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AOP

Problem formulation

+ regulatory need, endpoint, constraints,
acceptable uncertainty

Gather existing information

« organise and structure information
using an AOP as a frame

|

Weight of Evidence Assessment:

]

Adequate information for decision-making?

NO

Regulatory
conclusion

Generate additional information

.

use an AOP to help identify and/or develop
targeted testing, testing strategy or assay
development and apply

NO

Weight of Evidence assessment:

Adequate information for decision-making?

X1
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(A) MRS « PRk 27~29 4R S Rl aER YA Multi-Immuno Tox assay @
[E B validation ~[A]1F T OGS

No ! WES No | WES
1 12,4-Diaminotoluene 31 :Mercuric chloride

2 !Z—Aminoanthracene 32 !l\/lethanol

3 12-Mercaptobenzothiazole 33 IMitomycin C

4 |Acetaminophen 34 INickel sulfate

5 iActinomycinD 35 iNitrofurazone

6 (Aluminum chloride 36 |Pentamidine isethionate
7 |Amphotericin B 37 jp-Nitroaniline

8 iBenzethonium chloride 38 iPyrimethamine

9 iChIorpromazine 39 iRibavirin

10 :Cisplatin 40 :Sodium bromate

11 iCobaItchIoride 41 iSodium dodecyl sulfate
12 iCyclophosphamide 42 Triethanolamine

13 Cyclosporine A 43 Hexachlorobenzene
14 !Dapsone 44 !Citral

15 !Dexamethasone 45 ITrichloroethylene

16 IDibenzopyrene 46 IChloroplatinic acid

17 iDibutyIphthalate 47 iFormaIdehyde

18 |Diethanolamin 48 |Diesel exhaust particles
19 Dimethyl sulfoxide 49 |Azathioprine

20 iEthanoI 50 iChIoroquine

21 iFK 506 51 :Colchicine

22 1FR167653 52 :Digoxin

23 iHistamine 53 il\/lethotrexate

24 !Hydrocortisone 54 !l\/linocycline

25 !Hydrogen peroxide 55 !l\/lizoribine

26 !Isoniazid 56 !I\/chophenolic acid

27 llsophorone diisocyanate 57 INicotinamide

28 ILead(ll) acetate 58 IRapamycin

29 iLithium carbonate 59 iSquasaIazine

30 |Magnesium sulfate 60 (Warfarin
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4 |F—EAF ZOTBHEF., BLUOIR OV 2 VRREEBETFHRET 7 A EHAN
TATERBBERE DHA
BAEBICEII2ERERAZ2F /A FREERRTFICLIHIEY Y
5 (48T Vg ZDTEEE. BLUOIXR APz v RREETTFREY T A &AW
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AEBICHI2ERAERA =T /A FREERBICLDHETY
6 |77 z—+h ZDTHEE., PLOITR AV 1 v ERERBETFRETTIEHN
TATENRBIEERE DA
RSB BRI S L VO KINBE ISR ¢ REEEBORE.
YA =] HRBEY—N -8R
FEPANC & 2 18R O B AR AT O iR B S A~ 0 5
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(C) #RFERREEA « Rk 27~29 4 Bi#l in vitro 7TfiR & ~— 1 —DEAFI

kB S

<7 U T NDY A7 MR LY 27 KR ICEE T RS

NO #@T@T% /\;J;EEﬁvj‘ug EI %
PEBREER ARV /T U T7ILOY X7 IR DR
IEASEmREIER S / BT S ATFA IR —H—DOREF S TFYT w®%%W§%®ﬁﬁ

(Fe304 NPs)

3D&F%7»%%mtf/77U I DR 25 1 ST R B

F /=TT INBRRBRICH T 2 RENETTRIBEN

W%ﬁ%ﬁﬁ$%%mtf/77U DY) 27 THERDOEE - TE

) Witk s+ / KT CIRTA VAR —H—0O8RE - F /7T U T ILOHEIANENEE DT
(Fe304 NPs-COOH) 3DERBETLERAWEF /2T U T ILORESETEREER
F/TUTNREICE T EENET T RIZEN
J ! LD B * )+ —
3 |leg 1z F/RTUTILOERBLUOF v Z 7K%Y 3 _
3DEEETLERWEF /2T YU T IILORE S TIREE
J ' LD ¥ Y —
R P F/RTUTILODERBLUOF v Z 7K%Y v
3DEEET L ERWEF /2T YU T IILORE S TMIREE
BALTF R F /L
5 &ﬁT - ey F/RTUTILOERBLSF YT 72 )4 —-> 3>
(TiO2 NPs)
HIEEIZRNID FEETILEAW-F /T PILOBECEETE
6 |MWCNT-S FROME
F /T UTIEBEICE T3 WBNEGFRIBENT
HIFEEZRNID FEETLEAVEF /T Y 7ILOBELGE T
7 IMWCNT-L ENGY £
F/ =T UTNEBRICE T REENETTRIBET
g EFIL \ ! LD z
g |MGT(BMS-10) BRZEOIDEEBETILEBWEF/ <7 U 7ILOETCEETM
ENOY -+
5z 3D T Wi+ / ! LD :
9 |MaT(BMSC-5) BRERV3IDREETIER F /< T Y T ILOBEEE MM
ENY
ALy b (N- (FY |3DEEETILERAWLS /T 7ILORESMETIMERESR
107 XFILFF) 77X

LA IFR)

1 &mﬁm(ho)f/v F/RTUTLOMBENER CBEEERIB A H = X L ORI
TY7)

1 @m:wvw(mmf/ F/RTUTLOMPBENER CBEESHRIB A H = X LO@ET
<~TUTIL MRSEICRIETF /< T ) TILOYHEEEN

13 |Ni+/~FU 7L HREEICRIFTF/ T U T ILOYHERT

14 [NiA # > HPAISEICRIFT +/ 7T U T IL ORI
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#£2 T—ER—ZAOT—FERLT—Z ASHH

hFrITU— F—2IaH T—RY—2 HHRUE
CAS ChemSpider 95-80-7
MEE HES 2,4-Diaminotaluene
MB LR (NITE CHRIPE £35 NITE CHRIP Fo—diPglem 1, B =FoZiE 0T ¥
B2 (ACD/IUPAC name) ChemSpider 4-Methyl-1,3-benzenediamine
BEFE SMILES ChemDraw NC1=CC{N}=CC=C1C
SMILES PubChem CCL=C{C=C(C=C1}N)N
InChi ChemSoider InChl=1S/C7TH10N2/c1-5-2-3-6{8)4-7(5)9/h2-4H,8-
9H2,1H3
InChl Key ChemSpider VOZKAILKRIDJLL-UHFFFAQOYSA-N
MW PubChem 122,171 g/mol
PE{EEEER  |XLogP PubChem 0.1
LogP PubChem 0.14, 0.35
Radical|Radical »> Radical mechanism via ROS
formation (indirect)|IRadical >> Radical mechanism
via ROS formation {indirect) >> Single-Ring
DNA binding by OASIS QSAR Toolbox Substituted Primary Aromatic Amines|SN1|SN1 ==
Nucleophilic attack after nitrenium fon
formation|SN1 == Nucleophilic attack after
nitrenium ion formation >> Single-Ring Substituted
Primary Aromatic Amines
(LR S DNA birding by OECD QSAR Toolbox SN1|SN1 >> Nitrenium lon formation|SN1 ==
Nitrenium lon formation == Primary aromatic amine
ANZ|AN2 == Michael-type addition to guinold
Protein hinding by QASIS QSAR Toclbox structures |AN2 == Michael-type addition to quinoid
structures >> Substituted Anilines
Protein binding by OECD QSAR Toolbox No alert found
T —_—— QSAR Toolbox Not possible to classify according to these rules
(GSH)
Protein hinding potency Cys QSAR Toolbox =
Protein hinding potency Lys QSAR Toolbox -
Radical|Radical »> Radical mechanism via ROS
formation (Indirect)|Radical >> Radical mechanism
via ROS formation {indirect} == Single-Ring
DNA alerts for AMES by OASIS OSAR Toolbox Substituted Primary Aromatic Amines|SN1|SN1 ==
Nucleophilic attack after nitrenium ion
formation|SN1 =» Nucleophilic attack after
nitrenium ion formation > Single-Ring Substituted
Primary Aromatic Amines
Radical|Radical >> Radical mechanism via ROS
formation (indirect)|Radical >> Radical mechanism
via ROS formation {indirect) == Single-Ring
DNA alerts for CA and MNT by Substituted Primary Aromatic Amines|SN1ISN1 »>
QSAR Toolbox
QASIS Nucleophilic attack after nitrenium ion
formation|SN1 = Nucleophilic attack after
sHFF—F nitrenium ion formation >> Single-Ring Substituted

Primary Aromatic Amines

Keratinocyte gene expression

QSAR Toolbox

Not possible to classify according to these rules

Protein binding alerts for

Chromosame aberration by OASIS

QSAR Toolbox

ANZ|AN2 == Michae!l addition to the guinoid type
structures|AN2 == Michael addition to the quinold

type structures »> Substituted Anilines

Protein binding alerts for skin

sensitization according to GHS

QSAR Toolbox

Protein binding alerts for skin
sensitization by OASIS

QSAR Toolbox

No alert found

Protein binding patency h-CLAT

QSAR Toolbox

Respiratory sensitization

QSAR Toolbox

No alert found
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AFTY— F—%I15H F—RYy=—2 HHRPE
DEREK ames mutagenicity DEREK Nexus plausible {Aromatic amine or amide)}
DEREK skin sensitization DEREK Nexus plausible {Aromatic primary or secondary amine)
DEREK carcinogenicity DEREK Nexus plausible (Aromatic amine or amide)

B Chemical reactivity COLIPA QSAR Toolbox b
GSH Experimental RCE0 QSAR Toolbox -
MITA IL-2 Judge : No effect LOEL : -
MITA IFN- y Judge : immuncaugmentation LOEL : 62.5
MITA IL-13 Judge : No effect LOEL : -
MITA IL-8 Judge : immunosuppression LOEL : 0.98
MITA IL-8 Luc Judge : No effect LOEL : -
The Scripps
Research
PREPL - prolyl endopeptidase like Institute .
2751 Active
(human} Meolecular
Screening
Center
AHR - aryl hydrocarbon receptor .
REGL B51777 |Active
{human}
AHR - aryl hydrocarbon receptor
Tox2l 743085 |Active
{human}
AHR - aryl hydrocarbon receptor .
Tox21 743085 |Active
{human}
AHR - aryl hydrocarbon receptor i
Tox2l 743122  |Active
{human}
AHR - aryl hydrocarbon receptor X
Tox2l 743122 |Active
{human}
RARA - retinoic acid receptor alpha i
h ) Tox2l 1159553 |Active
YRR — _
L NR1I3 - nuclear receptor subfamily .
{in vitro) Tox21 1224839 |Active
1 group | member 3 (human)
NR1I3 - nuclear receptor subfamily .
Tox2l 1224892 |Active
1 group | member 3 (human)
NR1I3 - nuclear receptor subfamily .
Tox2l 1224892 |Active
1 group | member 3 (human)
ESRRA - estrogen related receptor
Tox21 1224849 |Active
alpha {human}
ESRRA - estrogen related receptor
Tox2l 1259402 |Active
alpha {human}
ESRRA - estrogen related receptor
Tox21 1259404 |Active
alpha {human}
ESRRA - estrogen related receptor
Tox2l 1224849 |Active
alpha {human}
ESRRA - estrogen related receptor
Tox21 1259402 |Active
alpha {human}
ESRRA - estrogen related receptor .
Tox2l 1259404  |Active
alpha {human)
ESRRA - estrogen related receptor .
Tox2l 1224849 |Active
alpha {human)
ESRRA - estrogen related receptor .
Tox2l 1259402 |Active
alpha {human}
ESRRA - estrogen related receptor
Tox21 1259404 |Active
alpha {human}
Ames JECDB -
CA JECDB .
MN JECDB v
E e L RDT HESS k
DART NIHS B
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hFIU— F—#I1gH F—RY—=2 HRUE
carcinogeincity QSAR Toolbox positive
Bacterial mutagenicity QSAR Toolbox positive
chromosome aberration QSAR Toolbox positive
skin sensitization QSAR Toolbox weak
Immunotoxicity HSDB suppression
L8 0B &R U 8LEE R IZ i ‘
B350 (LB e
1E$%§®$ﬁ&?§%ﬁ£ DIRFIZ pr—
Bt 252 (LEH)
BELFHEORE~DH HEDE
BERUVEEOHEDREICRT 2 1
=2 (LEH)
ST eEtE (EEE) Tk MU EBEEARS b FNE
=W E OB S B - gl
AEERMLEE AEARERNE
EEES (UN Number) /ELEfEMRE 6 i
Y5348 (UN Hazard Class) '
REACH : mBEmE (SVHO) Candidate List
HE  HEEMERGE (TSCA) ACTIVE
RE: sREEGEE (2015 e
Pl = e

i)
8E : LFFH( K-REACH) /L& ¢

o aBEhE
HELFHE, E0EEhE
BRFIC £ AGHSH3ERE R 24-bIT T I B 24 VT R )
M BEEEMTMEE ) A7 hitps://www.nite.go.jp/chem/chrip/dt/pdf/CI_02_00
S 1/risk/pdf_gaivou/228gaiyou.pdf
REESCEMEORED X 7 iR hitp:/ www.env.go.jp/chemi/report/h16-
2 01/pdf/chap02/02_2_29.pdf

T T [ ——— NITE CHRIP https:/fwww.mhlw.go.Jp/shingl /2009/06/dl/s0630-

OECD : BEESLFME (HPY

Chemicals)

Bk mE et A — K (1CSC)

BIGRES T 1707 (EHC)

KREREFRET (EPAY (HEU X
71EH A7 L (RIS

EU: U R 7FHEE (RAR)

FA v F2BOZa2 (BUA)
) R SHEE

BAEEEGEFS | EHASE

EESA ARZRIEE (IARC) @ HEbh'A
HERTHE

AEEREEHE (NTP) : BHA
HERTHE

EU ¢ 37 AEET

wEMEROAERERAR (T—
LZHE) R

CHL/IURfR & AL 7o et R B aths
fiE R

Tat.pdf

https://hovchemicals.oecd.org/vi/search.aspx

hitp:/ fwwwedlo.org/dyn/icsc/showcard.display?p_lan
g=en&p_card_id=05828&p_version=2

hitp:/ fwwwr.inchem.org/documents/ehc/ehc/ehc74.
htm

hitps://cfpub.epa.gov/ncea/iris2/chemicalLanding.c
fm?&substance_nmhr=536

https://echa.europa.eu/web/guest/information-on-
chemicals/information-from-existing-substances-

regulation

https:/ fwww.gdchde/publikationen/weitere-

publikationen.htm!
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i
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[ Sp—— - =i . Assessment Forward Evolution
E}’bﬁ%ﬁﬁrﬁ *OECD AOP wiki platform: E#HF A'BAFE D
XB/T—4 -HSDB AEFRALIAESMER ST A
(&5%DB) (2HIDB) TS5urTA— L
e v
DELHABT—4% -
SRS T FHEXRYE . BRENED
e -EMEHTOI7 )T
»EEER
v
»aTfill - a7 IR

» T il - RERERBR D 3K 5E
»AOP-%ﬁKﬁEEﬁIE

2 BTF—HN—RAOBESNDFIATTY F0H

234



	厚生労働行政推進調査事業費補助金 OECDプログラムにおいてTGとDAを

開発するためのAOPに関する研究(H30-化学-指定-003)平成30年度 総括・分担研究報告書
	目 次
	総括研究報告書 
研究代表者 小島 肇究
	分担研究報告書 
AOP、TG、DAの開発、AOP国内マニュアルの作成  小島 肇
	別紙１
	添付資料1
	添付資料2
	添付資料3

	分担研究報告書

発がん性試験のTGおよび発がん性AOP開発　小川 久美子・西川秋佳
	分担研究報告書　
非遺伝毒性発がんの免疫組織化学染色による評価法確立　チョウ ヨンマン
	分担研究報告書　
免疫毒性試験の TG および免疫毒性AOP 開発　相場節也
	添付資料

	分担研究報告書　Bhas42細胞形質転換試験法のTG開発　大森 清美
	添付資料

	分担研究報告書 　光安全性試験の TG および光毒性 AOP の開発 　尾上誠良
	添付資料

	分担研究報告書　免疫毒性のAOP開発 　足利太可雄
	分担研究報告書　遺伝毒性の AOP 開発　杉山圭一
	分担研究報告書

腎障害の分子メカニズムに関する研究

　松下 幸平
	分担研究報告書　毒性等情報収集　山田隆志
	研究成果の刊行に関する一覧表





