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Phase |

(1)4,018 Chemicals

Class Mutagenicity No. of chemicals
A Strongly Positive (>1,000 rev/mg) 186
B Positive (< 1,000 rev/mg} 389
C Negative 3,442

total 4,018

(2) 3,950 Chemicals

Class Mutagenicity No. of chemicals
A Strongly Positive (>1,000 rev/mg) 183
B Positive (< 1,000 rev/mg} 387
C Negative 3380

total 3,950
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Builders

QSAR models

1. Lhasa Limited (UK)

2. MultiCASE Inc (USA)

3. Leadscope Inc (USA)

4. Prous Institute {Spain)

5. Bourgus University {Bulgaria)

6. Istituto Superiore di Sanita (ltaly)

7. Istituto di Ricerche Farmacologiche Mario Negir {Italy)
8. Swedish Toxicology Science Research Center {(Sweden)
9. FUINITSUKYUSHU SYSTEMS (Japan)

10. IdeaConsult Ltd. {Bulgaria)

11. Molecular Networks GmbH and Altamira LLC {USA)

DEREK Nexus ver. 4.0.5, SARAH ver. 1.1.2

CASE Ultra ver.1.5.2.0 rule-based, statistical-based
Leadscope rule-based, statistical-based

Symmetry ver.19

OASIS TIMES

Toxtree 2.6.6

SARpy, VEGA, CAESER

SwetoxAZAMES

ADMEWORKS

AMBIT

ChemTunes Studio
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4 Phase |

o comectpereen e _

VEGA;
Consensus (CASAR, 78.0 66.0 70.3 69.7 99.6
Toxtree, SARpY)

Istituto di Ricerche

Farmacologiche Emilio Benfenati VEGA +MN 81.3 67.3 64.6 65.0 99.6

9 & in ToxRead
Mario Negiri Italy

CRS4
in ToxRead

68.5 57.1 77.8 74.8 96.8

Swedish Toxicology
Science Research Ulf Norinder Swetox AZAMES 56.2 38.7 91.6 84.1 97.1
Center (Sweden)

Derek_NX ver.4.0.5 721 58.6 86.3 82.3 100.0
Lhasa Limited (UK) Alex Cayley
Sarah ver.1.1.2 64.7 51.3 82.1 7.7 80.0
DRG] Bossa Cecilia ToxTree 2.6.6 74.9 65.2 68.2 67.8 99.9
Sanita Italy
Symmetry
Prous Institute (Spain) | Christine DeMeo S typh|mur|Lfm (.Am.es)- 51.4 439 80.4 75.1 99.9
gene mutation in vitro
microbial
OASIS TIMES
- (In domain) 79.4 495 88.5 82.0 99.9
Bourgas University -
(Bulgaria) Ovanes Mek !l (domain
licability: 14.5
OASIS TIMES (All) 59.3 50.4 77.1 733 ap Y )
Rule-based (Alerts) 74.1 60.1 79.1 76.4 94.3
Leadscope Inc USA Glenn Myatt
Statistical-based (QSAR) 76.2 58.6 83.3 79.9 86.0
BM_PHARMA v1.5.2.0
(Statistical approach;
SALM/ECOLI 655 53.0 84.7 80.1 90.3
MultiCASE Inc  USA Roustem Saiakhov consensus)
GT_EXPERTv1.5.2.0
(Rule based) 813 69.8 75.0 74.2 90.7
e} Nina Jeliazkova | Ambit consensus model 59.1 43.5 86.3 80.2 93.6
(Bulgaria)
ADMEWORKS/Predictor|
Ames.V71 58.5 46.5 80.1 76.0 57.1
ChemTunes 7.7 65.7 76.1 74.6 2.3

v1.0AMES2015-02
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QSAR

2-(10)-175 N- Ethylideneethylenediamine

7783-54-2

8-(4)-1120 3947-65-7 |Neamine

2-(1)-31 3,3-Dimethyl-1-Butyne:
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QSAR

CAS# ANEI_No.
Serid_Id| result Structure ANEI_No. CAS#  [Chemica_Name overlap  [Ames Comment Serial_ld
220 8-(4)-931 5026.74-4 p-(2,3-Epoxypropan-1-yloxy)-N,N-bis(2,3-
epoxypropan-1-yl)aniline
2643 <]©\/A 8-(5)-195 7470-44-2  |Safrole epoxide Hansen 1 CAS#
Q
(1) .1 |5 (4-Aminobenzylidene)-5H-
2914 ] 7-(1)-539 LOBM00-L | L fadieycloheptere CAS#
i
Q0
5-(4-Nitroberzyicene)-5H-
3003 7-(1)-544 27980-45-6 |-
| @ dibenzo[a,d]cycloheptene
d” . 2-[2-Methyl-4-[N-methyl-N-(3-
3202 f%iﬁ 4-(7)-1513 96293-52-6 | phenylpropyl)amino]phenylazo]-5-
[} lv/\/\© nitroisophthalonitrile
U/ 2-[N-(2-Cyanoethy)-4-(2,6-dichioro-4-
3466 ¢ 4-(7)-1532 ET2TOL [ miiletyic o
i
%
2046 i Y©/ 4-(7)-1572 5428-51-3  |N-(2-methoxy-4-nitropheryl)-4-ritroberzamide
Wes
1
I
4381 /©/ 4-(14)-191 13118-94-0  |1,3-bis(4-ritrophenoxy)benzene
gevs
~A
5012 B 4-(14)-209 20638-32-8  |4,4-(1,4-Phenylenedioxy)bis(1-nitrobenzene) CAS#
Il
5275 )E” 51162 84285-00-7 3-Hydroxy-4-(2- hydroxy-3,5- dinitrophenylazo)-N- CAs#

phenyl-2-naphthalenecarboxamide
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long-chain perfluoroalkyl carboxylic acids in
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Cremer

1,2

NOAEL

5 28

(TG407)

NOAEL_28d (mg/kg/day)

Critical endpoint at

NOAEL_14d (mg/kg/day) Critical endpoint at NOAEL ratio

Toxicity class of

(TG422)

CAS RN Chemical Name (dose level of main study) LOAEL of main study (dose Ieve\S:)J:y(;se setting LOAEL osfudjl;?e setting (,:‘\lgﬁgtjzlgg)/ Chemical structure Cramer rules
) Liver:Hypertrophy, ARV
2,6-Bis(1,1- L 125 . . .
4130-42-1  dimethylethyl)- 15 Thyr0|d.F|ypertrop (125, 250, 500, leer,.Kldney 8.3 o 5 Intermediate
4-ethylphenol (15, 60, 250) hy, follicular 1000) weight? (Class II)
cell(60m,f) oy
r OF
4-(1- 30 Forestomach:Hyp 300
4286-23-1 Methylethenyl)p (30, 100, 300, 400) erplasia of (30, 100, 300) - (LD50=600) 10.0 Low (Class I)
henol squamous cells
e Nen,
Cremer 1,2 NOAEL 5
NOAEL _14d (mg/kg/day) Critical endpoint at NOAEL ratio

NOAEL_28d (mg/kg/day)

Critical endpoint at

Toxicity class of

CASRN Chemical Name (dose level of main study) LOAEL of main study (dose Ieve;lcfjfdc;c;se setting LOAEL osfl(:z?e setting (’L\lg::t_zlgg)/ Chemical structure Cramer rules
f o)
iverlioi X
2- 10 L"(’r‘;')"'gpl';cir;‘:ﬁ” 100 death(200(m1/5,2 .
90-02-8 Hyd“:;]yzznza'd (25,10,40,160)  depositi(fjat (50,100, 200,400) 00 m’;g is)) 100 Low (Class
Y 40mg/kg '
CH 3
Cho 1 (62.5m), . .
Methyl 62.5 . R 500 Liver weight,
108-87-2 o ciohexane (2.5, 250, 1000) Liver weight (200,500, 1000)  TP.Chot(1000mf) &0 Low (Class
(1000mf)
Weak suppression of I chy
1.3- body weight increase )
B ' dicarb 625 was seen on female of 1000
_03.. enzene . reproductive test group _
1459-93-4 7 icacid, (625,250, 1000) atmoreten250mgka. (500, 1000) 16.0 Low (Class I)
dimethyl ester But no effect on body e
Y weight of female of
satellite group.
PTt,LDH1t
2-Decyl-1- 62.5 (250m), 1000
58670-89-6 \ iadecanol (625,250, 1000)  UrinClLK,Nai (100,300, 1000) 160 Low (Class 1)
(1000f)
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in vitro MIP-DILI
MIE molecular initiating event
AOP wiki key event
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KNIME
57% 44%
LOAEL 1000 mg/kg 250 m/kg
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et al. Morgan et al.
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2.
key event Hirose A. Japanese Current Chemical
Regulation and Contribution to the OECD

Cooperative Chemicals Assessment
Programme (CoCAP). The 7th

F. International Congress of Asian Society of

1. Toxicology. (2015.7.

Hirata-Koizumi, M., Fujii, S., Kato, H., Hirose A, Hirata-Koizumi M, Kawamura T,
Matsumoto, M., Takahashi, M., Ono, A. Matsumoto M,  Takahashi M,
and Hirose, A., Repeated dose and Nishimaki-Mogami T, Nishimura T, Ema
reproductive/developmental  toxicity — of M, Ono A. Derivation of subacute
long-chain perfluoroalkyl carboxylic acids reference doses for drinking water quality
in rats: perfluorohexadecanoic acid and management. The 51st Congress of the
perfluorotetradecanoic  acid. ~ Fundam. European  Societies  of  Toxicology
Toxicol. Sci., 2, 177-190, 2015. (EUROTOX 2015)  2015.9.

Ono, A., Kobayashi, K., Serizawa, H.,
Kawamura, T., Kato, H., Matsumoto, M., ~ Ono, A., Matsumoto, M., Takahashi, M.,

Takahashi, M., Hirata-Koizumi, M., Kawamura, T., Hirata-Koizumi, M. and
Matsushima, Y. and Hirose, A., A repeated Hirose, A. 2015.Is a 14-day dose setting
dose 28-day oral toxicity study of study able to predict its 28-day repeated
B-bromostyrene in rats Fundam. Toxicol. dose toxicity? The 51st Congress of the
Sci., 2, 191-200, 2015. European Societies of Toxicology
Canipa S, Cayley A, Drewe WC, Williams RV, (EUROTOX 2015)  2015.9.

Hamada S, Hirose A, Honma M, Morita T.

Using in vitro structural alerts for Hirose A. Metal contaminants in drugs: ICH
chromosome damage to predict in vivo point of view. The 9th Congress of
activity and direct future testing. Toxicology in  Developing Countries.
Mutagenesis. 2016 31: 17-25. (2015.10.

Nishimura T, Hirata-Koizumi M, Yamada T,

Kawamura T, Ono A. Hirose A, Ema M.

OECD 26 Derivation of the health advisory guidance
6 OECD values for sub-acute exposure of drinking
2014 , 11, water. The Society of Toxicology 55th
28-36, 2015 Annual Meeting (SOT 2016) 2016.3.
. OECD
6 G.

, 11, 37-45, 2015.
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1 DX

Key Events

Key Event No. Alerts Predicting Event
Protein reactive electrophile (M) 61
DNA reactive electrophile (M) 58
Protein reactive electrophile 51
DNA reactive electrophile 44
Mitochondrial dysfunction 24
Oxidising agent 20
Oxidising agent (M) 20
Estrogen receptor binder 17
Glutathione (GSH) depletion (M) 14
PPAR binder
Peroxisome proliferation
Phospholipidosis

Nucleobase Mimic

Uncoupler of oxidative phosphorylation

Acetyl CoA depletion

Aryl hydrocarbon receptor binder

CYP inhibition (M)

Electron Transport Chain Inhibition

Microsomal Triglyceride Transfer Protein (MTTP)
antagonist

Nucleophilic thiol exchange compound (M)

B-Oxidation competitive substrate

B-Oxidation inhibition

3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase inhibition

Angiotensin converting enzyme (ACE) inhibitor

Bile transport competitive substrate (M)

Binding to tubulin

CYP inhibition

Carnitine depletion

Carnitine palmitoyltransferase I inhibition

Chelation of metal ions

Constitutive androstane receptor (CAR) binding

Electron Transport Chain Inhibition -
succinate-coenzyme Q reductase (SQR)

Glutathione (GSH) depletion

Inhibition of RNA polymerase (M)

Krebs cycle inhibition - alpha-ketoglutarate
dehydrogenase complex inhibition

[N [y Uy I Uy Uy U pu—y JEY U e TN SN S ET TN S TN RN TG ST S

Low density lipoprotein (Lys-adduct) reactive
electrophile (M)

Nucleophilic thiol exchange compound

Protein reactive nucleophile

RNA reactive electrophile (M)

Redox Cycler (Metal)

[y Uy Uy U -
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KeyEvents

Key Event No. of Positive Compounds Reported
ER Binder (RA) 2233
GR Binder (RA) 1853
Tubulin Binder (RA) 705
LXR Binder (RA) 664
Topoisomerase Inhibitor (RA) 582
RXR Binder (RA) 408
MMP Inhibitor (RA) 385
RAR Binder (RA) 235
BSEP Inhibitor (RA) 213
AHR Binder (RA) 197
MTTP Binder (RA) 185
MRP?2 Inhibitor (RA) 179
NADH Depletor (RA) 133
PXR Binder (RA) 122
FXR Binder (RA) 98
GSH Adduct Former (RA) 97
MRP4 Inhibitor (RA) 83
PPRgamma Binder (RA) 77
P450 Inhibitor (MDI assay) (RA) 74
MitoTox (RA) 53
CAR Binder (RA) 50
CPT1 Inhibitor (RA) 39
PPARdelta Binder (RA) 36
ROS Intensity Modifier (RA) 32
MRP3 Inhibitor (RA) 30
Lipid Intensity Modifier (RA) 25
PPARalpha Binder (RA) 22
CPT2 Inhibitor (RA) 20
CYP Inhibitor (RA) 10
CytoTox Causing (RA) 6
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3 - Key Event
BA A Sen. Spec. | PPV | NPV | Total | TP | FP | TN | FN
Cut-Off | (%) | (%) | (%) %) | (%) | (%)
All Data 50 49 57 44 38 63 1458 | 310 | 511 | 402 | 235
>1000 54 51 63 44 37 70 | 1389 | 301 | 511 | 402 | 175
mg/kg
>250mg/kg | 57 52 71 44 35 78 | 1308 | 280 | 511 | 402 | 115
4
Descriptor Cut-off TP FP
None n.a. 310 511
ClogP -5 to 10 296 437
TPSA <150 299 416
MW <580 295 391
Lipinski’s rules <3 302 469
MW, ClogP MW<580, ClogP>-5 295 387
5 ClogP
BA A Sen. Spec. PPV NPV | Tota | TP | FP | TN | EN
Cut-Off | (%) | (%) | (%) (%) (%) (%) |
All Data 56 56 54 58 43 68 1458 | 29 | 38 | 52 | 25
5 7 6 0
>1000 59 58 60 58 42 73 1389 | 28 | 38 | 52 | 19
mg/kg 6 7 6 0
>250mg/k 62 61 67 58 41 80 1308 | 26 | 38 | 52 | 12
g 6 7 6 9
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In vivo QSAR
In vivo
in vivo (in vivo MN)
(in vivo TGR)
in vitro in vivo CGX DB 756
183 in vivo MN 379 293
86 in vivo TGR 80 76 4
invivo MN  41.0%
invivo TGR  72.4% “ nc

! /

60.5%

Ames + invivo MN  68.7%/45.3% Ames + invivo TGR 83.8%/nc Ames + in vitro
CA +invivo MN  80.8%/21.3% Ames + in vitro CA+ in vivo TGR
89.1%/nc Ames + invivo MN + invivo TGR  87.5%/nc Ames + in vitro CA+in

vivo MN + invivo TGR  89.3%/nc Ames + in vitro CA Ames +in
vivo MN / 74.3%137.5%
invivo MN  invitro CA 50.3 invivoTGR Ames 79.5%
in vivo in vitro/in vivo
( ) QSAR
A in vivo
1 invitro  invivo
in vitro
in vivo 756
183 939
QSAR CGX
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2 in vivo

MN TGR
CGX in
Vivo
Ames
in vitro CA
CGX
in vitro/in vivo
in vitro in vivo
QSAR
B.
B.1.
CGX DB wver.2 2007
4

https://eurl-ecvam.jrc.ec.europa.eu/datab
ases/genotoxicity-carcinogenicity-db

CGX DB 756

183 CAS
DEREK
4 in vitro

Ames, MLA, in vitro MN, in vitro

CA

B.2. Invivo

In vivo MN
EU
OECD SIDS
US NTP
PubMed
1 invivo TGR OECD
Detailed review paper on
transgenic rodent mutation assays,
Series on testing and assessment,

Number 103, OECD, Paris, July 23, 2009.
ENV/IM/MONO(2009)7,

http://www.oecd.org/officialdocuments/pu

blicdisplaydocumentpdf/?cote=env/jm/mo

no(2009)7&doclanguage=en

2008 2012 PubMed
in vivo
Ames in vitro CA
CGX DB
B.3.
CGX DB 2005
4
+ - E equivocal

TC technically
compromised

in vivo TC
1

in vivo
TC in vivo
TGR +

TGR

+N TGR
N TGR
in vitro CA

10 mM 2 mg/mL

CGX DB

2005 in vitro CA
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12 7 5
C.
C.1. in vivo
CGX in
vivo in vivo MN
379 293 o
86
120 24 162
52 11 10
2 in vivo TGR 80 °
76 4
76 55 {
21 2
CGX DB
Appendix 1
Appendix 2
In vivo MN
® |D C17, Acrylonitrile
iv [ )
iv
® |D C179, Chlorpromazine
hydrochloride
MOA

® |D C197, C.I

Sovent yellow 3

(o-aminoazotoluene)

-25-

ID C246, 1,2-dibromoethane
E

ID C285,
2HCI

3,3'-dimethoxybenzidine

119-90-4

ID C378, Haloperidol

ID C439, Mercuric chloride

ID C466, 4,4'-methylenedianiline
2HCI

101-77-9
ID C478,

4-(methylnitrosamino)-1-(3-pyrridyl)
-1-(butanone) (NNK)

52

ID C509, Sodium nitrite

OECD SIDS



ID C631, Phenylhydrazine HCI

100-63-0

ID C657, Pyrimethamine

ID C660, Reserpine

ID C672, Sodium dichromate
ip

ID C676, Styrene

ID C711, o-Toluidine

ID NC8, dl-Amphetamine sulfate

300-62-9

ID NC73, EDTA, trisodium salt

trihydrate

disodium salt 6381-92-6
disodium salt

EURAR

ID NC91, Sodium fluoride
3)

ID NC138, Phenol

in vivo TGR +N TGR

-~ TGR

+" TGR

- 26 -

1D C244,
1,2-dibromo-3-chloropropane
TGR

ID C246, 1,2-Dibromoethane
TGR

ID C340, Ethyl methanesulphonate
TGR

ID C457, 3-methylcholanthrene

TGR

ID C492, Mitomycin C
TGR



® ID C702, Thio-tepa
TGR

N TGR
® ID C17, Acrylonitrile
TGR

® |ID C257, 1,2-Dichloroethane
TGR

® |D C489, Metronidazole
TGR

® |ID C683, SX Purple
TGR
Carcinogenic Potency Database

c.2.
Ames invitro CA
3 E
Ames 59.0 321/544
73.9 130/176 62.6
451/720 In vitro CA
62.8% 225/658 48.5% 66/136
58.9% 291/494
CGX DB
Ames
58.8% 73.9 62.5% invitro
CA 65.6% 449.%
59.8% In vivo MN in vivo TGR

E
in vivo MN
41.0 120/293 60.5 52/86
45.4 172/379
invivo TGR 72.4 55/76
in vivo
TGR
4
Ames invitro CA
4
5
Ames in vitro CA
1
74.3
Ames invitro CA
37.5 Ames invivo MN
6 7
Ames invivo MN
1
68.7 2005
Ames in vitro
MLA, in vitro MN, in vitro CA
75.3% 81.0%
Ames invivo MN
45.3
Ames in vitro
12.0% 34.6%
Ames in vivo TGR
8 Ames + in
vivo TGR 83.8
Ames in vitro CA invivo MN
invivo TGR Ames 3
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4

9 3

Ames + in vitro CA + in vivo MN
80.8% Ames + invitro CA+ invivo TGR
89.1% Ames + in vivo MN + in vivo

TGR 87.5% 4

Ames + in vitro CA + in vivo
MN + in vivo TGR 89.3%
3 4
Ames + in vitro CA + in vivo MN

21.3%

10

C.3. Invitro—in vivo
CGX DB in vitro MN

89 invitro CA 352

in vivo

MN in

in vitro CA
in vitro CA

vitro
In vivo MN
11
50.3  151/300 70
21 in
vitro CA in vivo MN
27 17 10
12 in vitro CA
in vivo MN
CGX DB
in vitro

Ames MLA

MLA

Ames
in vivo TGR in vitro
In vivo TGR  Ames
13 in
vivo MN
79.5% 62/78 Ames

E 1 15

Ames TGR 8
Ames TGR
2 Ames
TGR 14
D.
CGX DB in
vivo MN  invivo TGR
15 1
In vivo MN 41.0%
60.5% invivo TGR 72.9%
TGR
In vivo MN
in vitro

Ames 58.8% MLA73.1% MN 78.7%
CA 65.6%
Ames
Ames 73.9% MLA 39.0% MN
30.8% CA44.9% Ames invivo
MN 68.7%
45.3 in vitro
Ames + in vitro CA
74.3% 37.5
ICH
2 Ames
2 in vivo 1 in vivo
MN
Ames + in vivo MN + in vivo TGR
87.5 ICH
1 Ames + in vitro CA + in vivo
MN 80.8
1 in vitro
4 Ames +
in vitro CA + in vivo MN + in vivo TGR
89.3
2 in vivo
2 1

In vivo TGR
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72.9% Ames 58.8
in vitro
65.6 78.7

TGR

In vivo — in vitro

Ames 1n vivo TGR 79.5
in vitro CA in vivo MN
50.3 In vivo MN
1n vitro
1n vivo
in vivo
In vivo — in vitro
QSAR
E.
CGX DB
1n vivo in vivo MN
in vivo TGR
CGX DB
in vivo MN 41.0%
60.5% 1n vivo TGR
72.4%
/ Ames + in vivo MN

68.7%/45.3%
74.3%/37.5%
+in vivo TGR

Ames + in vitro CA
Ames
83.8%/nc

in vivo MN  1in vitro

CA 50.3 in vivo TGR
Ames 79.5%
in vivo 1n vitro/in vivo
( )
QSAR
F.
G.

]

T. Morita, Y. Uno, M. Honma, H. Kojima,
M. Hayashi, R.R. Tice, R. Corvi, L.
Schechtman, The JaCVAM International
Validation Study on the in vivo Comet
Assay: Selection of Test Chemicals,

Mutation Research 786—788 (2015)
14-44,

Y. Uno, H. Kojima, T. Omori, R. Corvi, M.
Honma, L.M. Schechtman, R.R. Tice, B.
Burlinson, P. Escobar, A.R. Kraynak, Y.
Nakagawa, M. Nakajim, K. Pant, N.
Asano, D. Lovell, T. Morita, Y. Ohno, M.
Hayashi, JaCVAM-organized
international validation study of the in
vivo rodent alkaline comet assay for the
detection of genotoxic carcinogens: 1.
Summary of pre-validation study results,
Mutation Research 786-788 (2015) 3—13.

Y. Uno, H. Kojima, T. Omori, R. Corvi, M.
Honma, L.M. Schechtman, R.R. Tice, C.
Beevers, M. De Boeck, B. Burlinson, C.A.
Hobbs, S. Kitamoto, A.R. Kraynak, J.
McNamee, Y. Nakagawa, K. Pant, U.
Plappert-Helbig, C. Priestley, H.
Takasawa, K. Wada, U. Wirnitzer, N.
Asano, P. Escobar, D. Lovell, T. Morita, M.
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Nakajim, Y. Ohno, M. Hayashi,
JaCVAM-organized international
validation study of the in vivo rodent
alkaline comet assay for detection of
genotoxic carcinogens: II. Summary of
definitive validation study results,
Mutation Research 786788 (2015)
45-76.

S. Hamada, W. Ohyama, R. Takashima, K.
Shimada, K. Matsumoto, S. Kawakami, F.
Uno, H. Sui, Y. Shimada, T. Imamura, S.
Matsumura, H. Sanada, K. Inoue, S.
Muto, I. Ogawa, A. Hayashi, T.
Takayanagi, Y. Ogiwara, A. Maeda, E.
Okada, Y. Terashima, H. Takasawa, K.
Narumi, Y. Wako, K. Kawasako, M. Sano,
N. O., T. Morita, H. Kojima, M. Honma,
M. Hayashi, Evaluation of the
repeated-dose liver and gastrointestinal
tract micronucleus assays with 22
chemicals using young adult rats:
Summary of the collaborative study by
the Collaborative Study Group for the
Micronucleus Test (CSGMT)/The
Japanese Environmental Mutagen
Society (JEMS) — Mammalian
Mutagenicity Study Group (MMS),
Mutation Research 780-781 (2015) 2—17.

LD50
28, 388-391, 2015.

J.T. MacGregor, R. Frotschl, P.A. White,
K.S. Crump, D.A. Eastmond, S.
Fukushima, M. Guérard, M. Hayashi, L.
Soeteman-Hernandez, T. Kasamatsu, D.
Levy, T. Morita, L. Miiller, R. Schoeny,
M.d. Schuler, V. Thybaud, G.E. Johnson,
IWGT Report on Quantitative

Approaches to Genotoxicity Risk
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Research 783 (2015) 55-65.
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approaches to genotoxicity risk
assessment II. Use of point-of-departure
(PoD) metrics in definingacceptable
exposure limits and assessing human
risk, Mutation Research 783 (2015)
66-78.

Y. Uno, T. Morita, M. Luijten, C. Beevers,
S. Hamada, S. Itoh, W. Ohyama, H.
Takasawa, Recommended protocols for
the liver micronucleus test: report of the
IWGT working group, Mutation Research
783 (2015) 13-18.

Y. Uno, T. Morita, M. Luijten, C. Beevers,
S. Hamada, S. Itoh, W. Ohyama, H.
Takasawa, Micronucleus test in rodent
tissues other than liver or erythrocytes:
report of the IWGT working group,
Mutation Research 783 (2015) 19-22.

0S. Canipa, A. Cayley, W.C. Drewe, R.V.
Williams, S. Hamada, A. Hirose, M.
Honma, T. Morita, Using in vitro
structural alerts for chromosome damage
to predict in vivo activity and direct
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2016.

oT. Morita, S. Hamada, K. Masumura, A.
Wakata, J. Maniwa, H. Takasawa, K.
Yasunaga, T. Hashizume, M. Honma,
Evaluation of the sensitivity and
specificity of in vivo erythrocyte
micronucleus and transgenic rodent gene
mutation tests to detect rodent
carcinogens, Mutation Research, 802
(2016) 1-29.

1

T. Morita, GHS classification of CMR

substances in EU and Japan, AsiaTox

2015 2015 6 23-26
CMR GHS EU
42 2015
6 29 -7 1
LD50
37
2015 7 17-18

oT. Morita, S. Hamada, K. Masumura, M.
Honnma, Detection of rodent carcinogens
and non-carcinogens by in vivo
erythrocyte micronucleus and transgenic
rodent mutation tests, EEMS 2015, 23-27
August 2015, Prague, Czech Republic.

S. Hamada, T. Morita, K. Narumi, Y.
Wako, K. Kawasako, W. Ohyama, M.
Honma, M. Hayashi, Detection of

hepatocarcinogens by combination of

liver micronucleus assay and

histopathological examination in 2-week
or 4-week repeated dose studies, 46th
Annual EMGS (Environmental
Mutagenesis and Genomics Society)
meeting, September 26-30, 2015, New

Orleans, Louisiana.

Horibata K, Yamada M, Ukai A, Kimoto T,
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2 Invivo MN in vivo TGR
in vivo MN TGR
Carcinogenicity
+ E - Total + E - Total
+ 120 11 162 293 55 0 21 76
- 24 10 52 86 0 0 4 4
Total 144 21 214 379 55 0 25 80
Sensitivity ® 41.0% (120/293) 72.4% (55/76)
. Not calculated due to
Specificity * 60.5% (52/86)

Concordance °

45.4% (172/379)

small numbers of non-carcinogens

Not calculated

+ Positive; -, Negative; E, Equivocal

a: Equivocal (E) results were not counted either as positive or negative, but they were included in the total number.
If E results are considered positive, the performance is as follows:
in vivo MN: sensitivity, 44.7% (131/293); specificity, 60.5% (52/86), concordance, 48.3% (183/379)
If E results are considered negative, the performance is as follows:
in vivo MN: sensitivity, 41.0% (120/293); specificity, 72.1% (62/86), concordance, 48.0% (182/379)

3 Ames in vitro CA
_ o Ames invitro CA
Carcinogenicity N £ i Total N E _ Total
+ 321 8 215 544 225 15 118 358
- 40 6 130 176 56 14 66 136
Total 361 14 345 720 281 29 184 494
Sensitivity * 59.0% (321/544) 62.8% (225/358)
Specificity * 73.9% (130/176) 48 5% (66/136)

Concordance ® 62.6% (451/720)

58.9% (291/494)

+ Positive; -, Negative; E, Equivocal
a. Equivocal (E) results were not counted either as positive or negative, but they were included in the total number.
If E results are considered positive, the performanceis as follows:
Ames: sensitivity, 60.5% (329/544); specificity, 73.9% (130/176), concordance, 63.8% (459/720)
in vitro CA: sensitivity, 67.0% (240/358); specificity, 48.5% (66/136), concordance, 61.9% (306/494)
If E results are considered negative, the performance is as follows:
Ames: sensitivity, 59.0% (321/544); specificity, 77.3% (136/176), concordance, 63.5% (457/720)
in vitro CA: sensitivity, 62.8% (225/358); specificity, 58.8% (80/136), concordance, 61.7% (305/494)
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4 Ames invitro CA

in vitro CA

Ames + E - Total
+ 149 8 35 192
E 5 0 2 7
- 63 7 81 151

Total 217 15 118 350

MNo. of carcinogens tested in both tests (A): 350
No. (%) of clear positive results in both tests (B): 149 (42.6%)
MNo. (%) of clear positive results in only 1 of the two tests (C): 111 (31.7%)

Sensitivity (i.e., clearly positive in at least 1 test when both conducted ([B+CJ/A) ® - 74.3%

+, Positive; -, Negative; E, Equivocal
a: If E results are considered positive, the sensitivity is 76.9% (269/350).

5 Ames 1in vitro CA

in vitro CA

Ames + E i Total
N 19 2 15 34
E 3 0 2 5
- 34 12 51 o7

Total 56 14 66 136

MNo. of non-carcinogens tested in both tests (A): 136
Mo. of clear negative results in both tests (B): 51

Specificity (B/A) ?: 37.5%

+, Positive; -, Negative; E, Equivocal
a’ If E results are considered negative, the specificity is 47 8% (65/136).
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6 Ames 1in vivo MN

in vivo MN
Ames
+ E - Total
+ 79 7 73 159
E 2 0 2 4
_ 34 4 a3 121
Total 115 11 158 284

No. of carcinogens tested in both tests (A): 284
No. (%) of clear positive results in bath tests (B): 79 (27 8%)
Mo. (%) of clear positive results in only 1 of the two tests (C): 116 (40.8%)

Sensitivity (i.e., clearly positive in at least 1 test when both conducted ([B+CJA) * . 68.7%

+, Positive; -, Negative; E, Equivocal
a: If E results are considered positive, the sensitivity is 70.8% (201/284).

7 Ames 1in vivo MN

in vive MN
Ames
+ E - Total
+ 6 2 11 19
E 2 0 2 4
- 16 8 39 63
Total 24 10 52 86

MNo. of non-carcinogens tested in both tests (A): 86
MNo. of clear negative results in both tests (B): 39

Specificity (B/A) ® 1 45.3%

+ Positive; -, Negative; E, Equivocal
a: If E results are considered negative, the specificity is 60.0% (49/86).
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8 Ames invivo TGR
TGR
Ames . E : Total
+ 48 0 8 56
E 1 0 0 1
- 5 0 12 17
Total 54 0 20 74
MNo. of carcinogens tested in both tests (A): 74
MNo. (%) of clear positive results in both tests (B): 48 (64.9%)
MNo. (%) of clear positive results in only 1 of the two tests (C): 14 (18.9%)
Sensitivity (i.e., clearly positive in at least 1 test when both conducted ([B+CJ/A) * - 83.8%

+, Positive; -, Negative; E, Equivocal
a’ If E results are considered paositive, the sensitivity is 83.8% (62/74).

Test combination

Ames + in vitro
CA+ in vivo MN

Ames + in vivo
MN + TGR

Ames + in vitro
CA+TGR

Ames + in vitro
CA+ invivo MN +

TGR
No. of carcinogens tested in all three 204 64 64 56
or four test systems
MNo. (%) of clear positive results in all . . . .
51/224 (22.8%) 36/64 (56.3%) 31/64 (48.4%) 25/56 (44.6%)

three or four test systems

No. (%) of clear positive results in one
or two of the three assays

No. (%) of clear positive results in one,

two or three of the four assays

Sensitivity (i.e., clearly positive in at
least one assay when all three or four

conducted) ®

130/224 (58.0%)

Not applicable

181/224 (80.8%)

21/64 (32.8%) 25/64 (39.1%)

Not applicable Not applicable

57/64 (89.1%) 56/64 (87.5%)

Mot applicable

25/56 (44.6%)

50/56 (89.3%)

a: If equivocal results are considered positive, the sensitivity of the combination of
Ames + in vitro CA + in vivo MN is 83.0% (186/224). The sensitivities of other test combinations are not changed.
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10 3 4

Test combination

Ames + 1n vitro

Ames + in vitro Ames + in vitro Ames + in vivo CA+ in vivo MN +
CA+ in vivo MN CA+TGR MN + TGR TGR
No. of non-carcinogens tested in all
three or four test systems (A) ™ 4 3 3
Mo. (%) of clear negative results in all
three or four test systems (B) 16 0 L 0
Specificity (B/A) ® 16/75 (21.3%) Not calculated Not calculated Not calculated
a: If equivocal results are considered negative, the specificity is 29.3% (22/75).
11 Invitro CA in vivo MN
in vivo MN
invitro CA
+ (C, NC) E (C, NC) - (C, NC) Total
82 (72, 10) 12 (6, 6) 91 (70, 21) 185
E 3 (1,2) 0 (0,0) 12 (7, 5) 15
- 27 (17, 10) 4 (3,1) 69 (49, 20) 100
Total 112 (90, 22) 16 (9,7) 172 (126, 46) 300
Concordance ® 50.3% (151/300)

+ Positive; -, Negative; E, Equivocal; C, Carcinogens; NC, Non-carcinogens
a: Equivocal (E) results not counted either as positive or negative,

but they were included in the total number.

If E results are considered positive, the concrdance is 55.3% (166/300).

If E results are considered negative, the concrdance is 55.7% (167/300).
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12 Invitro CA in vivo MN
D Chemical Chemical Grouping CAS gg;‘f‘;‘; o in o
C179 Chlorpromazine hydrochlonde Aromatic amine or amide 69-09-0 + +a
C185  C.I Direct black 38 Aromatic azo compound 1937-37-7 + +
C198  C.I Solvent yellow 14 Aromatic azo compound 842-07-9 + +
c217 DE&C Red 9 Aromatic azo compound 5160-02-1 + +
C226 Decabromodiphenyl oxide Polyhalogenated aromatic 1163-19-5 + +
C240 Diazepam Aromatic amine or amide 439-14-5 + +
C277  34-Dihydrocoumarin Glycidy ether, amine, esler  119.84.6 + s
C305  Dimethylvinyl chloride Halogenated alkene 513-37-1 + +
C425 Isoprene Alkene 78-T9-5 + +
CB45 Procarbazine HCI Mono- or di-alkylhydrazine 366-70-1 + +
CE60 Reserpine Phenol or precursor 50-55-5 + +b
CB91 1,1,2,2-Tetrachloroethane Gem-dihalide 79-34-5 + +
C705 Titanium dioxide Alkali, alkali earth, metal salt  13463-67-7 + +
C70e  Toluene Benzene 108-88-3 + +
C734  Trimethylphosphate ey T ppsphoncer 512.56-1 + B .
C738 Trs(2-chloroethyl)phosphate Alkylating agent 115-96-8 + +
CT744 Urethane Alkyl carbamate 51-79-6 + -+ +
NC8 dl-Amphetamine sulfate Amine 60-13-9 - +
NC13  |-Ascorbic acid Carboxylic acid 50-81-7 - +
NC49  Deltamethnn Halogenated alkene 52918-63-5 - +
NC59  1,1-Dichloroethane Gem-dihalide 75-34-3 - +
NC119  Methyl parathion ’;‘L‘;‘iﬁ‘;ﬂ;’ﬂ“ph"”“’r 298-00-0 : s
NC120  Monochloroacetic acid Alkylating agent 79-11-8 - +
NC133  Oxytetracycline HCI Substituted vimyl ketone 2055-46-0 - +
NC152 Resorcinol Resorcinel or precursor 108-46-3 - - +
NC173  Tolbutamide Aryl sulphonamide e4-77-7 - +
NC178  Trphenyltin hydroxide Alkali, alkali earth, metal salt 76-87-9 - +

*: positive response at both =10 mM and 2 mgimL.
a: due to hypothermia

b: mice, due to hypotheramia; negative in rat
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13 Ames invivo TGR

TGR
Ames
+ (C, NC) E (C, NC) - (C, NC) Total
48 (48, 0) 0 (0,0 10 (8, 2) 58
E 1(1,0) 0 (0,0 0 (0,0) 1
- 5 (5, 0) 0 (0,0 14 (12, 2) 19
Total 54 (54, 0) 0 (0,0 24 (12, 2) 78

Concordance ®

79.5% (62/78)

+ Paositive; -, Negative; E, Equivocal: C, Carcinogens; NC, Non-carcinogens
a: Equivocal (E) results were not counted either as positive or negative,

but they were included in the total numbe

r.

If E results are considered positive, the concrdance is 80.8% (63/78).
If E results are considered negative, the concrdance is 79.5% (62/78).
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14 Ames invivo TGR
ID Chemical Ehem'.':a' CAS Carcino- e TGR
Srouping genicity
Ccs4 Benzene Benzene 71-43-2 + - +
C384 Hexachlorobutadiene Halogenated alkene 608-73-1 + - +
C605 Oxazepam Aromatic amine or amide 604-75-1 + - +
C645  Procarbazine HCI Mono- or di- 366-70-1 + - +
alkylhydrazine
C742 Uracil Sut?stltuted pyrimidine or 66.22-8 + ) +
purine
C17  Acrylonitrile Alpha-, beta-unsaturated 457 43 4 + + .
nitrile
C137 Carbon tetrachloride Halogenated methane 56-23-5 + + -
C160 Chloroform Halogenated methane 67-66-3 + + -
C257 1,2-Dichloroethane vic-Dihalide 107-06-2 + + -
Hydrazine or monoacyl-
C395 Hydrazine sulphate or monosulphonyl- 10034-93-2 + + -
hydrazine
C489 Metronidazole Aromatic nitro compound 443-48-1 + + -
C509  Nitrite, sodium Alkyl nitrite, nitrous acid 2645 g g + ¥ -
or nitrite salt
C622 Phenobarbital (Thio)urea 50-06-6 + + -
NCh2 2 6-Diaminotoluene 2HCI Aromatic amine or amide  15481-70-6 - + -
NC126 1-Nitronaphthalene Aromatic nitro compound 86-59-7 - + -
15
) . . Ames +in
M A i vitro in vivo TGR Ames + Ames+  Ames + ATESCLT A‘TES(;!\”: Amei;ﬂ vitro CA +int
easure mes CA MN inwitro CA imvivo MN - TGR ;;ﬁm MN v ?GR WV%GR vivo MM +
TGR
Sensitivity (%) 59.0 628 410 724 743 687 83.8 80.8 89.1 875 89.3
Specificity (%) 739 485 60.5 NC 375 453 NC 213 NC NC NC
Concordance (%) 626 589 454 NC NA NA NC NA NA NA NA

NC: Not calculated
MNA: Not applicable
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Appendix 1: Genotoxicity test results with rodent carcinogens

D Chemical CAS No. amez " c"":“ "“l":""” :‘m TGR ':ﬂ'_‘
T1 |AcemKenyde TE 070 n " ]

T2z |AcemKehyde methyfommyhyarazone 16566025

T3 |Acemmie 555 - ik

T2 |Acemnophen 103502 ¥ - 4 - [~
TS |Acolne[2-5-niro-2-Turyly - miazolynyarazone 1E523655

G5 |Acelxime 1270510

T7  |N-ACEny Z-acelyiaminoiuciens Fla5-245 T ¥

T3 |1-Aceloxysamoie 34527766 ¥

T3 |a-hceyamnobipheny 1075750
CI0  |2-Acelyamhofuorens ERT ¥ ¥ ¥ [E0] ¥ iG]
T11 | W-hoelyra-hydroaymemylghenyinydrazne ]
Ciz |1-AceyrZHsonicothoyhydrazine 1078382
T3 |1-Acely-Z-phenynydrazine 1148310 ¥
C1a |Acuaren S0504-566
T15  |ACTonyane T005-225
C16  |Acrylamice 75061 £ ¥ ¥ 65 58] ¥ [18, 671
C17 | AcTylontiie 7131 ¥ ¥ 2 T, 27] = e~
G186 |Actnomych D 50750 ¥ ¥ &)
T16  |Anammcol FEET1035 ¥
C20 |Anatun B1 1162553 ¥ ¥ ¥ [E] ¥ iG]
T21 |Anatoan, cuge
Czz |Aomn 309002 ¥ - ]
C23  |Alhi glyckdyl ether 105-82-3 = + + [
C24 | Ally lsofhiocyanate ST0E7 = ¥ - [£0]]
TZ5 |l Eovaerae 783535 ¥
C2E |1-Aly-iniroeourea TEIE5-E
TZ7 | Alyihyarazine Aol SII0TEET
C26 |Z-Aminoantacene 513136 + E
T25  |Z-Amnoantraguinona 117793 ¥
G30 |d-Aminoazobenzene 60-05-3 + ¥ i
T3 |3-Amincoiphenyl B3 ET-T ¥ ¥ ¥ iD] ¥ iG]
T3z |a-Aminoolphenyl HCI 2113513 + " (o]
T33 |1-Amino-2 4-doromoanTiraquinone B1-45C ¥ E
C34 | 2-AMinG-3 4-dmemylmigazojd STqunoine (Meia)  |77094-112 ¥ ¥ ¥ iG]
T35 |2-Amino-3 E-dmemylmidazold, S-aunoxaing (MEGx) 77500040 ¥ ¥ [T] ¥ iG]
C3E |=-Amino1 d-dmemylSHoyold S 0jindoe acetaie | |GE30E-545 ¥ ¥

(Tp-P-1 acetate)

T37 |Z-Aminodiphenylene oode ]
C3E |Z-Aminodipyioo[1,2-a:3 . Z-0Jmidazne (Gi-P-2) ET730-10-3 ¥ ¥
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D Chemical CAS Ho. amez " o ”l‘:"’“ :lm TGR ':ﬂ'_‘
C38 |3-Amno-d-=monyace@nide TzE61Z + -
TA0 | =-Amincoehykabazoe Ael 105973 T -
Ci1 | >-Aminc-o=mylcabazoe mibure Wibcre ¥
TdZ  |2-Aminouorens e % T
[TE] f—.ﬂmhb—&-meﬂ'rflﬂlpj‘lm[‘l 223, Z-0Jmidazse [GIEP- 67730-114 ¥ ¥
Tan ziﬁmhb-a-memnldam[d-.s-r}quhnhe-:lﬂj TE180065 T - [TE] ¥ iG]
CAE | 2-Amino-3-methyimidazold,s-Tquincineg HCT e HE) ¥ ¥ iG]
TdE | Z-Amino-1-metyre-phenylimidazo-ia 5-b]pynane 5650235 T ¥ ¥ [TE]] ¥ iG]

nydrochionde (FRIP.HG)
C47 | -Amino-1-methy5H-pyrdof. 2 bjndoie acetats 71254551 ¥ ¥
(Trp-P-2 acetate)

T4B | 2-AMinD-5-5-niTo-2-fryiF1.3.2-oRadiazoie 375551
C45 | 2-Amino-5-5-niro-2-furyiF 1,3, 2-thamazoe 712655
TS50 |Z-AMInD-2-5-niTo-2-furyljiazoe SES1aTIE T
C51 | tans-5-Aming-3[2- -nRm-2-Tuny(vinyi-1, 2 A-oxadiazolk |26754-66-9
To2 | Z-Aminc-a-nimaphens 55570 T " - =0
C53 |Z-Amino-5-inophenoi 121850 + ¥
TE4  |d-Aminc-Z-nimophens 11932 % ¥ ¥
G55 |2-Amino-a-pinophenyljniazoe 2104-05
TEE | 2-Amino-S-nimatiazok 121654 ¥ ¥
C57 | 2-Amino-SH-pyTao|Z, -0 noole [A-aphaC) ZE14E-5E-5 ¥ ¥ ¥ iG]
TEE |-Amino-1,2.4-tazok [AMEOR] EE = E E ™
C56  |11-Aminoundecancic acd 2432007 - - - [£0]]
TED  |1-AmyriTiosomea 11555749 ¥
CE1 | Amylopectn suphate B047-135
TEZ |Anine AGT FFEE] = ¥ ¥ 5]
CE3 |o-Anisking HCI 134292 ¥ - ]
TEd | Aramie 40575
CES | Arecoine HCI 51949 ¥ [E]
CEE |Arsiochic acid FEETE] e P - 0] ¥ iG]
CET |Arocior 1254 27323166 -
TEE | Arocior 1260 11096525
CES |Asoesios 12001255 - ¥ - M
TT0 |Abazne 1512248 - ¥ ¥ 1]
CT1 |Auamine & 2455272 + "
T72 |S-Azacyidne BETE] ¥ ¥ ¥ EQ
C73 |Azasenne 11502+ ¥ ¥ iE]
C74 |Azzthiopdne $A5-E5E - + + [E] + [is]
C75 |Azobenzene 103332 ¥ E ¥ (]
TTE | Azowymethane TEa4345C ¥
C77 |1-Azomypropane 17887-55-1
T76 |Z-Azonypropane 7887539
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D Chemical CAS No. smes " b m:""“ :I":: TGR T;:
C75 |Baroftal, sodiem 132025 I
CE0 |Bemmradne FElaa118
CE1|Benomyl 17804352 + ]
Ttz |Denzaigenyde 100527 ¥
CE3 |Benzajaninracens 55553 t + i
CEd |Benzene Tidaz ¥ T [E] ¥ iG]
CE5 |Benzdne FRERa n ¥ + [E]
TEE |Benzdne 2o F3185-1 n ¥ T =D
CE7 |Benzafuran IT1E3E -
CEE | Benza[ajpyrane S0-32-5 B + + [ET]] + i3]
CES |1A-Benzoquinone 105514 + 5]
To0 |Benzotichionde SE07TT n
Co1 |Benzoyl hydrazine G13-845
ToZ |Benzyl aceiale 130114 = - [E5]]
Co3 |Benzyl chionde 100447 + ¥ - B
Coi |s-Benzypohiomapmendl Tas21 =
Co5 |Benzyhyorazne ZCi 20570961
ToE |Z-Bipheny@mine ACI F185022 T ¥ - =
Co7 |2Z-Bls(bromometnyl-1.3-propanediol. technical grade  [3236-30-0 t ¥ £ =0
CEE |Bis(Z-chioro-1-metylemylether, echnical grade 108501 T ¥
Co5 |Bls-2-chioroethylemer 111444 n
T100 |Bls-1.2-[chioromethaxyjenans 13283166
C101 | Bls-1 A-{chioromethaxy - p-ryRkne 56304018
Ci02 |Bls-chioromenylemer 537551
C103 | Bls[2,3-B0rmopropylphosphate, magnesum san FET11516 + ¥
C10d |Dls|@menyaminojoenzophenans (MIGhers keone)  |S0-54-5 T £
C105 |4-Bisiz-nydronyeihyljaming-2- 5-niro-2- 33372353 TC

ihienyi)quinazoiine

C106 |Bls-2-hydroxyelyldtocaramis ack, potasshm 23746341
C107 |Bromate, pot@ssium TTSE012 + ¥ T [E] ¥ iG]
T106 |Bromochipine meeyate TIIE0E1-1 - E]
C108 |Bromodichiomometnana TEzT4 ¥ - EQ. E1]
C110 |Bromoethane TA0E4 T =
Ci11 |2-Esomosmancl sa0-512 +
Ci1Z |T-BromomemyFiz-methybenziaianhracens 16236565 T
C113 |Budesonide s1333203
C114 |13 BuEoens 5550 T T &) ¥ iG]
C115 |Eer-Bityl alcohal TEEE0 = - 5. &0
C116 |Bulylaed hysoxyankoe EE R ¥ - EQ
C117 | Butyla®=d hysmoxyiHuens 128370 - - [
C116 |Butylberzyl phihaiaie FEBET = = ]
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D Chemical CAS No. ames TN Ae e TGR o
T118 |Mn-Buty--ormyhyomazng 16120700
T120 | -BmyRydazie Fcl En
T121 |N-BEyFN-E-hydroyouylniosamine SE1T-118
TiZ2 |Nn-Buly-H-niosourea FEEE "
Ti23 |pemSumymiacons 3065350 3 B
T124 | Cadmium chionos 006642 " 3 [
T2 |Cadmium suiphat 10124364 :
T1%6 |Cafec anid ERF R o = ES
Ti27 |Cacter S0 146 TC
T128 | Caciom chromas TITEE 150 n . [
T2 |Calclom vaproats ERTEENEN
T130 |Capsaion T0E5d . ]
Ci31 |Capiata 2425061 :
Tiaz |Capian 133052 n 3 =]
C133 |Carbamyl hyorazine ACI SE3d1T - B
T13 |1-Cabamy-Zphenyiydazie 03057
T35 |Carbany grazz : : B
Ti3% |Carbami FETaE
137 |Carban tetrachionds S6235 . . [TE] - [e-
T13 |Carbomymelhynirosanrea TR ;
T13% |Carragesnan, acid-degraded 5000071
Tia0 |Catechn 120808 3 3 (5]
T121 |Chioral hydraiz 2170 3 3 &
T2 [Chioramben 133504 3
Ti43 |Chiorambucl 05033 3 3 FREN ¥ iG]
T2 |Chiordane, technical rage 13759035
128 |Chiordane, analylcal grade 57740 -
Ti26 |Chiorendic azd 115255 3
C127 |Chiofnated paramne: C12 10aTT1252 :
T2 |Chionated paramine: C23 EI45 5
T2t |Chiomaphazne 25031 : o]
150 |Chiomaceiioehyde T
151 |4-Chiom4-aminodighenylemer TEER]
Ti52 |p-Chioranine AE] FOTES 56T 3 (&
53 |Chiorobenzens 108507 + . 2]
T84 |Chioroberziak T m
T35 |Chiorodbromomenans 124451 : . &
G [EChGro &2 SameyBlpsrancaprary enzge (31067548
T157 |Chiorosthans TEO03 . B
T158 |1-Chioreihyiiross-S-2-hydroyarony res
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D Chemical CAS No. Ames ""(':":" m."-“ :":: TGR -:‘::,'_‘
G139 |Chiorofsmomethane 593-T0-4
T160 | Chiorofom E766-3 e = E 8 B e~
C161 |Chiorometny methyl emer 107-30-2 E [T
Ti62 |2-Chiom-Z-metyipropens, technical grage SE3-aT- ¥ = [EX]
Ci63 |3-{Chioromethyipyridine HCI Eo50-28-2 ¥ ¥ - [
Ti64 |1-Chiom-Z-nRrobenzene EETaa T E
G165 |1-Chior-3-nrobenzene 10000-5 + + + [50]
C166 |3-{p-Chiorophenyiy-1,1-Bmetnyirea (AKA monuron)  |150-68-5 ¥ ¥ [E7]]
Ci67 |a-Chioro-m-phenylenediamine 5131602 + ¥
[TCi68 [a-Chiom-o-phenyiensd@ming 05830 ¥ ¥ ¥ ] ¥ iG]
C160 |1-{4-Chiorophanyi}-1-pheny-2-propynyl carcamate 10473706
T170 |2-Chioropropanal EE3-50-1
Ci71 |1-Chioropropene 550-216
Ti72 | Chigrothaionll 1697256 ¥ = [EL]]
Ci73 |5-Chior--ioludne Q5784 -
Ci74 |3-Chiom—-oli@ne Gl 3155933 £
C178 |2-Chioro-1,1,1-rmupmethans TE-BET
T176 |-Chior-6-2 S-yidinoF2-pynmidnyiinio@cets a0l |S0893-234 ¥ (iG]
[AKA Wyeth 14,543}
Ci77 |4-Chiom—£-2.3xyldino}-2-pyrmidingihio 082170
[N-beta-hydroxyetnyljacetamide
Ci76 |Chiorozoiogn Sa740G0G T
Ci79 |Chiorpromazine hydrochiords 63-08-0 - b 142]
Ci80 |Chrysazin E155-0 T ¥
Ci81 |CJ Acid orange 3 £373-T45 + ¥
T182 |CJ ACid 120 35 [AKA DAC Red 5 and PONCEaU MX] 3761533 E
C183 |CJ Ao red 114 E450-045 ¥ -
T184 |C.J. Basic red O (pararosaniing HCT) SEIEID ¥ - - [E]
C185 |C.J. Direct black 36 1937-37-7 + - + 521
C186 |C.J. Directbiue & FEOE-26-2 B -
G187 |C.J. Direct blue 12 (Trypan Hue) 72571 + - [
T186 |CJ Directoe 15 FAT5T45 ¥ -
C188 |C.I. Direct ble 218 2EADT-3T-6 -
T190 |C.J. Direct brown 55 TE07 1866 ¥ -
G191 |C.J. Disperss bl 1 2475258 ¥ ¥ - [
T132 |C.J. Disperss orange 2 (1-amino-2-memyl-aninrquncne) |G2-26-0 T ¥
G133 |C.l. Disperse yeliow 3 26832-20- + - - [E7]]
Ci34 |Chnamyl anmraniae B7-256 = = [E%]]
C195 |CJ Pigmentred 3 2425355 * -
T196 |Cipronbrae 51214843 ¥
C197 |C.J. Sowent yellow 3 [o-Aminoazoioiuene) o7-5E-3 ¥ ) 1] n 18]
T196 |C.J. Sofwent yeliow 14 EAI0T D ¥ - ¥ [ES]
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D Chemical CAS Ho. R e T TGR ]
C13% |CHinin £18-752

CI00 |C.I. vat yelow 4 128-65-5 -

C201 |Civofne 33375156

Cagz |Clnbrate E37-070 ¥ - 5] - el
C203 |Clophen A 30 55500-34-3

C204 |Cobalt Suliate hegtahyaate 10026-24-1

C205 |Compound LY 171383 BE107-10-2

C206 |Coumarnn 01645 ¥ = [E]

CI07 |m-Cresiding 102-50-1 +

Cile |p-Cresidine 120-T1-8 E - [~ + 6]
CI0% |Crotonaidshyde 123730

Cz10 |Cupfemon 135-20-6 +

CZ11 |Cyclamate, sodum 135059

CZ12 |Cyclochioroine 12863466

C213 |Cycopent[c.djpyrens 2T20B-37-3

CZ14 |Cysophosphamise monophyarats E05E-182 ¥ ¥ B ¥ 78]
C215 |Cyclosporn A 52565133 - 30}~

CZIE |Cylembena T1730013 ¥ - [ET]]

C217 |DAC Red & S150-02-1 - + 23]

CZ1E |DAC Yellow 11 [AKA C.L Salvent Yelow 33 E003-223 ¥ - [EG]

cz19 |pp-0DD T2-54-8

CZ20 |pp-ODE T2-55-3 +

C221 |oOT 50203 E”

CZ2Z |Dacarbazine FEERN + (L]

C223 |Daminazide 1E3E-845 - E [E]

CZ24 |Danihran Ti7-10-2 + - [E]

C225 |Dapsone 50-08-D E

CZ25 |Decabromodiphenyl oade T183-185 - ¥ [E]

C227 |Dehydrosplandrostarone 53430

CI38 |Dehydroeplandrostarone acetats EET-13E

C22% |Dex¥an sulphate sodum 2011-15-1

CZ30 |N-1-Diacemidoefucrens EI0106EE

C231 |Diakate 2303162

CZ3z |1,1-Diallyihydrazine E154-11-2

C233 |12-Diallyihydrazing IHCI 2E07TI-TEE

CZ34 |Dlalyinitrosamine 1E336-37-3

CZ3E |24 Diaminoanisoie sulphate ID1EE41T I

CZ3 |45-Diamino-2-{5-niro-2-urylp&-iazne T20-E3-4

CZ37 |24-Diaminophenal ZHCI 137097 -

CZ38 |ZA-DEmnomiens QEE0-T ¥ - [ ¥ 78]
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D Chemical CAS No. = i s TGR =
€239 |ZA-Diaminoboluens ZHCI 635-23-T
CZ40 |Dlazepam 139145 = ¥ [E0]]
C241 |3-Diazotyramine HCI -
C24 |Dlbenzanjanmracens 53T0-3 + i)
C243 |3-Dibenzofuranaming 4106665
G244 |1.2-DRroma--chiarngarpans SE-12% + + [iH] + [iE]
CZ45 | DENOMOmUICHD 10318-26-0
CZ4 |1.2-Dbromoethane 105-53-4 ¥ E +[3E]; + 5]
144, 45]
C247 |Dlromomannhal 4B3-41-5 + + [50]
[ C22E |1.1-DFN-DUTyhydrazne TazT-A02
C245 |1.2-DHN-bulyhydrazine HCI TETTE-2ED
CZ30  |1.3-DioutyH1-nitrosouraa S6654-52-5 +
C251 |Dlioroacatc acd 7436 + - (5] + [18]
CI51 |DkAloroacehyiens TETZ-2o-4
€253 |1.4-Dihioobanzens 106-45-T - - [11.35, 500
T35 |3, 3-Dichiorooenzidng Gi5a-1 E [il]
C255 |fans-14-Dihiombutens-2 110576
CZ56 | 3.5-DihinroN-1, 1-0matyl-2-opyylDenzamide FIRS0-5E-5
C257 |1.2-Dkhinroethane 107-05-2 + - [i1. 28] - [16}-
CZ56 |Diloromemans TEOEZ + - [T
C25% |25-Dichioro-p-phenyienediaming £08-20-1 + - (=]
G250 |1.2-Dkhiofopropane TE-BT5 + - 58]
C2Z51 |1.3-Dihiofopopen (AKA Teiana [ 542756 - - [11.34]
CI6Z |Cilonios EEEN ¥ - [E1]]
C253 |Dilcafal 115-32-2 -
CZs4 |Dledm B0-57-1 + + (53]
C255 |Dlethanoamine 111422 - - [£5]
CI56 |Dlethylace@mide BES-E1E
CI57 |Dlethylene giycol 111456
G568 |Diz-ehynexyladpate 103231 E - (]
CI5% |Diz-eihylmexylphnalae 117-E1-T - - [57] - [16}~
CIT0 | N N-dieihy-3-[2pyndy-1 -onoejazo @anine T3A7-45-1
C271 |Dilethyistibesinal SE-53-1 + E [11, 5]
CZ7Z |Deihysibesinl dpropanae 130602 - 58]
C273 |NN-Diethyl-2-thiourea 105-E5-E -
CZ74 |1.2-DFommylhydrazine B28-35-4
CITE |DRaone 21626-85-1
CITE |Diglycidyl resarcinol ether, technical grade 101806 + - B
C277 |3.A-Diydrocoumarn 113846 - + [55]
CZTE |1.2-DRydm-2-{5-nin-2-nenyquinazoln-4[3Hone  [33355-33-2
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D Chemical CAS Ho. “c":“ m:"“ 2":: TGR :g:‘
G279 |36-DiNyao-2-nioso-2H-1.2-00azine 3276413
CZ80 | Diyarosatale FTEES
G231 |1.2-DiNyan-2.2 2-rmehykuincine 47477 - . Bl
CZiz |Dmehoane EPERVIE] T
CI83 |Z5-Dimelony-2-amnosioens SE03-510
TInd |33-Dmehorybenaane .4 -Blsrcyants ERE] T
CI85 |3.3-Dimethaxybenzidine ZHCI 20325400 ) i
TIft |Sh-DmemonysErgmatcysin BEITEToE
CZ8T |NN-Dimelhyr4-amhoazobenzene B0-11-7 + . -
C286 |E-Oimemylaming-4,3-dipheny-3-nepiancl acetale HCl (43033725
CZ88 |Dimelhylaminoethynosoemnylmea, nirle sat 42713707
CI30 |TansZ-{iDmemylaming)mehyimng] - SE7a6540

[2-{5-nro-2-furyivinyi-1, 3 d-onadiaznie

CI31 |NN-Dimethy@nine 121657 +
TIEZ |7.1z-Dimemybenzaanihracens T T T [E] ¥ el
CI33 |3.3-Dimelhybenzidine 119037 + . -
CI34 |3.3-0melhybenadine ZHC] Bi1Z525 T
CI35 |Dmelhykarbamoyl chionde TeAA7 + . ]
TZ% [1.1-Dmemyhydazne ST14T P Tl
CI37 |12-Dmetyhydazne ZHCI 306375 + ]
CIS6 |Z-Z2-Dmetyhydazna2-5nieaimylfihlazale | |26035654
CZ30 | Dimelhyl hydrogen phosghie 365550 - + &)
T300 | Dmethyl menylphosphonats TEeTIE TC
C301 | Dimethyl morpholnoghoegporamicate 587251 E
T30z |Dmelhymiamine FRTFE T
C303 |45 Dmetyr2-{5nire-2-uryljpyrmidine 55355
T304 |1Z-DmemyFniroimigazoe s51-528
C305 | Dimeinyiviny! chionde 513371 . T Ea
T30t |DhArschomopiperagne 55557001
G307 |DHN-nfroso}permydropyrimKing 15872556
T306 |DhAmsopiperazne 140734
G305 |ZA-Dhfirotoiuene 121142 . . B
T30 |Z5-DRiotoisene B0s-202 B 5. 5]
C311 |Dnfrtoliene, Ecnical grade 25321-145
T3z |1A-Dioxane 2381 = B 0
C313 |Dipentyniosamine 13256060
T34 |5.5-Diphenyhydanton 57410 £ B &)
G35 |Dipyrone BEE53
T35 |Doayiaming succinate SEE-10T = B Hon
C317 |apnaEcdysone 3604873
T316 |Enovd F015303
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D Chemical CAS No. Ames ""c"":“ m."":"’ :“':: TGR :f:
C21% | Epkchiomyarn 105635 + - [
C320 |1.2-Epoxybuians 105887 ¥ = [E]
C3z1 |17-5-Esranii 50-28-2 - - [50, 101] - (16}~
CizZ |Esvamol musiard ZI0EETEE
C323 |Esvagole 140670 - 50]
Ciz4 |Eminy estradiod 57636 = = [E]
C325 |Emignamide 535-334 +
| CizE |Emionine 13073353
C327 |DL-Ehionine £7-21-0 -
[ Cize |o-Dinoxybenzamide 935-738 ¥
C320 |Emyl acryiate 140635 ¥ - ]
C330 |yl aconal Ba-175 - 5]
C331 |Z-EthyHO,N M-azoxyeihane 16301-26-1
C332 |Z-EMyHO.N, M-azoxymenane S7A07-25-7
£33 |Emylbenzene 100-41-4 - - £
T334 |Emylene giycol monobutyl ethar TiiT62 = = =l
C235 |EmMylene iming (AKA AZrdIng) 151-55-4
C33 |Emylene oode TEZ1E ¥ ¥ [EG] ¥ iG]
C337 |NN-Emyenstiourea 95457 - - [~
C338 |N-Elny-M-omyinydrazang TAOZ0-TEC
C33% |Emyinydrazing HC1 16213144
T340 |Emyl methanesulphonats EI-50-0 ¥ ¥ = = (iG]
C341 |N-Ethy-N-nkro-N-nitresoguanidine £38E5-234 +
C34Z |Emyinirosocyanamide SEL34-TT4
C343 |1-Ethyinkoso-3-[2-nydrxyethyl-urea -
T34 | 1-Eihyinios0-3-[Z-0R0popyiFurea TI0555-547
C345 |1-Ethy-i-nbosourea 753730 ¥ ¥ E0] + iG]
Ci56 |4-Enysulbhonyinaphinaens-1-suionamide B42-00-2
C347 |FDAC Green 1 4550788
C348 |FDAC Green 2 5121208
C343 |FDAC Red 1 (Ponceau 3R) 3554028 - [LET]
C350 |FDAC R2d2 BEIE]
C351 |FDAC Red4 (AKA C.. Food Red 1) 452532
C352 |FDAC Viole 1 [AKA Benzyl Vioket 48] 1654053
C353 |Fnastends QEI15-26-T
C354 |Fuconazok BE3EE-TI4
C355 |N-{2-FOrenyl}2,2 2-immsorsaceEmice 383-17-7
C356 |4-Fluoro-2-aminooiphenyl 325036
C357 |N-2-{4-Fluorooiphenyljacatamie 385-32-3
G356 |Z-FlworceinyFnimosourea BE112-86-7
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D Chemical CAS No. = b "'"I""“"“ &ﬂ TGR ::i:'_‘
C253 |S-Flsorourac 1218 + + [ET]
C350 | Fluvastan 0357541 = = G5
C351 |Formakenyde 50-00-0 + - -
C352 |Fomic ack 2-[3-memyl-2-ihiazokinydrazids 32853214
C353 |FOMmic ack 2-{4-{5-NRo-2-uni|2-hiazoihyoazde  (3570-75-0
C3s4 |Formyinydrazne £24-E540
C355 |Fosatyl Al 3014E-24-8
C356 |Fumankn B1 116355-630 ¥ ¥ o]
C357 |Furan 110-00-9 + E (5]

| 286 |Furtural GEDO1-1 ¥
C350 | Furturyl Alcohol GE-O0-D E - (5]
C370 |Frnsemide G4-318 ¥ - [E]
C371 |Funytiuramide (AF-Z} 3E3E-53T + + 1
C372 |Gallum arsenige 1303000 = [EG]
C373 |Genzan vioiel (AKA Hexamemylp-osaniine chionde)  |S48-62-3 -
C374 | MZ-gamma-Ghamy-g-hydraznobenzoic 3cd =
C375 |Glyodakehyde TE5-34-1
C376 |Glycdol SE5-E35 n n ]
C377 |Grseofulvin 125078 + - -
C3Te  |Haloperidol 52660 + +e 5]
C37% |HC Blue 1 {Impure and purned) 2784943 + - [oE]
C380 |ACOD mbdume Wb
C381 |Hematoxyin s17-28-2 TC
C382 |Heplachior TE-44-5 ¥ - e~
C333 |Hexachiorobenzens 118741 TC
T334 |Rexachirobiiadizne FT66-3 = ¥ 8]
C335 |Hexachiorocyckhexane, technical grade £05-73-1
C356 |apna-1,2,3,4,5 E-Hexachiomoycionexans 10E4E
C2337 |peta-1.2.3.4 5 6-Hexachiorocyclonexane 313-857
C358 |gamma-1,2,3,4,5 5-Hexachirocychnexans (AKA SE80-0 = = -

Lindana)

C333 |Hexachioretnane G7-72-1 -
T390 |Hexamethyimeamne £31-180
C331 |Hexanal methyformynydrazone S7500-22-4
T332 |Hexanamige E25-02-4 =
C333 |N-Hexyhitrosour=a 1ET74-85-1
T334 |Hydrazne 302012 ¥ (L]
C335 |Hydrazne sulphate 10034932 n E [l
C336 |Z-Hydrazno-2-[p-aminoghenylmiazoe TE045-T18
C237 |2-Hydrazino-4-{5-nito-2-furyl thiazole ZE043-6E-3
C398 |2-Hydrazio-2-p-nirophenyl Gzl TEOAT-T-7
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D Chemical CAS No. Ames “c":“ m.".""'“ :Iﬂ TGR ':f,:'_‘
£330 |pHydrazhobenzoic acid RO 24560773
TA00 |Hydrazobenzens TZzeeT T
Cal1 |Hydrogen Peroxide TT2284-1 P - T08]
TA0Z |Fy@roqunone 123318 T T &) - o]
C403 |N-rydrony-c-acelyaminafuorens S35z P ¥ RG]
TA0A | 4-HydroryamincquncineN-oxoe TE37 563
CA05 | 1-Hydroxyanmmaqunone 179431
Ca06 | FHydroxyp-outyophensliade o7
CA0T | 1-Hydroxyectagale 51810447
Ta06 |A-Z-HydoRysnyamino e SN2 MienyIqunazning |33355-365
C405 | 1-z-Hydroxyeihylis-rinetururyidene) 5036033

aming-2-midazuidinone

CA0 | 1-{Z-HydoRyeinynioe0-2-ehyurea
Cal1 | 1-z-Hydmoxyeinylr1-nirosourea 13743072
CHZ |ZHydoxyehyihyarazine ez
CH13 | 1-{3-HyQrOXypropyi}-1-NiTosourea Ti752-70-0
CAd | T-HydronysaioR SEEBTT
CH5 |ICR 170 145558
CA1E |ICRF 153 FIA1EET5 . [¥Z3]
G417 |indoldan 100643557
CATE [lodinated gycerl SE34-353 E = [Ei]]
C413 |isobutyl nite 5a2-55-3 + + [£5]
CAZ0 [lsomazole SEIIEEZE
CaZ1 |isoniazd 54853 +
CAZZ [lsonicolinic acid vannilyidenenydrazios FEE A
C423 |isophomons TES51 T . [10E]
424 | [EOpNOSPRAMInE ET R
425 |isoprens 76755 - P Bal
CAZ6 | Kepone [ARA Chioriecons) 143500 =
CAZ7 | Lasiocampine 303-22-4 + + [E]
CAZE |Lead Acetdie ER R P = [ii]
CAZ0 |Lead acelmie, basic 1335325
CAW |Lemephn Za3E54TT
C431 |C-manene SEa027 5 . B iGN
CA3Z | Lueoskyin FT964-445
C433 |Malonadenyde sodium salt 23382045 -
T4 |Manganese elhyenebEhiocarbamars 13427362 F
CA35 |MeA-aphaC aceme
CA3% |Welamine 081 = = [E7]]
C437 |Meiphaan 145623 + + ]
Ci3 |Z-Werapiobenzoihiazoie 185304 T = ]
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D Chemical CAS No. smea " o "'"I""“"“ 2::: TGR :g:'_‘
C435 | Mercunc chionde T4BT-A4T - n +T [a7. 48]
C430 |Mercurymethyichionds 115093 - n
Cad1 |Metepa 57-35-6 + [0
C44Z |Methagyriens hydrochionde 135-23-8 E ¥
C443 |Methidathion 9E0-37-8 - - [
Casa |Memimazor E0-56-0 - ¥ - [
C445 |3-Memoxy-2-aminoazobenzene 3544238 P
| C428 |z-Memoxy-3-aminodibenzoruran SE34-17-3
C447 |-Memoxycatechal 934-00-9
[ C428 |a-Memnoxyphenal [AKA HydragqEnone monomemyl 150-76-5 - ¥
emer)
C443 |E-Memoxypsoraien 255817 * + E [Eo]
CA50 | Z-MethyrO,N,N-azoxyethane ST40T-344
C451 |Metnylazoxymethanol acelat 5E2-62-1 T ¥
Ca52 |apna-Melhylbenzyl alahol GEEE-1 - n
C453 |3-Memylnutanal metnymormynydrazone 57580-21-3
CA54 | Methyl er-butyl emer 1634042 = = = ]
C455 |Methyl carbamata 525-55-0 - - - [E]
Cd5c |a-Wemyicalechal iE3E58 - - [Eil]
C457 |3-Memyicholantnrens SE 405 P + + (EE] + 18]
Cd58 |Melhyl clofenapaie Z13406E-1 = - [F5] - e~
CA53 | 1-Memyi-1 &-dihydro-7-{2-{S-notunyjvinyi-4- -
ooo-1,3-naphyridine-3-caroxylate, potassum
Ca50 |3-Memyra-dimemylaminoazobanzane SEa0-1 F: ¥
C451 |N-Methy-N, 4-dinfirosoaniline 95509
Caaz |4 A-MehyienabisZ-Chomaniing] -84 F: ¥ = 1. 351~
C453 |4.4Methylene-is{2-chiomaniing) 2 HCI E4045-20-2 ¥
Casd |3 A-Melhylenebis[N,H-dmemyEniing] EE F: =
Ca85 |44-Methylena-tis{2-mamylaniine) #35-88-0 *
Cd5e |44 -Melhyiened@niine ZHCI 13580448 ¥ n +g [EX|
Cas7 |Memylugenol 93152 - - - 34
Cd5e |N-Mehy-N-omylnydrazine TEE-17-8
C458 |Methyhydrazine £0-34-1 -
C470 |Methyihydrazine sulphaie 302-15-8
CA71 |Methyl lodke 74864 P
Ca72 | Wethyl melhanesuighonale EE27-3 ¥ ¥ ¥ [EG]] ¥ 18]
C473 |Methyinitramine s55-57-2
Ca74 | Z-Wemyr1-niraninragunane 28157 F: ¥
C475 |4-Memy-1{(S-nofururyidenslaming}-2Amikazoline [21636-36-8 *
CATE |N-Miehy-H-niro--nRroeoguanidng TO-257 F: ¥ ¥ [EG]] ¥ iG]
CATT |a-{Methyiirosaming-1-{3-pymdyl-1-ouianol TED14-21-8
C478 |d-Metnhynirosaming}-1-3-pymidyl} I-jDutanone) [NHF) (64091014 e - E +[2_?s.n.‘31]; ¥ 8]
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D Chemical CAS No. amez " c":" m:"" :::: TGR E’_‘
Ta7s |a-{d-N-NethyrN-niosaminostyryiquinoing 16655-106
TA80 | (M- MemyniTosajatening TT1926-835
Ca481 |(N-6HMehyhirosajadenosine 4128671
Tasz |N-Mely-R-irosobenzamide FIZ12-066 T
Ca83 |N-N-MeyFH-niosocarbamoyirL-omiine 38d2-17-1
Tasd |Wemynirosocyaramios SIEEETTE T 3
CA85 |Fj-F2-Memy-N-nitosopipardine 14026030
Tame |S(+ 1o Mehy Nniosopipendne SET0244D
CA37 |N-Methyolacryiamide GZE425 - + . REE)]
Tame |Wemyphenidats ACl PR = ¥ = [E]
C40 |Metronidazok FFENTR] s ¥ . - > e
Taa0 [wirex T385a5 = =
T431 | Mirex, photo- 3501-144
Tasz | Mammycin © S007T7 T p p [ET] re iG]
433 |Malybdenum maoxide 1313275 - -
CA34 | Wonoacelyl ydrazne 086571 F TR
435 |Monocrotdine 3152210 - " " ]
T456 | L-5-Momphalnomeny-3-[[5-nEofuriryigens) R

amina}-2-oxazoiidinane HCI

CA37 |4-Morpnoing-2-{5-niro-2-mienyljquinazaine 56138463 s
TA%E |Nafenooin 3771155 = ¥
C43% |Nalkiinc ack 3Ee05-2 s -
T500 |Naphinalens Ei A = ¥ = ER
CED1 |1 5-Naphihalenediaming 2243621 s +
TS0z |z-MaghinyEmine ] T ¥ = [k
CE03 |Nickel suffate hepiahydrate 0101561
504 | Nicotiric acd hydrazide SE3eaT
C505 |Nmiazde 135545 T -
506 |Nmibiacate acd T39-138 = = = B
C507 | Nlloiacetc acd., nsodm salt S084-313
S8 |NiEibiaoztc 30, isodim sall, manohydate TEEEZ-535 = =
C509 | N, sodum TE32-000 s - E + B0, 521, - BE]
TE10 |S-NEroacenaphtens BOZE7 5 y E . [1[?][2
CE11 | 3-Niro-p-acetopheneide 1777840 s
TSz |S-MEroo-anidne EERES T =
CE13 |o-NEroanisok 91236 s +
T514 |NEobenzens ] = = = T8
CEIS |e-MErabendmidazale 94520 s "
516 |p-Nirabenzok acd FEEE] 5 F = [E5]
517 |4-MErabihenyl 92933 T
TE1E |Wmoten TE36-755 T = = i
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D Chemical CAS No. ames M o ""I":“ 2":: TGR ':i:'_‘
CE19 |S-MRo-2-furaigehyde semicarbazone (AKA 53-67-0 + ¥ - 1501
Niofurazone) B
TEa0 | 1-c-NAroaururyigens jaming]nydantain B7-200 ¥ ¥ = [E] ¥ (iG]
[AKA NIrosurantoin)
G521 | 1{{5-Nirofurfunyldensjamingl-2-midazoldinone SE5-B40
C522 | o 5-MRm-Z-uryl-imidazol1 2-aipna pyridine TE196-31-1
C523 |5-{5-MRro-Z-furyi-1.3, 4-oxadazmie-2-0l 2122863
TS24 |NA[S-5-Nitro-2-Turyl)-1,2, &-onadiazole 36133067 T
s-yiFmetnyllacetamide
C525 | N-{5-[5-NRM-Z-uryTF-1.3,4-iNatazo-2-yjacetamioe 2578753 ¥
[ CE28 |3-{5-MAmo-2-furylihiazoe E3757-26-1 ¥
G527 | N&-{5-NRm-2-unyi}-2-hiazoiylacetamioe 531628 +
[TC328 | N42-5-MRmo-2-Tuny-2-Niazcey[formamios TARSADE-E ¥
CE29 | N N[5-[5-Nmo-2-furyl}=-azine-2.4-diy] 51325350 ¥
bisacetamide
CE30 |NMogen mustard SiT52 T ¥ ¥ (L]
C531 |NRDgen mustand M-oxide 125-65-1
CE3Z |3-MRo-3-hexzne 2E12220
C533 |NEomeihans 75525 - - [E5]
T534 | 2-MRro-p-phanyensa@ming S307-142 ¥ ¥ - (1] ¥ (iG]
CE3E | 1-MEopyrene 55224310 ¥ ¥
C536 |e-MRroquincine B07-35-2 T
CE37 |4-MEroquingline-H-owide 56575 ¥ ¥ + [E0] n 18]
CE3F |N-Wircsoalyiehanglaming G1306650
C539 |N-Nirsoalyl-2,3-dhydraypropyiamine BE2DE-166
T540 |N-Hirosoaly-a-nydroxypropylamne G1306-702
G541 |N-Nirosoalyl-2-oaopropylamine 91306713
CS4Z |NRosoamylmethan BA005625
C543 |NEDsoananashe 1133543
C5&4 |NmDso-Daygon 3ETTT-136 T
C545 | N-NRroSODENZIMIazZUron 51542337
TE86 | N-WArosohis 2-hydroxypropyljamne SI500E46
G547 | N-Nirosobis(2-onopropyljamine G0508-36-4
T548 | N-NRros0-bis4.8, 2-muor-N-DUyjamine B3335-324
CE23 | NEsodibatyamine 024152 ¥ - [~
CE50 |N-Mirosodiancaming 11165547 T = (L]
C551 |N-Nirosodietnylaming (disthyinfrosaming) 55165 ¥ = - [~ n 18]
TS5 | 1-MR0s0-5,6-aiNyarourach 1E813-368 ¥
G553 |Ninkmso-2. 3-ahydroyprogylethanaiaming 59311764
TS84 | N-Niros0-Z, 3-0myorXypropy-2-nyeroXypropy-aming (68911755 ¥
CESE | NRDso-2,3-dinydroxypropyl-2-0xnpropyiaming B2177-500
CE56 |N-Hircsodmetyiaming [dimetynirosaming) 52750 T ¥ F [E] ¥ (iG]
CE57 | 1-MH0s0-3,5-aimethy-4-benzoyipiperazina E1034-40-0
CE5E |N-Wircsodphenyiaming BE30E -
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D Chemical CAS No. ""c"":“ m:""'“ :lm TGR :f:
C550 | p-Mhrosodiphenyiamine 155-105 ¥
CE60 | N-NArEcapropylaming GE=es - i~ ¥ iG]
C561 |NmDsogosecameinyiensiming 40580-65-0
CEa2 | N-Mirosoepheanne T7B0E-50-2
C563 |NmDsoemyimetnylamine 10505956 - M
CEad  |NRODsoemyimetnan B14-655
C565 | NmDsohepiamethyleneimine 20917451
CE56 | N-NArcschexamethynaimne EEEEE]
C547 | i-Mhrosohydanion 42575262
CE5E | 1-MRos0-1-hydroxysty-3-chioroethyiurea SEA0E-34-7
C560 | 1-MAoso-1-[2-hydroxypropyl F3-chlomethyiuea 26306-35-5
TE70 | N-NArDa0-(2-nydronypropyiH 2-nyaroxy ety amine TEAgE-3a2
CET1 | N-Nirso-3-hygroxypymrolding 56222355
TE72 | N-HAroso-hHEoDItyLNEa TEd£0-1
C573 | 2-MRrosomethylaminogyridine 16215960
TE74 |NEDsomemyianing EEGES
CE75 | N-Niroso-M-metnyloecylaming 75851220
T576 | N-HArsomety2 s-anyaraxypropyEmine BE451375
C577 | N-NAroso--methyl-N-dodecylamine 55000-44-3
T576 | N-HArD&0-H-matmyl-2-Tuoraning 537557
C579 | N-NArosomethyH2-hyoryemyl amine 26321665
C580 | N-HAraomety-2-nydroaypropyEmne TE11655
C531 | N-NArosomethyH 3-hyororypropyfiamine 70415557
C582 | N-HAraometyiZ-oxnpropy amine 55354515
C543 |NRDso-N-methy-N-{Z-phenyljethylamine 13256116
C584 | N-HAr&o-M-mamy-Nsiradecyamine 75851206
C545 | N-NArosomethyHZ-tosylonyethylamine -
C586 | NRDsomENyImOECyamine BEI0T-266
C547 | N-NArosc-h-methylurea BE4-53-5 ¥ ¥ 50 ¥ 116]
C588 | N-HArcEomomnoine E] ¥ [T
C540 | N-NRrosanomicatine-1-H-oxios TE24E-24-9
C580 |3-MRE0-2-onazoidinone 38347745
C531 | NRso-2-oxopropyethanciamine QITT-455
C5a2 |N-NAreopperazing SE33-473
C533 |N-Nirosoperdine 100-754 - [
C534 |N-NAropynoidne 530552 - i~ ¥ iG]
C535 |NRs0-1,2,3 G-tetranydropyndine 55556-925
T596 |N-HAreomizane E1795075
C537 |N-NArosotniomarphoiine 26541515
C536 |o-MRmsolmiEns B11-234
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in vivo

TGR

D Chemical CAS No. R ps pebis TGR =
C535 | N-Hiroso(Z.2,2-iuomnethyijethyiamine EI0ME-80-4
CEQD | N-NITo&0-2.2 d-rimethyi-1 2-dinyaroquinsing polymer  [28925-77-0
CEQT | 1-MRroso-3.4,5-mmethylpiperazine 75351164
CEQZ | E-MRro-C-toluiging O0EEE ¥
CEJ3 |Norlesiin B015-12-1
CEQ4 | Ochrataxn A 303475 -
CEQS |O¥aregam B02-75-1 - - £ + 18]
CEDE | N-D-Cxo2-iuorenyljacatamios 309E-50-2
CEQT | Owoini: acid 14506-20-4
CEde |4.2-Oxymanine 101-60-4 + + [E5T]
CEQS |N-Dxydiethylens miocarbamylN-oxydethyiens 13782517 ¥

sulphanamiga N
CEID |Cxymethoione 432071 - - 50, 18]
CEI1 |Czone 1002E-156 ¥
CEIZ |PenEachiomanioie 1625212 -
CE13 |Pentachioroemans TED1-T + - [E]
CETd | Peniachioronirooenzans EIEEE ¥
CEIS |Peniana memytomylhydrazane ST580-20-2
CETE |n-Pentyinydrazing HCI 1110562
CEIT |Petasienne E0102-37-6 ¥
CEIE |Phenacethn EI442 ¥ ¥ [0, 35
CE1D |Phenazone E0-20-0
CE20 |Phenazopyriding HCI 135-40-3 + + Lk}
CE21 |Phenestenn 3E2E-10-8
CEZZ |Phenobarbiial S0-0E-6 + + [Eo] - [
CE23 |Phenobarbital, sodlum 57307 - [
CEZ24 | Phenoiphinaiein TT058 ¥ ¥ 5. 0]
CE25 |Phenoxyberzamine HCI £2-82-3 + - 1]
CEZE | Phenylpuazone 50330 ¥ - [E1]
CEZT |1-Fneny-33-mmethyiriazene 7227314 + [EE]
CEZE |p-Phenyens@iaming ZHC] E15-28-1
CE28 | Phenylemyinydrazine swWpnate 155-51-4
CE3I0 | Phenylgiycidyl ather 122601 TC - 120
CE31 | Phenyinydrazng HCI S0-2E-1 +n [E]
CE3Z |o-Fnenyphenal, sodium 132-27-4
CE33 |o-Pnenyphanal 00437 ¥ - [zi]
CE34 | Phorbol 17672255 TC
CE3E | Piparoayl butoxide 1036 -
CE36 | Fiparoayl sUphoxids 120627 -
CE3T |Pivaklacions 1355-25-3
CE3E | Polyorominai=d bipnanyl mbeure BT77A-307 - [ETH]
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D Chemical CAS No. amss " o m:""“ 2“:: TGR :g:‘
CE39 |Potassium Dicarbonate 205146
TE40 |Prednimustng TO06E-24-7
CE21 |Prednisolone S0-24-8 -
CE22 |Primacione (primkdone) 125397 3 = - [E]
CE23 |Provenscid STEED - -
CE24 |Procarbazine B71-16-8 -
CB45 |Procarmazing HC (Natuan) 366-70-1 - ¥ [30. 129] + 18]
CE2E |Progesterone GRE=E] - =
CE47 |Propane sulione 1120718 P + + il
[ TCE48 |pel-Propiolacone ] T ¥ - ] ¥ iG]
CE23 |1.2-Propylene oxkde 75560 P + + i
CESD |N-N-Propy-N-ommyinyorazine TT331-50-5
CES1 |Propyihydrazing HCI SETOEEE-S
TESZ | N-Propy-H-niro-h-niresoguankne 13010076 3 ¥
C653 | N-Propy-N-nrOSourea E16-57-8 + + ¥ 23] + 18]
TESd |Propyfiniouraci SiEE - TC
CESS |Pyrine 110851 - - - [50]
TE56 |Pyriamine maesie 50336 B [E]
CEST |Pyrmethamine SE-14-0 - + 1 145, 53]
CESE |Quercetn 17395 3 ¥ - =
CESD |p-CQuinons dindme 105-11-2 + + - [124]
TESD |Reserpine SIEEE - - vE =]
CES1 |Retnol aceiaie 127478 +
TE&1 |REampien 13203461
CES3 |Ripazepam 2E30B-26-1
CESd | Sacchann, 5oam 175458 - E - 125 = el
CESE | Safroie 04587 - +
CES6 | Sabutamal 16555040
CB&7 |SDZ 200-110
TESE |Selenlim demyidiiiocamamas EFERER
CES9 |Selenhim sulphide T445-34-6 P + - [50]
TE70 |Genkrking TITE-185 3 TC
CE71 |Sesamol 533-31-3 -
TE72 |Somum denrmate 10566010 3 ¥ Y| 28]
CET3 |Starigmatocystin 10048-13-2 +
TE74 | Stepiozotoh 16963664 3 ¥ 127, 128] ¥ (iG]
CE75 |Stobans BI01-50-1
CE7E |Gtyrena 00425 - ¥ ] [0, 32, 50
CETT |Styrens oxide 96-05-3 P + - [11. 33
TE7B |Succinic anhydriae 108308 - -
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in v i vive N ¥ivo TGR

ID  Chemical CAS No. ames e = Sl TGR =
CETD |Subalate N +

CEB0 | Sufamethazine ST-EE-1 - E

CE81 | SuFamathoxazoie 723466

CEaZ |4 4-Guronybisacetaniios TTAE-3

CEA2 |SX Pumie 2611-827 - E1] - B9
CEad | Symphyine ZT571-955

CEBE |Tamowien crate S4365-24-1 ¥ [129, 120]

CEOE | Terputaline FENER =]

CEAT |Tasipstermne 58-23-0 - [31]

CEBE |33 ,44 Telaaminoolphenyl HCI TA11-205

CE88 |2.3.7 B-Tetrachiormdbenzo-p-Boxin 1746-01-6 - - - REE - [16}~
CEG0 |1.1.1 2-Terachiormehans £30-00 - 3 ¥ ]

CE31 |1,1,2.2-Tetrachioroethans 79-34-5 - - + [E]

TGz | Temachioelnyene 127184 - - - 6]

CE03 |Tatrachiorvinphos DE1-11-E R -

CEad | 12-0-Telradecanoyiphorool 13-acetate 16561-29-8 - + - 6
CB35 | Tetanmmo-m-phenylensdiaming 2HCI BI8BE-TT-1

CEGE | Taanydrofuran 109-83-0 E - - [EG]

CE7 | Tetrahydro-2-nkroso-2H-1.2-oxazine 40546-58-3

CE96 |Teraniromamane S09-148 ¥ 3

CEI |Thioace@mide EI-E55 - TC + [E]

CTO0  |4.4-Thiedianiine 133-65-1 # +

C701 |beta-Thioguanhe decyrboside E4030-276

CTa2 |Thio-tepa 52244 + + + [11g] = (]
C703 |Thiouracl 121-80-2

C704 |Thiourea EIEEE - - [iEE]

CTOS |Titankm dioxide 13463677 - - + [ET]

C706 |Toiens 108-88-3 - - ¥ [ET]]

CT07 |2.4-Toluene dilsecyanaie SE2E2D ¥ E

C70E6 |Toluene dilsecyanaie, commercial grade (2,8 and 2,6)  [26871-62-5 + - - [ED]

C708 |o-Toluenesufornamigs BE-15-7 R - 135]

C710 |m-ToRiging HGI £3303-8

CT11 |o-Touding Q5534 + + +1 149, 50]

C712 |o-Toluding ACI E35-21E ¥ E - [EE]

CT12 |p-Toluding HCI 540-23-6 +

G714 |p-Toiylmea RIS

CTI1E |Toxaphens B001-352 ¥

CT1E |Trenimon ERE] + + ¥ 1136

C7T17 |Tramcicione acetonide TE-255

CT1E |Tramierens 355010 E 3
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D Chemical CAS No. ""c""':“ ""I""""“ :::: TGR ';E:'_‘
CT19 |Triromomethane 75252 + = [

C720 |Trchioracec acd 76030 TC = [E=]

CT21 |2.4,56-Trchioroaniine 634-83-5
[T C72z [1.1.2-Trchioroethane 75005 n - REG]

C723 |Trchioreethylene (with and winout eplchiorohyden)  |75-01-6 - - B4 - T8~
C724 | W< TChiomomemyiino@Hinaimide 133072 ¥

C725 |2.45-Trchiomphanot 56-06-2 -
[TC72e |1.2.3-Trchiompropane OE-16-4 ¥

C727 |Trethanciamine M2T1% - - [E5

C726 |2.2,2-TMbare-M-A- S-NRro-2-ury - 2-hiazoly 3011463

acatamide

C720 |Trifwaln, technical grade 1532003 -

C730 |2.A,5-Trmehyaning 137177 n

C7T31 |2.4,5-Trmethyaniing HCI 21436975

C73Z |2.A,5-Trmeinyaning Hel 5334119

C733 |1.2,4-Trmeihyibenzene 25636 - [138]

T734 [Trmenhyphosphate Si2-55-1 E ¥ 138

C735 |Timeshymiour=a 2485772 -

C736 |2.4.5-Trnibo-1, 3 aimethy-s-ien-utyDenzens Bi-152

C737 |Trinirogeycenn 55630

T738 [Trs(Z-chiroemylphosphats TI5-55.8 = ¥ [

C738 |Tris-1,2,3-{chawomethaxypropans 3E571-73-2

T740 [Tris(Z - 0Ibromopropy PO phaE TIBT2T ¥ ¥ (k] ¥ (i)
C741 |Trs(2-ehyhexyphosphate TEd2-2 - - [

C742 |Urach ] ¥ (iG]
C743 |Urach jurac mustand) BE-75-1

C7a4 |Urethane 51756 = ¥ 30, 123 ¥ (iG]
C745 |vanadum Pentoxke 1314621 + - 50

T746 [winyl acel@e 05054 ¥ [E0]

C747 |vinyl Dromige 523602 - [~

T746 [winyl carmamate 5805739 ¥ [{E] ¥ (iG]
C743 |vinyl chionae 75014 + [Ex]

T750 |-Vinylcycahexene 00403 = = L]

C751 |winyldene chioaige (1,1-Dichioroethylena) 75354 TC - o

T752 |2 A-Nyling ACI T1436064

C753 |2.5-Wylkine HCI 51786529

T754 |Zearaienons TTo24024 ¥ ¥ L]

C755 |Zinc dmemylidthiocartamaie (2iram) 137-204 + - 143

C756 |2nc emyknenishkcarmamais (Zineb) THZE6TT - i)

Ames, Ames iest; CA, chromosome abemation 28t M, redent enythrocyies micromucieus fest TGR, transgenic rodent mutation assay
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iR VIErD i viva

Chemical CAS No. Ames CA e

in vivo
MH Ral.

Fesults of genotoicly data are given as follows: [ [ [ [

+, posiive; -, negative; | | [ [

E. equivocal 12sull, when response s weak or not reproduced Detwesn expenments or Detwesn Bboratones;

TC. technically coMpromISed;

", posiive response at both =10 mM and =2 mg/mL [25];

™, new data or alteration of the resuits from the onginal OGX [10];

* notIn the farget ssue(s) of carcnogenicty.

-, N0 Information on Grgef cel exposure In e review paper or database for negaive reswt i vivo .

3. pociiive I rat reaied by NoEvenous Injechon [11, 35, b, Maybe due 1o Nypenenmia; ¢, negative 1 rat 35, d, 35 8

FeE base (116-004),

€, mayoe due o hypothermia in mouwse, but negative In rat; 1, negative In rat [£6];

Q. negatve 3s 22 base (101-77-8) [11, 40], N, a% fre= base [100-63-0; I, pOSAE 1 rai, DI negaive In e mouse;

|. positve by Inwaperfioneal Injection, bt negative by oral gavage: K, negative In rat 327, | [

|, positive In rat, but negative In mouse [11, 50] [ [ [ [
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Appendix 2: Genotoxicigty test results with rodent non-carcinogens

ID  Chemical CAS Mo. Ames ""c'f“ "":"“ I":'“::' TER T“Ef
HC1 | Acetoh=xamise ] = +
HCZ | Acetoniiie [AFRA ety nirie] TEOE = E ¥ [EE]
HC3 |Acroein 107-02¢ ¥ E - [E]]
HCA |Adipamide T =
WCE  |Agar B002-15-0
HCE |AMicarh TIEGE2 = E E [EE]
NCT |Alminum potasshm sulae 10043671 - TC
NCE |drAmpnetamine sulfate 50-13-8 E - +a [ET]
NCZ  |Ampicilin sihydrate TI77-45-2 - - - e
NCID |Anliazine 101052 - -
NC11 |p-Ansidne HCI 20265978 ¥
HCiZ [o-Anmranilic acd Tigas3 = = - E5]]
HC13 |-Ascorbic acid SElT E E ¥ =
HC14 |Aspirn, phenacedn, and caneine B003050 =
HC1E |AzZinphoemethyl (AR gusamion] BEE00 ¥
NCIE |Garium chionde diydraies 10326278 = -
NC17 |Benzoae, sodum 532-321 - +
NC1E |Benzoin 118520 - + - [3=. 135]
NC12 |1H-Berzoirazoie 25127 + +
NC20 |Benzyl aiconol 100-516 - - - [E1]
NCZ1 |Senyilim sufate 13510-48-1 - - 136
NCIZ |Siack PH [AKA Food Biadk 1) 2510304
NCZZ [Bromomemane ET] ¥ E ¥ 5]
NC24n-Butyl chionde 1059552 - -
NCIE | Butylrea SEE314 = TC
HCIE |gamma BuryToEcions [N = - (5]
NCIZT |Cafieing SEDE2 = ¥ E [EE]
NCZE |Caproiactam 105502 = £ - 726
NC22 |Camromal TTE5S - +
NC30 |2-Chioroacetophencne 532274 - =
NC31 |2-[Chicroacetyl}-acetaniie 140-20-E ¥ +
NC3Z |p-Chioraniing 106-47- ¥ ¥ E [ES]
NC33 |o-Chiorot=nzaimaloninie ZEDE-A1-1 E + - [LCE]
[AKA malonitrlle, o-chiorooenzylidene]
NG |Chioroginuormethans TEAES ¥
[AKA Nucrocarbon 23]
NC35 |[2-Chicroethyjnmethyiammenium chicrde EEEEE = E
NC3E |2-[Chicromethyljpynding HCH EESEAT-3 ¥ ¥ - [E]]
NC37 |3-Chiono-p-iodne FLEE] = E
[AKA 4-methylS-chiom-1-aniling]
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ID  Chemical CAS No. Ameg ""c'f“ "".':’ l';“::' TER T'EE
NC3E |Chiorpheniaming makate Ti3-00E ¥ - E]
HC30 |Chiorpropamide 402 ¥ E [EE]|
NC4D |C.l. acd orangs 10 1836153 + - £
NC41 |C.1. food red 2 [AKA Acld red 14] 3TET-EE-D - - £
NC42 |C.1. plgment red 23 [AKA pigment red 23] 5471404 -
NCA3 |C.I. plgment yellow 12 EISE 55 E
NCid |Cooeine TE-Er-3 - 50
HCAS |Coumapnos ST E - [LEL]
HCAE |Cyanamioe, cakium [ E - 753
NCA7 |Cyciohexanone 106041 E
NG5 | Cyciohexy@aming ACI E00ETED
HCAD |Detamethin EI01EE3-E E ¥ [EE]
HCED |Diailyl phihalats 13-178 ¥ - [EERE|
NCE1 |2,4-Diaming-2,2-stibenedisulionic acd, TI3E-20-1
disodium sat
NCEZ |2,6-Diaminotoiuene ZHCI 154E1-T06 + E [EE] - [1E}-
NCE3 |2,5-Diaminotoiuene sufate e + - =
NCEd |Diazinon EEENTN ¥ + REE]
NCE5 | Dibenzo-p-diown ZE2-12-4
HCEE |1, 2-Dichiorooenzens FEET E E [E=. 50
HCE? |2, T-Dichiorodibenzo-p-aiaxin IIEET-250
NCES | DichiorodMuoromethans TET1
HCED |1, 1-Dichioroethans TEid3 E ¥ [RE
HCED |2, 4-Dichiorophend 123052 ¥ - e
NCE1 |M,N-Dicycichexythicursa 1212299 -
NCE2 | Dieiarin, photo- 13386-73-5 E
NCE3 |Dimetnoate S0-51-5 + + 3]
NCE4 |Dimethoxane, commercial grage [AKA acetic acld  [926-00-2 +
aster with 2, E-dimetiy-m-dicwan-4-ol] ~ .
NCES |2.4-Dimethoyaniing HI E41E065-E ¥ - E]
NCEE |5-Dimemyaming-4,4-Gipheny--heptanone HCl | 1095-80-5
HCET |Dimetyfianmamide EEi22 E - REE]
HCES | Dimethyl ierephinaiaie 1I051E E E [ET]
WCED | Dicoattion [AFA posphorodiiniolc acd, 5.5 [76-04-2 E
dicane-2,3-dyl-0,0,0" 0 -tetraetiyl ester]
HCT0 |Diphenhydraming HCI 147240 ¥
HCT1 | Dipheny—p-phenyienediamine TA31T ¥
NCTZ |2,5-Dithiobiurea 142-26-1 -
NCT3 |EDTA, Tisndium sak tihyorate 150-36-2 - o [55]
NCT4 |Endrin 72203 -
NCTS |Ephedrne supnate 14725 -
NCTG |Eryihorbabe, sodlum B3E1-T7-T -
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MVATD I vivo in vivo TGR
ID  Chemical CAS Ho. Ames ER = e TGR =
NC77 |Enpihromych stearaie ENX] P
NC78 |Estazo@m 0075164
NCTD |0,p-Einy-0DD [AKA perthans] 72550 -
NCED |Ethyl telurac 20041-65-5 +
NCE1 |Etodo@c 21340254 -
NCEZ |Eugenal 7530 ¥ - =] - el
NCES |FD & C Qrean no. 2 [AKA C.L Food green 3 FECERER] TC E 3]
NCEA |FD & C red no. 3 [AFA uorEecan, T, 7, 5, 7- TEAZ565-0 ¥ E =]
tetraloo, disodum sal]
NCES |FD & C yeliow ND. & [AKA fanrazing] 1054210 ¥
NCEE |FD & C yellow no. & [AFA Food yelow 3] FREEETG] - - =]
NCE7 |Fenaminosut, fomused 40567 -
[AKA p-amethylaminooerzenediazn sWphonic acd,
NCES |Fention S350 ¥
NCED |Fenvalrale [AFA Cyant-a-pnenoyphenyimemyrd- |51630-58-1 ¥ ¥ 3]
cfiloro-alpha-1-methyiethybenzens acetate]
NCE0 | Fuometiron [AKE urea, 1,1-ametnyl 3- 2164-17-2 - - D]
(alpha, aipha, alpha-rmuoro-m-tolylH]
NCE1 |Fuonde, sodum TEE1-48-4 + E +[E3]
50, 57, =5
NCEZ |Gemmbrozl 25812-300
NCE3 |Guar gum 9000-30-0
NCGd |Gum arabic B000-01-5
NGBS |FC DlE no. 2 [AKA emandl, 2,2([22- EERT ] - - (LG
nydroxyethylaming}-3-nisrophenyliming)di-]
NCEE |G yelow s SEEI043E E
NCE7 |Hexachiomcycopenadiens AT ¥ - ]
NCEE |Hexachioroghens TO-304
NGB0 |Hexamemyensemaming 100970
MC100 |&-Hexyresorcnol 136776 - - [=a]
MC101 |Hydrochiorotiazioe SE-035 -
MC10Z |&-Hydroxyquinoiing [AKA E-quinoina] 145243 + - 3]
MC103 |Iodaform [AKA methane, miodo-] 75473 -
MCI04 |I50proD Y- S-Chioropneny|Caramats 212 E - Tan
MC105 |4,4-i50propyldensadphenct B0-05-7 ¥ - 1758
NCI06 |LEad dimelnydmiocaroamats 10010652 ¥
MC107 |LEvobunoiol HC] T4
MC108 |Lihocholc acid FEXRER-] ¥
MC102 |LoCust bean gum B000-40-2
NCT10 |MaEmon 1E3d-T6-2 E
MC111 |Makthion R + + [33]
MC112 |Makk hydrazide 123-331 E - ]
MC113 |Manganese (I} sulfats monohyarate 10034-25-5 + + [33]
MC114 |g-Mannitol 60653 - - 3]
MC115 |Memoreme SE052 ¥ T 3, 123]
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mvEre v in vivo TGR
ID  Chemical CAS Mo. Ames = = e TGR =
MCT16 |Methaxychior e -
WCT17 |aloha-Meihyitona sesquiydraie R R
MC118 |Methyl metacryiate B0-6245 ¥ - 160
MC118 |Methyl parathion [AKA phosghorothiols acid, 205-00-0 - + [33]
O, C-dimathyl o-{p-nitrophenylester]
MC120 |Monochioroacetic ack Te113 - * 61
MCIZ1 | N[ i-Napnihyl ethyenedamine ZHC) 1465254 n
[AKA PL-35779]
MC1ZZ |NICkel () SuFate hexahyarats =] n - ]
NCIZ3 |o-Niroaning 100016 ¥
WC1Z4 |3-Nitroarinraniic ack EIE-170 =
NC1Z5 |3 Nito-2-NyOroxyphenyiarsanic aci (FIES -
KA ToEarsong)
NC1Z6 |1-Nionaghmaens BEETT ¥ - [E-
WC1Z7 |2-Hitro-o-phenylenadiaming 95553 ¥ E (4]
NC1Z5 |+Niropropionic acid S0A-3E-1 E
NC1Z0 |Omeprazole ] E 3]
MC130 |gamma-Oryzanal 11042-64-1
MC131 |Oxamyl 23135220
MC132 |ORprenoiol HGl EA52-13-3 E 23]
MC133 |ORylETacycing H T056-46-0 B T e
MC134 |Faramion SE352 - - [TEL0]
MC135 |Penicln Ve 132060 ¥ - &4
MC136 |Pen@arynmmol teiranirate win o0% TE115 -
¢-@ctnss monahydrats
MEC137 |Shenfomin Bl EREET=S -
MC135 |Bhenl 06052 ¥ e [3, 59
MC138 |o-Phenykensdlaming ZHCI G24-16-0 n - &
MC140 |Phenyiephnne HCI G757 - - =]
MC141 |1-Phanyt3methyl-5-pyrazoions B2-258 -
MC142 |Phenyrbata-naphthyEmine 135856 E
[AKA N-phenyt-2-naphthyiamine]
] aming HCl TI0E-E05
[AKA C.I. Oxigation base 24]
MC144 | 1-Phanyr2-hiour=a 103855 =
NC145 |Phmaamite BE-054 -
MC146 |Bhmalc anhydnoe ELRER ¥
NC147 |Picioram, techrical grade TE1E02-1 TC
MC145 |Poiys0rbae a0 B005-655 TC
NC140 |Promemazing HC SE333 -
MC150 |Propylens [AKA propens] 15071 - RES]
MC1E1 |Propyl galae 1780 n + 3] - [20]
MC152 |Resorino 106-26-3 = + [=a]
MC153 |RNodaming 6 [AKA baskc red 1] 9ED-35-E TC
NG54 |RolEnone B3794 - - 1766
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ID  Chemical CAS Ho. ”CT“ "":"“ l‘:“:’:’ TGR T':f
MCI55 |Sodim chiorte TTSE-152 * * =l
NC156 |Sodum Geihyiminipcaramate rihyorais 4165 -

[AKA carbamic acid, deshyidiihio, SodUm sak]
MC157 |Sodum hypochionte TEE1-52-0 £ - E1l
MC15E |Soric acid 110231 TC - &7
MC159 |Sotail HEI 950240
"HNC160 |SuMsoxazoke 127655 - . (55
MCIE |F-Gufmiens TTT02 -
MC1EZ |Tara gum SEE00-69-4
HC1ES |2,3,5 5-TErachioro-4-niroansoe FEEERER: £
MC1Ed |Telracycine HCl EiT55 ¥
MC1ES |Teirasityiriuram meLmde 97778 +

[AKA msUTIde, bis{diethyRhiocaramayt]
NC1EG |1-Tars-0eha-o-Teranydrocann aing 1972063 ¥ =
NCTET | Teirakis nydroayme iyl phaspranium chiarkde 124541 5 - [E]
MC1EE |Tetrakis(hydroxymethyl phasphorium sulfae SESEE-3-E + - [158]
MC1ED |TetramethyRhiuram disumde 137268 + =
MCATD |4,4-Thiobis] E-tan-DUty-m-cresal) 9E-£D-5 -

A sanonoee _
MCA71 |Tin (1) chiorde TTI008 ry . 3. 3]
MC17Z | Tolazamite TI56-19-0 TC
MC173 |ToDwamde BATIT - ¥ =l
MC174 |1,1,1-TAchioroeinane, tachnical grade TiE55 £ . (G
MC175 |THchiornuoromeinane TEEL4
MCITE |2,4,5-Trenirophenoiyacatc ack 9755 . -
MC177 |THCresyl phosphaie 1330755 -
MCATE |Trphenyin rydraxioe TEET-3 - + [165]
MC179 |Trproildne HCl monohydrate E136-72-0
MC1ED |Tryptoohan 73223 -
MC1E1 |Turmenc oleoresin [79%-85% curcumin) B024-37-1 £
["HC1EZ [Urea GEET TC
MC1B3 [Winyl tiUEne (65-71% m- @nd 32-35% &) 25013154 T + [EE]]

[AKA benzene. sthenyimatigt |

For explanation of the in vl resuits, in wivo MM and TGR results and other symibois see footnotes to Appendlx 1.

4, as free base (300-62-9);

2, 35 disodium sak;

|2, maybe due to hypathemnia;
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