Bt LR EROHNDASAREIF—

SR AT LIRS

oA —L(HESS)IZ& D
RiEXRSEEOF

20129 A 148 (%)
(3R ) S i STl 352 oy B AR AR
LFMEEEE5—
2y i




"
NITE (Q)SARF—LD;ES
EBIE 80: {LBEITH Bin silicobFlT 5 DFI FBASE

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
NEDOIEXFItEMERZ LM RIREEDMERIL 1] NEDO/METI # &/ EHMEEFEIZKD
Ak (FERPL) AEMHEHEF AR F I (FPL)
Jasok CERIZ &1 - BZBFEMQSARETILD RiERSEEENRELI-ATI—TT
%J?imlﬁ%'%f%it%ﬁl-‘r“—a(:;é#ﬁért A—FDHE B R T L DBHF
NITE QSAR v R - BIEMEQSAR EREHTI—T7I0—F
NITE ZB=R I??E&*”Fﬁ’rﬁﬁ %5%55?
ﬁj’f v EELEESEEHOER
(R ME-BFEMN)
P Yok MREEF L Y E O R ER E I B S E R 1T
e (SR - B
XEX v
B S SR 1E 24
BHT—5%vyJ
5 (BHEMN)
v \ 2 v
OECD QSAR/\1)F— |QSAR% (Q)SAR Toolbox? Bt &8
(Q)SAR vavgal |1
JO53L D EAF Eﬁ; —AOPatTF

A )
OECD QSAREFIR S IL—T /3T REACH#HE4T WELFERT 2



*
ERAE

1. 700V FOBE

2. HESSO#I &

3. HESSIZ & & R{Ex 5 E DO il
4. HESSDOSEDERIZDLT



1. 7O/ OBE



ATI)—=FTA—F"

tEYEERSFHICELWTEREROILEMEDEEHEZHETIFERELT
ERBICHBEINTWEFiE, h7aU—LE. EEEENELIL. LB E L
DI LEENRANGE/NI—2F R RXITIELTIMEDI IV —F, 18
A5 #H7(Trend analysis) %5 #(Read-across)I2&k AT — 2 X vy I HTZ T,

2
AERF
H#

EHEEOHSIHTI)—THSI L%
RY =12, EORFIRMNER

'3': tb‘saz\;o

Trend analysis

({&m 53 4T)

O
O
Read-
Og() across
O (Fa4E)
L2188 & E DY

*OECD. 2007. OECD Environment, Health and Safety Publications Series on Testing and Assessment No. 80, Guidance

on grouping of chemicals.

5



" S
EEZRICH T HEEEEHBEOR AR

o iR B S B BT R S resEHER
8 L4484 R5 NITE NITE EIRF
tEEZVERERT—2#
(2011456 H B /A 5) 1487 E 833 HE 644 E
— BIOWIN, CERIEFIL,
F73in silico®TIL BIOWENA%EEIO:ET}L' Baseline Model ECOSﬁﬁtgATE,
h7d)—-778—F
s ; e RERESEHER
AmeSuﬁEﬁ %EW&%:&E& /ﬂi'ﬁﬁﬁ'ﬁﬁﬁﬁ
8 L5 H4R8 E3fyREigs =] 3T Tt E3pvREL
tEEZVERERT—2%
(2011456 H B A 5) 25TYE 26698 256 E
T I DERECK, MultiCase DERECK , MultiCase, HESS
E7in silicoEFIL AdmeWorks, TIMES AdmeWorks, TIMES | (470vz4hchi%)




" S
28 A R Ex 5 SR
BH0: B AR E S —E S E RERE UL EISRNS

EFEOBERUVEEBOEILZHREI S LICEY., HBIEEY
BEOFHZRASMNTHIELZHMET S,

=HBE(RASVE)
B 2spmis O 1sgmEE )
KRE-EHE - HKE - — KR T T
T
BREIER MR EFNRE " ®
mEEEFHNRE
S &8 8 (NOEL)
e, = No Observable Effect Level
REZHNEAE BREE
R R

PR E



"
AT =7 7O—FORE
chETHEETEMERE(Q)SAR)Z G ELT=in silicosE il
EDEILIINTWLWADIE. AFHRESECERFEMHHAERLGE

BELSEORREZEELZV OV RIUMNIBLONT
LD,

EEOOECDDRSEEENITIE. REVESHLGESEAN=X
LNEHCEELEHOBEREZIBELE VT FRSA MM
TAHAERERAMNGHATIV—770—FFEZ DB FH (Adverse
Outcome Pathway (AOP)a M) ZREERELEL TS,

BIC. RERSFEARE. BEHNEOLFMREEERGIELE
ZR) CERMDREACHEFICEWTRLEELGFMBRE D —2
THY. BRGFERENEFN TS,




NEDO/REEXRERAFE
S E R IEHEFERICK ST FRRFRE]

e HAR - FRE19£
EAXFTE{EEZMEDIVRIE

i ~ PR 234 B

il ([=& 1+ HEMEREZEOFMIC

fRL. TR EBRT—20 7 LMEEMEITHL. "‘EﬂMI:.—F%E(D
REHEEHHABRT—20TOMOBRMRZHANT, A7a)—
F77O—FEDFEHEICIYRERSEEHZHETESILOBLEL

15D FIER A 2 5

l

1ﬂﬁ§?§y7\7A§Fﬂﬁ'§'éo

BASE /7 &t

- EFROHEZE Y 7R—

B (EMARICRERE

1_67_9/\_}&‘0&

FBA=ODIRTLERET S,

- B REOFEMROEEICLIYS AT LERFET D,
- BFRMICFIAch S AT LDRFEZ B89 (OECDEERE),




" I
AR AT LDIER

@ AEMEFHISIES AT L 1—H—
OS5\ —
a7 7y I4—L(HESS) zamsses
g i @=L Ve
D BIEABEHD > [ OLEAE wRs
= | N~ =id
SR # % EDB s (g :
H = e e - R P E A0
E RIAFRREO0 MRNNIEEY ZOERNED | 4
: BES RN BT
— - - ~L FTE¥R. K¢
D @ RISMIEDE | | | F2 3] A7 | %
> N - 2=
. _IyHRTvTDB i g g T‘ % - ﬂl 4
(SyrREH ZalL—3) : o @ e Ii;(/{“‘_l‘
ADME DB : ¥ XUy
(ERPASOR T 3I) v
S EE——

! FAEBRYED
OECD QSAR Toolbox ) B magbEt

Hayashi, M. and Sakuratani, Y. 2011. Development of an Evaluation Support System for Estimating Repeated Dose Toxicity of Chemicals Based
on Chemical Structure. In: New Horizons in toxicity Prediction. Wilson, A. G. E. ed., Royal Society of Chemistry: Chap. 3. 1 O




NEDO
/METI FaS oM —5—
(MHERBREELTEETHEE 2—
toa—8 ME
&
. HE o
=1 E%AE NITE W% [E] 31 Fhf
BIREVATLIRSM tE=PEEBRE 21— ZEHEYHBHE L 57—
BEH BEH BEH
BiX REFERE R TILHAARAK

EPRE WWFER

BTPR BEHER

LMC MekenyanZ#z

11



2. HESSO#IE

12



" A
BT —EIR—ANDERE

AR E=DB (500M8)
T3 vy TS ORRIZAVLS B LY E O \

T—3=NE

=HE/ERA#FDB (A4YE)
AT A N—DEENRCAD=X LICKYFH

Syt~ y DB (800 H)

R#FYIcL 5B RzERBLI-DTIV—ERZE
121 DIFHZEMT

ADME DB (61%1E)
ATI)—HHRETHFHOEI DIHERZRE
9 ARICAVLSIFHRZEG

BRI A LETRI-HDRMLLZDHIFHMZTIGE /

ST RERIHACTI MBS E RO Aer
MRS N St ;N — 1558 L FF I 55 ok 11

13



AERIREZEDB (NS A ERIREE)
—RAEEME GOOMB) I 57 v O REZOR ESHEHAER
HEE, (GLPEMDFELL-EEEEHT TiThoh. T T—4
NARENTWNDELEDEETE),

(BLE&ED
SRR 2 5 RAR
REEH | 28- 942 | 12-17 | BE
an | mm | w2590 B2 T

BExd / EEH b EESER 268 0 0 144 122 2 268
{ZEEH / NITE HEX 50 0 0 27 23 0 50
K ENTPsZ A B 20 22 15 4 0 53 57
KENTPERRAAER (FiFEIER) 66 49 9 2 0 122 124
Journal Paper 19 12 0 18 3 10 31
&5t 423 83 24 195 148 187 530

X A EER. oV MO RERESHSBRT —SDAER,




"
AR EDB (F—4EAB)

IR R D 55

T—5RH

A DEFH

— %15 (CASES, MER, #EX, EINECSEFS, TSCA%#5, OECD
HPVR TR, ZDMmaFs, AR, EFERHXS)
PEEFEINER (FE 2FX, BR, BR, XKEHRE &
R[E, LLE/EE, logP GIEES L UEANE)

B : BAERTT IR IEER

AEREANIFHR GBRGLP, BRAA F54 2, HERER, R5HIME,
EEHRE, K5MRE, RERTE, HEF, SHEBREHHKE)
WERMERR (WERMERWN, BEFE, Ov &S, ME Ty,
&R, S, KREM)
HEZMIER (B, R, £EE, RE5HKFEE)

mEER (RE5FE BK5HEE K58 B5KRE A% BE5R
DREN - REH—% HFEXRTEEH FHilR)

fERHE (AERE EE, EE #xE#% W, S#FKE,
g A, SRHERUEK, #EKE)

TDMDIFEHR (REHETEZE)

C . BABRKERIFH

AERAIEE (MERFREE MABRELEFHREE BRESESIE,
fgzstExt EE1E)

RIEFTRE (BI#R - PR, B8, JL—F

EMERRDE (—RKRE, REBRZE, KE, B8, H/KE, F0B)
E#=%{E (NOEL, NOAEL, LOEL, LOAEL)

15



AERFREEDB (ELHHEHD)

MEEMTD
MEFHRE, MRKE

TIXENFTEZT —FIRN—R 1L,
BEBREEIZTOVTH N EMEDMICEMAROHIEE R,
(F1: 7Rz HME5E. F3: (EBEEEHBSHIFE),

BRI ZBHICT B8,
LR E. BREE. RE

~5E77J'—'~?“J I\E Faﬁ%o
B FREICDOL

FAE (mg/ke/day) 0 5 25 125
T—5E av. |S|FT1(F3] awv. |[S|F1|F3| av. |[S|F1|F3| a.v. S |F1|F3
HGB (g/dL) 16.9+0.6 16.6+0.6 14505 (| V| [142X£05 |**|V
RBC (10*/mm®) 161117 67054 924136 %% |V | 412154 |¥x |V

16



AERHEEDB (XLHEQ)

HRECOBEBEREDIESOEICHGT - FEREEPY
%I_J:Zaa"‘ i“v‘/—77\*§Faa'?J%L BREVATLIZRME,

Liver FZEEOREDIT [RX THRE
___ hypertrophy ~ [hypertrophy of centrilobular hepatocyte ]

centrilobular < [hypertrophy, hepatocyte, centrilobular |

perilobular "hypertrophy of hepatocyte, ground grass
_ appearance in the central zone

—

HEDREMETAEENROONT-MEZRFET DL HE.

*Nishikawa, S. Yamashita, T. Imai, T. Yoshida, M. Sakuratani, Y. Yamada, J. Maekawa, A and Hayashi, M. 2010.
Thesaurus for histopathological findings in publically available reports of repeated-dose oral toxicity studies in rats
for 156 chemicals. J. Toxicol. Sci. 35: 295-298. 17
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*Yamada, T. Tanaka, Y. Zhang, HQ. Hasegawa, R. Sakuratani, Y. Yamada, J.and Hayashi, M. 2012 A category
approach to predicting the hemolytic effects of ethylene glycol alkyl ethers in repeated-dose toxicity. J. Toxicol. Sci.
37:503-515.
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CH
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I e St .

0
CH 0

f‘;ﬁf&b{l‘: . SRaL—5% ALt JORES T

~ :1 —

~ Rat In Vitro Sub-Cellular 164 85 39
(Microsomal) Simulator
Rat In Vitro Cellular Simulator 101 90 52
Rat /n Vivo Simulator 608 79 43

*Mekenyan, 0.G. Dimitrov, S. Dimitrova, N. Dimitrova, G. Pavlov, T. Chankov, G, Kotov, S. Vasilev, K. and Vasilev,

R. 2006. Metabolic activation of chemicals: in-silico simulation, SAR QSAR Environ. Res. 17:107-120.
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Yamazoe, Y. Ito, K. Yoshinari. K. 2011. Construction of a CYP2E1-template system for prediction of the metabolism
on both site and preference order. Drug Metabol. Rev. 43: 409-439. 24
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*Hayashi, M. and Sakuratani, Y. 2011. Hemolytic anemia induced by anilines and nephrotoxicity induced by 4-
aminophenols. In: OECD Environment, Health and Safety Publications Series on Testing and Assessment No. 138,
Report of the Workshop on Using Mechanistic Information in Forming Chemical Categories: Annex 8. 26




ATIV—254T5")— (1)

hy— B mES Lot (EHESY Y
Azobenzenes (GAIMT4E M) 2 06=+57 B
Imidazole—2—-thione derivatives (FRIKIRE=T4) 2 55+58 B
Dipheny! disulfides (% I {4 & M) 1 30 B
Hydrazines GAIN 4 & M) 2 20+127 B
Acrylamides (##f2&1%) 2 21111 B
Oximes (&I 14E M) 3 23+7 B
Aliphatic nitriles (FF&1%) 4 3346 B
Nitrobenzenes (A M4 & M) *1 12 54+82 A
Hydroquinones (FF&1%) 2 55+ 64 B
p—Aminophenols (B &%) 2 63+476 B
Phenyl Phosphates (BI&E&E X HIES) 4 70+34 C
Anilines GRIMTE& M) *2 18 72440 A
4 4'-Methylenedianilines/Benzidines (BB E&=14) 5 75+156 B
Aliphatic/Alicyclic hydrocarbons (@ 2u-4'07") BYE) 6 76100 C
Aromatic Hydrocarbons (FF&=14%) 9 83+51 C
N-Alkyl-N'-phenyl-p—phenylenediamine (& 014 & 1) 2 100 B

*1 Sakuratani, Y. Zhang, H. Q. Nishikawa, S. Yamazaki, K. Yamada, T. Yamada, J. and Hayashi, M. 2012. Categorization of nitrobenzenes for
repeated dose toxicity based on adverse outcome pathways. SAR QSAR Environ. Res. (in press).

*2 Sakuratani, Y. Sato, S. Nishikawa, S. Yamada, J. Maekawa, A. and Hayashi, M. 2008. Category analysis of the substituted anilines studied in a 28-
day repeat-dose toxicity test conducted on rats: Correlation between toxicity and chemical structure. SAR QSAR Environ. Res. 19:681-696. 27



ATIV—24T5")— (2)

Y~ B masy OO s
Halobenzenes (B &%) 9 10179 A
Nitrobenzenes (FF&1%) *1 12 10896 C
Ethyleneglycol Alkylethers (& M4 £ Ifl) 5 110192 A
Organophosphates (f8#E &%) 7 11698 A
Anilines (RF&1%) 18 14670 C
Aliphatic amines (F&iR#FI#) 6 148+202 C
Halobenzenes (FF&1%) *3 9 1514129 A
Benzene or Naphthalene sulfonic acid (Less susceptible) 13 2231355 C
Ethyleneglycol Alkylethers (F5 B3 14) 2 2312077 B
Nitrobenzenes (58 &= 14) 4 237278 C
p—Alkylphenols (FF&1%) 7 250381 A
o—/p—Aminophenols (i& M 14 & M) 3 254+606 B
Benzain sulfonamide (FRI&[EE 2 3102414 B
Nitrophenols/Halophenols (Sha R 7 EEESE) 13 314218 C
Phenols (REFERIZE) 25 405+ 231 C
Halogenated Aliphatic Compounds (FF&=14) 17 533+756 C
Phthalate esters ({52 &%) 3 886+ 1466 C

*3 Sakuratani, Y. Zhang, H. Q. Nishikawa, S. Yamazaki, K. Yamada, T. Yamada, J. Gerova, K. Chankov, G, Mekenyan, O. and Hayashi, M. 2012.
Hazard Evaluation Support System (HESS) for Predicting Repeated Dose Toxicity Using Toxicological Categories. SAR QSAR Environ. Res.

(in press).
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1) Okada, T. 2007. Mining from chemical graphs. In: Mining Graph Data, Cook, D.J. and Holder, L.B. eds., Wiley-
Interscience, Chap.14, pp.347-379.
2) http://www.dm-lab.ws/BASiC/index.php
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