERS =

F—&4Ey k MER&EE (5-fold cross validaton)
FiREH Bl Es (Y Esk &5t ACC BRE [H2F ([MCC AUC
BEEEN 158 127 285 0.75 0.77 0.72 0.49 0.81
REERFENATR (167 132 299 0.81 0.82 0.79 0.61 0.87
EEEEMA, D
s g — 105 112 217 0.82 0.80 0.83 0.63 0.89

RIS R R
Cre L& £ 7-13BUN

49 160 209 0.76 0.10 0.96 0.16 0.67
=
Cre ER F7-1ZBUN

196 160 356 0.80 0.47 0.91 0.41 0.82
+FH(SMOTE)

FINZIMIERFEMEICBE T D NERAEDORE R 27~k L7z, RBC, HGB, HCTD 5 B Enum—o
THHD LTS EE2BMEER LT E 2 A, THIET LVOMEREIZNCC 0.43, AUC 0.77T
o7,



F11 MEEFEMICEIT 5 in silico P T VO NS RS 5

T2ty b MEBIREE (5-fold cross validaton)
FAEE PBEmER |EtmER (G5t ACC BE BEE  [MCC AUC
RBCREA £ 7= 1
HGBIE A £ 72 1% 111 150 261 0.72 0.56 0.83 0.43 0.77
HCTR

Wiz, PHET LVOBEICHEHE L HESS @ RIT 75 — & X— 2 L IH D
TGP (Toxicogenomics Project) 75 — X X— 2 & T, FHIET /VORM %R
BT DI EREE & 1T o T2, WEBIRGE Cie b THIMERED o I B iEIC k1T 2 B EE
DD B FRIPT L) O THIET VARG E L, TGP 7 —# X— 2Bl L7244k
AL O 7 — 2 & > N &2AERk U Tc, SMERGEE TIL, THIE T W MERMED &S Tl &2 1T
9 Z LAl RE T b O B AL S M O i PH T & 2 1 K (Applicability Domain,
AD) ZRE LT, REFHEE LTI TN, LFWEMOT — 2 i (=—27 U v
NERBEZ ) 2N THEE T — 20O BIME (D) 2R E L, INRGER 7 — % L5287
— & OFRRED BIE AN O W8 1T A sty . BEME L 0 K& W I s & LTz

e (D) Dr=y+Zo

y © Training set ORWEMERED Y, o @ v DIEMERZ

Z ¢ 0.5 (GEHEEOLS 2RO HEEOHE, 0-1)

12 OANBGEOFE R 25 8 SN TUiX MCC 1% 0. 48, AUC 1% 0.75 & 722 0 4M a5
— 2 EHWEBATHLTHAECTH2ILAMOH DET AVBERETCEEEI LN,
F 7238 A REIR A O TS B TS 0 LR 0 BB I TR TR CTH o 72, SRR
REDRER NG . WAHMEROR ENX in silico THIZBWTEHE TH D Z ERREBINT-,

712 EHEMIIET D in silico THTET VO IRAERS S

To&Evk SMERIRER
FAEE SRR S ER |RiEEY |[SE FHIERIfE (LOEL{E) [ACC RE FFEE  [MCC AUC
BES|MmA 2
IR RIRTR | 28H I EE 5 4 9 1000 mg/kg/day 0.67 0.40 1.00 0.48 0.75
CEREEA)
BEERMmA D
RIS R | 28 fHEE 5 7 12 1000 mg/kg/day 0.58 0 1.00 NA 0.63
CERAREN)

[ 2 B W 0 2 > 0 FRAR AR 2 A0 AT L) 1S L T LOEL fE% 500 mg/kg/day. 100
mg/kg/day & LIZSAOBMEWE b L2 2 A, ThEh 86 WE. 42 MET- 7=,
TITBEMEOEREZZE LIS GO THET /L b Lo (R 13) o LOEL {2 500
mg/kg/day, 1000 mg/kg/day DOET /N Z KT 5 & FRIMERIIKES EDL o7z,
100 mg/kg/day D FET /v TIXBGHEWEED D70 < 72 0 EE MK - 72, LOEL fH % 11K < 7%
ET DL TEREOBWGEMENE LN EEZ NN, RIS AREMET — 2 Oxt
ROBMEMEOERORETT 62 B Ebh b,



13 BEMICET 5 in silico THITE T IVO G BRE D

F—&tv b AERREE (5-fold cross validaton)
FHEE BB |etEmER |GEt PeMERIfE (LOELfE) [ACC RE BRERE  [MCC AUC
L 105 112 217 1000 mg/kg/day 0.82 0.80 0.83 0.63 0.89
HERRNAD 86 112 198 500 /kg/d 0.82 0.76 0.88 0.64 0.87
m a . . . . .
RS R ELIECE
42 112 154 100 mg/kg/day 0.84 0.57 0.94 0.57 0.86

Fo. INE T2 RRFOREHBH L TOERNERR T 515 5N S LA E TG E 2
BT -0, MEFHRERF T AT A MOE 2 L TE#EED 3 otk 217\, 3D it
WA ZFE L TFRET VOMEICHEH Lz, WEKREE TR b TRIMERED S o 1B EiE
BT S TR RIS R OTRETALEMRL L, RFICTET L
ZHEF L7 & ZAMNCCIE0.65, AUCIE 0.89 & 720, 2D fEiR+ D A& L 7-fEH & ik
L CPHItEgEN M E L7 (3 14)

F£14 BEHMECET 2 DR FEMHEH LIz in silico THRIET LORE R

T—&tv b PERHREE (5-fold cross validaton)
FREE PBIEmER (BB &5 ACC RE |BHEE  [MCC AUC
BEEEMH D
RIEEBFERR 105 112 217 0.81 0.82 0.79 0.61 0.87
(2DERF D H)
BEEEEMH D
RIEEBENR 105 112 217 0.83 0.81 0.84 0.65 0.89
(2D+3Dg2ak¥F)

(2) EREREL - T D) —T7 Fu—FIC L 58P (HRkisE— (FEAESLRT) )
kit 1- (2) TERLET—21%y 2 HWTCLL O 21757,

AT 1. 5y F Rk 2 W - W EE P E O Mgt

a) FRREE K O E
WEEE & U C20WE 2 449E 5 T o F LB KL 0 TR IR L s, S RGERE

DAbFAERE & RS R (LOELE) (XXSK ORISR L@ TH D,
BREEMEIZHOWT, Kidb 2y FTROZ2—27 1 v REEEEOITW 5 T 1008 %
DEEwE) L LTENFhoRR v FTHi L=,




i i \/(/\/
GH
| Efc’“ oy o
N C‘/\\/D_\/\O/«\/CI = ol HoM Is}

#036 #037 #042 #052 #072

~

Vs
—N
|
“\ [
o
| o

Q. _oH /©/// N i S NH
A S, 5 S
#078 #102 #159 #173 #201
o
cl . ﬂ_\
OH o Ny o e
1075 o * o L. e
#275 #278 #287 #290 #317
y N@j HO OH
2 oH cl NH,
cl HO/\)\/\OH CIC| EGH @1/
#346 #385 #396 #398 #1446

X3 ER L7 MEEm e

K16 BIRL-HEEE
Chem# | EPGl | EPG2 | EPG3 | EPG4 | EPG5 | EPG6 | EPG7 | EPGS8

#036 NOEL NOEL NOEL NOEL NOEL NOEL NOEL NOEL
#037 200 NOEL NOEL NOEL NOEL NOEL NOEL NOEL
#042 NOEL NOEL NOEL NOEL NOEL NOEL NOEL NOEL
#052 NOEL NOEL 500 NOEL NOEL NOEL 500 100

#072 NOEL NOEL NOEL NOEL 1000 NOEL NOEL NOEL
#078 NOEL NOEL 500 NOEL 500 NOEL NOEL NOEL

#102 NOEL NOEL NOEL NOEL NOEL NOEL NOEL 1000
#159 80 NOEL 80 80 80 20 NOEL 20
#173 300 300 60 300 60 300 NOEL NOEL
#201 NOEL NOEL NOEL NOEL NOEL NOEL 100 100

#275 NOEL NOEL NOEL NOEL NOEL NOEL NOEL NOEL
#278 NOEL NOEL NOEL NOEL NOEL NOEL NOEL 50

#287 NOEL NOEL NOEL NOEL NOEL NOEL NOEL NOEL
#290 NOEL NOEL 500 NOEL 500 NOEL NOEL NOEL

#317 NOEL NOEL NOEL NOEL 600 NOEL NOEL NOEL
#346 NOEL NOEL NOEL NOEL NOEL NOEL NOEL NOEL
#385 NOEL NOEL NOEL NOEL NOEL NOEL NOEL NOEL

#396 NOEL NOEL 100 NOEL 100 100 100 10




#398 50 NOEL 12.5 50 NOEL NOEL 12.5 NOEL
#446 500 100 100 500 100 100 NOEL NOEL
F P OFEIZLOELME (g/kg body weight/day) % 29,

b) UTEME L OSSR

BIRREEIZDOWT, IEFEOS U0 E O IERE 2 F i L (K4) , ZDfER
o BRSSO DT E W E & OB BREEWE OFESUIH W S5tk 77 v S OFEEIC
L0 RES B o7, Bz iE, #078, #173, #278, #317Tl%, FPX°all2385, block21 DV
oGt v N CHAHREBHIMOREME & i L TRE <, 2 b E{bEERIIC A
BILTEEPHWEET =42ty MUXbEVFE LRV EEZ X bl i)y, #052, #201
. H287, #398 Tk, WIHUIFEER T v b TH, EHEWE L OfEEENIL, T—F > b
(AL REER L LW E NS FE LT E X bz, —J7 T, #396 Tk, FPTRD
7oA PEBE X LB/ N & v o 72 D% LT, al12385<°block2] CEHA L 7= BEEE I3 E ey K
E<, HOW DR F03R2 0 LW EOFENED D 2 LR E T,

0.50

J:ﬁs%g & all7385

Sdes
block21
FP

0.40

0.30

0.20

0.00

I ERE

#0036 HO3T M042 #062 #0278 02 59 T3 201 #2205 A8 287 4290 #5107 346 385 #396 J1388 {46

J:ﬁlogmg —#—3l2385

Sdes
block21
FP

050

040

030

020

010 -"\__._/\_./\.__/\'_'/\g\/'\/

000

FAAE B

W36 ST 42 M6 PP TS 0P MG T3 P DT IPTR IPET P00 4317 4346 4385 306 4308 JHAG

X4 FAREEE & AT E O AR R

BRI & LT, H5ICHOT8 L OI8O E 7~ LT, iRy | #078 Tik, Wi
Oty MEFH LIEGAICE, #0605 BRrE . AR TS EoBERIEE R
TENRTE ot Fiz, #286°#5041F, #OT8D—H A THEETH VW . FATHYZRFELL
PRIZE VS, HEEREE L COBEBMERE W EIZE 2 R0 o7, T2, LB D2k
BT 5 L EZ BN DO T (al12385) & AW =835 1213, T LAT5WE 121286
RS04 T E E NI o T,



#078 {0 #398 (1

[

e
| o

A. all2385 B. Sdes C.block21 D.FP A all2385 B.Sdes  C. block21 D. FP
NHZ
1) b ’j)J ! Lo N HMN HMN
ot T taot faot L, Y o o
@L\/ 0 #220(0.030) #026(0.00) #253(0.003) #253(0.16)
#060 {0.11) #348 (0.035)  #060 {0.058) #0060 (0.35) e - " "
« N : : s .
o IS fo o T A . @i @[ P @
ool ~deptr O At
#302 (0.13) #072 (0038)  #286{0.10)  #504 (0.39) #197 (0.038)  #197(0.00)  #026(0.011)  #157 (0.17)

o MH,
/Q NH> i, NH2
o e s sl e QN G > e
i . o g
i @ ¢ \O)LQH R #459(0.042) #2318 (0.00) #1197 (0.011)  #219(0.19)

#414(013) #371 (0.042) i#504.(0.10) #2866 (0.39)
HyM
* g, ~NH2 s NHz JCE )
g |- . T
- CEN"‘ 7 5 = gy AOH
O [ A O - l F b AL #2192 {0.044) #219 {0.00) #218 {0.011) #9505 (0.19)
#033 (0.14) #114 (0.042) #408 {0.11) #152 (0.41)
5 NH;
|
O 1 HgN/©i N /(j\ @i

Qgﬁ > £ @Q T #215(0.044) #220{0.00) #219(0.011)  #459{0.19)

b=

B #501(0.14) #367 (0.042) #366{0.12)  #O0B {0.41)

X5 S E D BRG]
By ANOMEIIHGEENE & O R~ 3, @R SN EORZITEE DT,

LLEDOFER NS, Hni=F—%2% v Tk, #iameg o b2l B 2 28 1m0
WHEbL LT, EWEENDVLRL ., XENLDHHIT—FETRWZ Enb, T—F v b
DI I VAR —RA LB DA NFea T 2R LT E RIRIC R E S EET L L&
A=Y

o) TEEWE & ORI O

WIZU — R7 7 o ZA0 A fEEZ BT 5720 B L7220 EOMGEME I DWW T, |
ﬁ?@ﬁLtﬁ%w%%k@%W7W~7®*ﬁ¢%ﬁﬁbto::Tm NOELf# |2 & 4>
O3, BEPHFRO ONTZHEEIT T . B oo G612 Ttk o2fis LT
L7, RIGICEWERME OB LR 7y b, EPZAL—T T LR LIz, —HFRIE
EPTN—T" T IR ERENRD HiL, EPC2 (JFEEH ﬁ?)%mw(%ﬁw ) . EPG6 (

REEMHIERE) T, Wwihoidrvy S&2FIH L= %w@mm#oto — 5T
. EPG3 (ATRERETLIE) <CEPGS (& i)fim#h@ﬁf%ﬁ/b%%mt 2 60%LL
TOEAE T o 7=,

—HRINE Do TZEP T v — T TlE, BEEWE O BETEEI A DMEVWME B 25580 Sl 2 &
b, FEPT N—T DM - BRMEICESEMEEME & 0 L Tk A T o7 (K17, £18)
o TORER, EPC2TIZGMEME O—BERITMELS . BHMEO—BERNEN o122 &0 b,

im@*ﬁ$@m§ . BEwE OIS BEEYE O —BEROE SITERLTWS EE
z%htowm%wwf%ﬂﬁﬁﬁﬁh WO Bz, — . EPG8 (BEfk) Tid., Bw
B REEE ORICHMRZITRD DLRd o T,



#16 FEEWE LT E10ME DOEP V)V — 7 — R
EP 7 )l/—j’ EPG1 EPG2 EPG3 EPG4 EPG5 EPG6 EPG7 EPGS8

s‘ff B IEmE K 5 2 8 4 8 4 4 6

B 200 200 200 200 200 200 200 200

A — % 135 156 111 160 115 129 132 106

— B E (%) 67.5 78.0 55.5 80.0 57.5 64.5 66.0 53.0

B — % 124 140 111 139 120 128 111 97
— (%) 62.0 70.0 55.5 69.5 60.0 64.0 55.5 48.5

o — % 107 149 119 129 102 128 130 106

— B E (%) 53.5 74.5 59.5 64.5 51.0 64.0 65.0 53.0

5 — % 115 148 115 143 135 128 124 95

— B (%) 575 74.0 575 715 67.5 64.0 62.0 475

1T FEEWE LR E10E OEP YV )V — 7 — 3 - BE o
EP 5 IL—T EPG1 EPG2 EPG3 EPG4 EPG5 EPG6 EPG7 EPGS8

R

B E 5 2 8 4 8 4 4 6
vtk

i 50 20 80 40 80 40 40 60
— B 32 10 32 28 34 16 18 27

A
—EE %) 64.0 50.0 40.0 70.0 42,5 40.0 45.0 45.0
B —HH 20 4 47 15 40 13 22 36
—HE %) 40.0 20.0 58.8 375 50.0 325 55.0 60.0
c —HH 26 7 39 16 40 18 10 31
—HE (%) 52.0 35.0 48.8 40.0 50.0 45.0 25.0 51.7
D —E# 24 4 43 20 49 19 19 32

—BE (%) 48.0 20.0 53.8 50.0 61.3 475 475 53.3

#18 RIEWE &R E10ME OEP Vv — 7 —FK RS O I
EP 4 )I/—j’ EPG1 EPG2 EPG3 EPG4 EPG5 EPG6 EPG7 EPGS8

Eibute

ok P E 5 15 18 12 16 12 16 16 14
B 150 180 120 160 120 160 160 140

A — % 103 146 79 132 81 113 114 79
—EE (%) 68.7 81.1 65.8 82.5 67.5 70.6 71.3 56.4

B — % 87 145 72 114 62 115 108 70
— (%) 58.0 80.6 60.0 71.3 51.7 71.9 67.5 50.0

c — % 98 133 72 123 80 110 101 66
— B E (%) 65.3 73.9 60.0 76.9 66.7 68.8 63.1 471

5 — % 91 144 72 123 86 109 105 63
—EE (%) 60.7 80.0 60.0 76.9 71.7 68.1 65.6 45.0

Flik 7y NE Ok EZ T D & B - BRERE OmE 2 S ek o—E=E] 4oo>t~y
N TR ZEITRRD b o 7o (FF16) | %i%%’i@ﬁ@nﬂﬂﬁfi KEREITED
IR0 Te M, FLalk 7 > MEFIH LSS I @ W—BCER 13580 b, ot v
k&AW SBAICIIEP I v —TF 2 k- T izo%m@élf% IZIRW—E =R L p o (3E17) L &
PEWE O TIE, Fhik > M X2 REWVITFRO bhho7e (R18)

ETDEPT N—T D—EBRO Y Z KD, k71 v b EREEHEORIHIZ L2 —2
ROZEZHE L (K6) . ZOfEHR, Ll > M (all2385) Z Wi aisid, Wi
NOBEEME OLA THHEBHEmW©—ERnEoniz, i, k&~ kD (FP) TIX



%< DGEBO—ER NG LT 08, #078°8275, #31TDHE 72 £ BiEWE OFEFEIZ X
STEHMOE Y hEDFELIIRN—BRE R HGE LR LN, —J7, HEFICHMA 5
SORF- DI W30 7 ~ FBTIE. #2755082877 & B E OWMEEME TIXIEF 2 Em W
—H R AR LT —J7T, #036<°H072, #378TIXE L <MKV —E K L -7,

100
\J:ﬁislmﬁ /\v
80
g @) «pﬁhv/k§C:5\4/\\v/§K7/7\\‘\,/-w
? © y \ / —_all2385 \
& ey +ilc;ecsk21
o #HO3S8 #0337 #0422 FH0E2 #HOT2 FOTS 102 #1859 173 #2010 #2705 #2778 #287 #290 #3117 #3486 #1385 #3096 7308 448
100
HEr10thE
80 | & —
S gl \ /%‘ e S
g = N : h{>¥/ﬁ> )
5 = > S \/"""‘ \{\ _,/ Q
ﬁi 40 ——3all2385
A_ —8—>5des
w0 block21
o FP

#036 #O37 #042 HOB2 #HOT2 HOT8 102 #1509 173 #2010 #275 #278 #287 #280 #3117 #346 1385 #3656 #3688 #4486
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1 #220 2,5-dimethylaniline ﬂ _,I 13
7 FT TNH,
== ;-NH_“-
2 | #398 2-ethylaniline H 1 13
rle
3 #424 2,3,5-trimethylphenol /“i 12
- LI
4 #093 2,3,6-trimethylphenol - i ~OH 11
5 #218 3,4-dimethylaniline ,ﬂH jﬂ 11
HaMN™ ™ -
- -NHz
6 #219 2,4-dimethylaniline | 11
7 #286 N,N-dimethylaniline [?r;,ﬂh.N/ 11
|
8 #156 m-ethylphenol Py /; 10
HO™ ™5
i _OH
9 #200 2-tert-butylphenol H\;;[T,. 10
1.
10 #HAT4 thymol R 10
HO™ S
NH,
11 #197 2,3-dimethylaniline r”““f’ 9
HiN-. .-'"-C:ﬁ. -
12 #253 3-methylaniline \H ] 9




13 #459 2,6-dimethylaniline H“*I
14 #005 N-methylaniline [a:,u "ﬂ“‘N -
H
15 #217 1,2,4-trimethylbenzene J| ’l
Cl:\
16 #279 2,6-dichlorotoluene [="‘|”
S
LI‘I
17 #362 2,3-dichlorotoluene ['=’““|~["C'
—_or
18 #473 o-sec-butylphenol [\,; —
. /:Q:‘,NH
19 #026 3,5-xylidine HTJ
e _OH
20 #080 4-chloro-o-cresol j )
lolha e
s Cl
21 #149 4-chloro-3-methylphenol P
HG';“H?;HH
. Cl
22 #326 2,5-dichlorotoluene |
Gl
. Cl
23 #406 1-chloro-2-(chloromethyl)benzene | l cl
24 #499 1-methylethenylbenzene [%/I T/
0
25 #502 3-methylbenzoic acid ““-:5*“']} “OH
Ho:ﬁ:
26 #120 4-(1-methylethenyl)phenol L;;LH,
. JH\ OH
27 #391 2,4,6-trimethylphenol U’ =T
. . ~_CH
28 #426 2,3,5-trimethylhydroquinone I [
HO™ ™
_,-‘:_3..:1 ,—CI
29 #491 3,4-dichlorotoluene | ;[
e "\-»CI
30 #017 N-ethylaniline L ]




HO. = -~
31 #025 3-methylphenol | j’
HC:'-._\_L ___.--’.:-L-r_c_\_L
32 #051 4-ethylphenol ‘L
o]
33 #234 4-methylbenzoic acid F"‘ﬂ”u“‘OH
34 #490 2.,4-dichlorotoluene J] .
o R of
-~ OH
35 #498 p-tert-butylphenol \xflxﬁI
HaN
36 #505 4-isopropylaniline Ug; T/
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#220 #398 | #197 | #218 | #219 | #459 | #026 | #253 | #286 | #217 | #005 | #505 | #393 | #017
#398 #220 | #197 | #459 | #219 | #218 | #253 | #286 | #005 | #026 | #017 | #505 | #393 | #499
#424 #093 | #391 | #426 | #156 | #200 | #217 | #474 | #120 | #473 | #502 | #051 | #025
#093 #424 | #391 | #426 | #156 | #200 | #217 | #051 | #473 | #120 | #502 | #474
#218 #219 | #197 | #220 | #459 | #398 | #026 | #253 | #505 | #393 | #286 | #217
#219 #218 | #197 | #459 | #220 | #398 | #026 | #253 | #505 | #286 | #393 | #217
#286 #005 | #017 | #398 | #499 | #220 | #018 | #217 | #459 | #219 | #197 | #218
#156 #051 | #424 | #025 | #093 | #391 | #502 | #120 | #475 | #499 | #234
#200 #474 | #335 | #426 | #473 | #424 | #498 | #093 | #466 | #391 | #086
#474 #473 | #200 | #466 | #233 | #426 | #498 | #424 | #230 | #335 | #093
#197 #459 | #218 | #220 | #219 | #398 | #026 | #253 | #134 | #286
#253 #026 | #197 | #459 | #218 | #220 | #219 | #398 | #005 | #151
#459 #197 | #219 | #220 | #218 | #398 | #026 | #253 | #134 | #286
#005 #286 | #017 | #006 | #398 | #002 | #253 | #220 | #499
#217 #134 | #499 | #220 | #424 | #093 | #286 | #218 | #219
#279 #362 | #326 | #406 | #490 | #491 | #215 | #149 | #080
#362 #279 | #326 | #491 | #406 | #215 | #490 | #149 | #080
#A73 #474 | #233 | #200 | #426 | #086 | #424 | #093 | #498
#026 #253 | #197 | #459 | #218 | #220 | #219 | #398
#080 #149 | #022 | #216 | #326 | #362 | #279 | #025
#149 £080 | #216 | #326 | #022 | #025 | #362 | #279
#326 #362 | #279 | #406 | #490 | #491 | #149 | #080
#406 #490 | #279 | #362 | #326 [ #491 | #158 | #011
#499 #217 | #134 | #286 | #235 | #156 | #005 | #398
#502 #234 | #506 | #156 | #042 | #391 | #424 | #093
#120 #0651 | #234 | #156 | #498 [ #424 [ #093
#391 #424 | #093 | #156 | #502 | #426 | #200
#426 #093 | #424 | #200 | #474 | #473 | #391
#491 #490 | #362 | #406 | #326 | #279 | #011
#017 £005 | #286 | #018 | #398 | #220
#025 #156 | #149 | #080 | #475 | #424
#051 #156 | #120 | #234 | #093 | #424
#234 #506 | #120 | #502 | #051 | #156
#490 #491 | #406 | #279 | #326 [ #362
#498 #200 | #233 | #120 | #474 | #473
#505 #398 | #219 | #220 | #218 | #018
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WEORME (0) OFIEGEEP B LTHRN L, TFEMENBNT GRAIE) Thol=4
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s EP
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T#001 1 1 1 0 1 0 1 1 1 0 1 1 1 1 76.92
T#013 0 1 0 0 0 0 0 1 0 1 0 1 NT 0 66.67
TH#O17 0 ololoflolo[1][o]of[o]of[o]o0o]oO 92.31
T#021 0 1t olofofolo][ 1ol 1]o]1 oo 69.23
T#033 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
T#035 0 ol1loflolofof[o[NT][O]O][O0]O0]oO 91.67
T#039 0 olo |11 ]oflofof]of[o]o]o[NT]oO 83.33
T#043 1 0 1 0 0 0 0 0 0 0 0 0 0 0 7.69
T#120 1 0 1 1 0 0 1 1 1 0 1 1 1 1 69.23
T#122 1 1 1 1 1 1 1 1 1 0 1 1 1 1 92.31
T#131 1 1 1 1 0 1 1 1 1 0 1 1 1 1 84.62
T#132 1 1 1 1 0 1 1 NT | NT 0 1 1 1 1 81.82
TH#172 0 olt1loflol1]ofofoflof]of[o]1]o 76.92
TH#178 1 ol 1|11 ] 1] 1]ofo[1][1][o]o]o 53.85
T#216 1 0 1 0 1 1 1 0 0 0 0 0 0 0 30.77
T#250 0 1 1 1 0 1 1 1 1 0 1 1 1 1 15.38
T#367 0 ol1|lofloloflof[of]o[o]of[o]o0o]oO 92.31
T#369 1 o1 lolol 1111 ]1]oflo]o]o 46.15
T#371 0 0 0 1 1 0 0 0 0 0 0 0 0 0 84.62
T#373 1 ol 1 [ 1111 ]o[ 1] 1o 1][1]o 69.23
T#390 0 1ttt o[t [t [Nt 1t o]t ] 111 16.67
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R Ty —EER [ClEES
T#001 Total bilirubin 7 79.1% 31.4%
T#013 AlG1 79.9% 11.1%
T#017 ALT(GPT) 1 65.5% 19.4%
T#021 Alb T 80.8% 11.1%
T#033 Total protein T 99.4% 0%
T#035 y-GTP 1 87.2% 57%
T#039 Total cholesterol 1 67.5% 16.7%
T#043 BUN 1 75.1% 13.9%
T#120 HCT | 73.1% 30.6%
T#122 HGB | 84.8% 38.9%
T#131 RBC | 83.3% 33.3%
T#132 Reticulocyte 1 72.5% 36.7%
T#172 Basophilic change/regeneration/degeneration 77.8% 19.4%
T#178 Eosinophilic body/hyaline droplets 59.7% 41.7%
T#216 Hypertrophy/swelling hepatocyte(centrilobular) 55.1% 33.3%
T#250 Extramedullary hematopoiesis 82.5% 27.8%
T#367 Absolute organ weight 1 70.4% 16.7%
T#369 Relative organ weight 1 55.5% 44.4%
T#371 Absolute organ weight 1 66.6% 16.7%
T#373 Relative organ weight 1 55.0% 63.9%
T#390 Relative organ weight 1 70.4% 355%
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F24 FLRFE v M A BN70.25% o FRER

T#001 T#013 T#O017 T#021 T#033 T#035 T#039 T#043 T#120 T#122 T#131 T#132 THLT72 T#178 T#216 T#250 TH#367 TH#369 T#371 T#373 T#390

#220 0.73 -0.26 046 -020 100 0.17 018 -033 062 090 081 0.78 -0.09 0.38 0.01 -0.83 057 016 045 037 -081
#398 0.73 0.07 -001 0.02 100 0.17 018 -013 -0.72 090 081 0.78 -0.18 -049 -0.12 0.74 0.14 -028 0.17 -053 0.79
#424 1.00 019 0.02 037 100 017 -0.19 026 0.10 020 055 -043 100 0.00 -045 1.00 -1.00 -0.08 -1.00 032 -0.20
#093 NT 012 -0.15 032 100 009 011 100 002 013 051 -0.05 1.00 -0.03 -040 1.00 049 -0.15 0.67 -045 -0.10
#218 -0.79 -0.33 037 -027 100 000 -0.51 -0.08 055 088 0.78 0.74 -0.14 039 -022 0.69 049 -043 -068 0.63 0.66
#219 0.68 -0.33 037 -027 100 000 -0.51 -0.08 -0.66 088 -0.89 -0.87 -0.14 0.39 0.09 -0.80 049 -043 -068 0.63 -0.78
#286 0.47 -0.09 037 -006 1.00 NT 011 -018 033 065 055 NT -0.14 -064 -009 049 0.00 014 002 026 055
#156 1.00 0.03 0.8 0.25 100 000 002 -0.10 100 100 1.00 030 035 -020 033 1.00 -0.03 0.06 0.28 -0.02 0.00
#200 1.00 1.00 -0.07 025 0.19 -0.11 -0.12 100 -0.02 004 046 -032 1.00 060 -0.29 0.09 -0.15 044 0.28 -0.02 -0.13
#474 014 0.03 -0.18 1.00 100 -0.11 -0.12 0.11 -0.02 004 046 -032 100 1.00 -029 0.09 -003 0.72 -0.03 -0.19 NT
#197 0.61 -0.13 0.22 -0.10 1.00 -1.00 -0.16 -0.03 045 086 0.73 066 -0.29 056 0.20 0.62 -0.39 048 -0.07 055 058
#253 0.74 0.01 -0.09 -0.18 1.00 -0.01 -0.16 -0.12 045 086 073 NT -0.08 -085 -0.37 062 038 030 0.21 -055 NT
#459 -0.74 -0.13 0.22 -0.10 1.00 -0.03 -0.16 -0.12 -059 086 0.73 0.66 -0.29 056 0.20 0.62 -0.05 048 -0.07 055 058
#005 0.56 -0.16 0.13 -0.13 1.00 100 100 -0.16 038 052 054 040 019 0.00 058 044 030 -022 055 026 044
#217 -0.33 -1.00 -0.12 -1.00 100 100 -0.37 -0.16 -0.23 -0.37 -0.23 -0.32 0.19 050 -0.29 -0.16 -024 041 -048 0.75 -0.36
#279 014 1.00 -0.12 1.00 1.00 100 -0.06 -0.16 100 100 100 NT -041 033 0.28 1.00 -024 0.22 -0.13 024 NT
# #362 014 100 -0.12 100 100 1.00 -039 -0.16 100 100 100 1.00 026 033 028 100 0.08 022 -0.11 024 1.00
E% #473 1.00 1.00 -0.12 0.06 000 -0.17 -0.39 100 -0.34 -041 033 NT 100 050 -0.17 1.00 -0.09 031 055 -0.02 -0.25
#) #026 0.67 -0.20 -1.00 -0.18 1.00 -0.05 -0.10 -020 047 100 082 080 -0.16 0.62 039 068 020 033 -001 042 0.62
% #080 -1.00 1.00 -1.00 1.00 100 1.00 -0.10 -003 1.00 100 1.00 1.00 007 -0.05 039 100 -0.13 -0.11 049 -0.13 1.00
#149 0.01 1.00 0.00 1.00 1.00 100 -0.10 -0.03 100 100 1.00 1.00 0.07 -005 018 1.00 -0.13 -0.11 049 -0.16 1.00
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Abstract/Summary

It is desired to establish the in silico prediction methods that predict the toxicity of chem-
ical substances using open database of the toxicity test information. However, the predic-
tion of the repeated-dose toxicity (RDT) has difficulties because of the complexity of mech-
anism, the diversity of chemical structure, and the lack of information on toxicity test.
Therefore, the practical application of in silico prediction has not been achieved. The aims
of this study were to examine the optimal toxicity findings and necessary data for in silico
prediction in the RDT studies, and to clarify the necessary information to be added to the
toxicity database and the characteristics of the prediction tools. First, we extracted toxico-
logical findings from the toxicity database for the in silico prediction model construction.
Next, we conducted a case study of the (Q) SAR prediction model and the category ap-
proach prediction model using the extracted toxicological findings from the toxicity data-
base. Finally, we verified the toxicity database and evaluation support tools suitable for in
silico evaluation.

We extracted toxicological findings from rat hepatotoxicity, nephrotoxicity, and hemato-
logic toxicity using the RDT study database of HESS. For each toxicological finding, we
created a data set for in silico evaluation, which included the presence or absence of
toxicity and the structural information of chemical substances. This dataset has been or-
ganized using FileMaker and will be useful as a database basis for in silico evaluation.

Next, we conducted a case study of the prediction of hepatotoxicity, nephrotoxicity, and
hematologic toxicity from molecular descriptors using (Q) SAR model based on machine
learning. For the hepatotoxicity, we constructed the prediction model by random forest
(RF) for "increased liver weight and histopathological findings", and obtained the high pre-
diction performance with MCC 0.56 and AUC 0.84. In the case of nephrotoxicity, the model
of "increased kidney weight and histopathological findings" showed high predictive perfor-
mance of MCC 0.63 and AUC 0.89. It was suggested that a high-performance model could
be constructed by properly combining toxicological findings. In addition, the prediction
performance was significantly improved in the models of "ALT rise or AST rise" and "Cre
rise or BUN rise" due to the elimination of data imbalance by SMOTE. Furthermore, by



setting the applicability domain, we have constructed a model with high generalization
ability that can maintain prediction performance even with external data.

Using the HESS RDT study database, we evaluated a novel statistical read-across
method, in which the similarity among chemicals were calculated using various sets of
molecular descriptors. In this evaluation, we selected major RDT endpoints related to liver
and kidney toxicity and anemia. The number of the compounds evaluated were limited
because of the introduction of thresholds for the similarity judgement. The results indicate
that the dataset and descriptors used might be applicable to the evaluation of anemia-
related endpoints. This is partly because the dataset contains a number of compounds
related to known anemia-inducing anilines and phenols. The results also indicate that even
for a given endpoint the accuracy of toxicity evaluation depended on the set of molecular
descriptors and that even when the same descriptor set was used, the evaluation accuracy
varied depending on the target endpoint. Taken together, we have demonstrated that it is
important to select appropriate descriptors and to set an appropriate threshold for similar-
ity judgement depending on datasets and target endpoints in our statistical read-across
approaches.

Finally, we verified the toxicity database and evaluation support tools suitable for in silico
evaluation from the results of the case study. Regarding the toxicity database for in silico
evaluation, it is important to obtain the data on substances that have toxic effects (positive
substances). In addition, it is necessary to prepare a database that contains as many
substances as possible, and structure-limited database that contains many substance
groups with specific partial structures in order to carry out highly objective read-across.
With regard to the evaluation support tools, the prediction model by (Q) SAR using RF as
machine learning enabled high-performance prediction by devising to properly process
the data. In addition, it was shown that the HESS database and specific molecular de-
scriptors may be useful for the read-across of hematologic toxicity associated with anemia
in the novel in silico read-across method using statistical methods.

The results of this research provides the criteria for the indispensable toxicity dataset
and the evaluation support tools in the food safety risk assessment, and these information
are very important information for in silico evaluation method.

This report provides outcome of the captioned research programme funded by Food Safety Commis-
sion Japan (FSCJ). This is not a formal publication of FSCJ and is neither for sale nor for use in con-
junction with commercial purpose. All rights are reserved by FSCJ. The view expressed in this report

does not imply any opinion on the part of FSCJ.
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