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Case study 1.
Anemia for 2,4-difluoroaniline
(CAS RN: 367-25-9)
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Repeated dose (HESS) National Institute of Technology and Evaluation (NITE)
Short description
The profiler contains category boundaries to be expected to A
induce similar toxicological effects in repeated dose oral toxidty.
These category boundaries were developed based on repeated
dose toxicity test data in the database of Hazard Evaluation

Author(s)
The profiler was developed by Mational Institute of Technology  a
and Evaluation {NITE) in the contract research project
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Repeated dose (HESS) (Toxicological) - Profiling Scheme Browser

1=
Advanced
—Remeated dose (HESS) - Category definitions— | [ Profile Description
e 4 Diethylaminoethoxyhexestrol {'Hepabatox_l a
prt e ijleneciritmbenstdhes | miohi Anilines (Hemolytic anemia with methemoglobinemia) Rank A
- 4-Aminopyrazolopyrimidine {(Hepatotoxdty) A
Acetaminophen {Hepatotoxicity) Alert
Acrylamides (Meurotoxicity) Rank C 1. Toxicity Information
- Aflatoxin B1 (Hepatotoxicty) Alert
- Ajmaline {Hepatotoxicity) Alert The toxicant of methemoglobinemia induced by anilines 1= considered to be N-hydroxyl anilines that are metabolites of
Aliphatic amines {Mucous membrane irritation)
Aliphatic nitriles {Hepatotoacdty) Rank B
- Aliphatic/Alicydic hydrocarbons {Alpha 2u-glot erythrocytes by N-hydroxyl anilines® ¢
+ Allopurinol (Hepatotoxicity) Alert 1) Anilines are metaholized in hepatocytes by oxidases such as P450 to N-hydroxyl anilines.

- Allyl esters (Hepatotoxicity) Rank A
- Alpha olefin (Less susceptible) Mo Rank 2) N-hydroxyl anilines react with hemoglobin (Hgh) in erythrocytes to produce nitroscaniline and methemoglobin

i+ Alpha-Amaritin (Amatoxin) {Hepatotoxidty) A {Met-Hgh). The resulting increase in the concentration of Met-Hgh is obzerved in hematological examination.
- Alpha-Maphthyl-isothiocyanate {Hepatotoxicit
. Amine oxides {Less susceptible) No Rank 3 Erythrocyies are degenerated (peroxidation of lipid memhbrane etc.) by reactive oxygen species (ROS) produced In
Amineptine (Hepatotoxicity) Alert s ahovera acﬁons_

- Amiodarone {Hepatotoxicty) Alert

Anilines (Hemolytic anemia with methemoglobi 4) Phagocytesis of degenerate erythrocytes, mainly in the spleen, results in hemol}-'sisa‘_

- Arillines (Hepatotoxicity) Rank C 5) The result iz’ decreaze in red blood cells (RBC), decreaze in Hgh, decreased hematocrit (Het) and increase in
- Aromatic hydrocarbons {Liver enzyme inductic
- Agithromycin (Hepatotoxicity) Alert reticulocytes (Ret) ohzerved upon hematological examination in RDT test. In addition, pigmentation of hemosiderin
- Azohenzenes {Hemolytic anemia with methem:
; enzene, Maphthalene sulfonic acids (Less su:
enzenesulfonamides (Toxidty to urinary syst
eta-Maphthylisothiocyanate (Hepatotoxicity)
osentan (Hepatotoxicity) Alert

Bromfenac (Hepatotoxicity) Alert
Carbamazepine (Hepatotodty) Alert

Carbon Disulfide (Hepatotoxicity) Alert NHOH

Carboxylic aods (Hepatotoxicity) Mo rank b F'?rpx idatien Red pulp: RBC L.
Chloramphenicol (Hepatotoxdty) Alert Lipid F‘hagocy;csi i HGB |
Chloroquine (Hepatotoxicity) Alert * Membrane of * Da had * * HTC L,
Chiorphentermine (Hepatotoxicity) Alert Erythrocyte JrLamag : Reticulo 1
Liver Erythrocyie Met+ib T

Chlorpromazine {Hepatotoxicity) Alert by ROS
Cisplatin {Hepatotowicity) Alert

Clindamycin (Hepatotoxicity) Alert
Clofibrate (Hepatotoxidity) Alert The mechanizm of thiz toxieity iz common to experimental animals and humans.
Coumarin {Hepatotoxicity) Alert
Cuprizone (Hepatotoxicity) Alert
Cycloheximide (Hepatotoxicity) Alert 9 Observed Effects in the RDT DB

Cyclophosphamide (Hepatotoxicty) Alert
Cyclosporin A (Hepatotoxicity) Alert There are 33 RDT studies of monocyelic anilines in the RDT DB az shown in the following table (30 compounds).

Cyproterone Acetate (Hepatotoxidty) Alert In studies of anilines without hydroxyl or acid groups (Nos. 1-23), the findings related to hemolytic anemia are
- Danazol (Hepatotoxidty) Alert

i~ Dantrolene {Hepatotowicity) Alert _ILI

anilines in the liver’2 The hemolytic anemia induced by anilines iz considered to be related to the oxidation of

and congestion are obzerved in the spleen on hiztopathological examination®.
6) As a compensatory response to anemia, extramedullary hematopoiesis {mainly in the spleen) is ghserved on

histopathological ex amination®.

RDT Test
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frequently cited as the primary reaszon for the zetting of a NOEL value. =
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Repeated dose (HESS) (Toxicological) — Profiling Scheme Browser ~10] x|
B
Advanced
—Repeated dose (HESS) - Category definitans——— 1| —Profile Description
- 4.4 Diethylaminoethoxyhexestrol {Hepatohox_l 1 ROS I = 1 . | I &Jﬁ

4.4 Methylenedianilines benzidines (Hepatobi
4-Aminopyrazolopyrimidine (Hepatotoxicity) A i B o 3 i
Acetaminophen (Hepatatoxicty) Alert The mechanizm of this toxieity is commeon to experimental animals and humans.
Acrylamides (Meurotoxicity) Rank C

Aflatoxin B1 (Hepatotoxicty) Alert :
Ajmaline (Hepatotoxicity) Alert 2. Observed Effects in the RDT DB

Aliphatic amines (Mucous membrane irritation)) There are 33 RDT studies of monoeyvelic anilines in the RDT DB as shown in the following table (30 compounds).
Aliphatic nitriles (Hepatotoxicity) Rank B } . } . ; R R
AliphaticjAlicydic hydrocarbons {Alpha 2u-glot In studies of anilinez without hydroxyl or acid groups (Nos. 1-23), the findings related to hemolytic anemia are

Allopurinel (Hepatotoxicity) Alert frequently cited as the primary reazon for the setting of a NOEL value.
Allyl esters (Hepatotoxicity) Rank A ; ) A B _
Alpha olefin {Less susceptible) No Rank o- and p- Aminophenols (Nos. 24-27) are thought to have a different mechanism for hemelytic anemia (See "o- and p-
Alpha-Amarnitin (Amatoxin) (Hepatotoxicity) A aminophenols” category).

AlphaMaphthyl-isothiocyanate (Hepatotoxicit . ) ) . ) N )
Amine oxides {Less susceptible) Mo Rank m-Aminophenel (Nos. 23) and aminobenzene acids (Nos. 30-32) lack the potential to induce hemolytic anemia even at

Amineptine (Hepatotoxicity) Alert high dose level:. One reason is the reduction in their bicavailahility due to their relativity high water solubility_
Amiodarone (Hepatotoxicity) Alert

Aniines (Hemolytic anemia with methemoglobi
Anilines (Hepatotoxicity) Rank C

Aromatic hydrocarbons (Liver enzyme inductic
Azithromycin (Hepatotoxicity) Alert Chemicd Descrigter FIOT Test data

Azobenzenes (Hemaolytic anemia with methem: N W Teit NOEL LOEL+1 Chioarveed atfacta m
Benzene Naphthalene sulfonic acids {Less sus {0AS) logKow | Mathod | (mehaeida) relatad to the target sndooint2
Benzenesulfonamides (Toxidty to urinary syst
Beta-Naphthylisothiocyanate (Hepatotoxicty)
Bosentan (Hepatotoxicity) Alert =T ohaidine
Bromfenac (Hepatotoxicity) Alert 108 -a4-1)
Carbamazepine (Hepatotoxicty) Alert
Carbon Disulfide (Hepatotoxicty) Alert
Carboxylic adds (Hepatotoxicity) Mo rank
Chloramphenicol (Hepatotoxicity) Alert

Chloroquine (Hepatotoxicity) Alert TT_-B;G“;:%‘;’S'?'_';“'H =280 ¢, 3005

NH,
= : i CEOD
Chlorphentermine {Hepatotoxicity) Alert 7 3-Dimethutaniline i TG4OT |12 80 Spisen—abs w1 - 300 ralat wi T - 20040 -
Chlorpromazine (Hepatotoxicty) Alert (87-58-2) 22 poage [§:<12.12 Splserred pulp-depest, homosiderin: 212 2 sxtramedl iy —

oE8D Hii L -250., RBC L - 25057, Ret 1: 2508
107 To4s Bil -2 1008

$:10. 50 Spleen—abs vt T2 250, ralat v 1 - 2508 In
16 i extramedullayv—hematopoissis srythrocyic: 2508, congestion: 250",

= hsmosicerin deposition: 25080

RBC |: >60%, 3004, Heb | >609 &, Het |- >60%, 3004, Fet

ra

Gt Gepaoonicy o M b
Clindamydn (Hepatotoxicity) Alert Konffer' & cell- 3005 7 . ! '

Clofibrate (Hepatotoxicty) alert

Coumarin (Hepatotoxicity) Alert

Cuprizone {Hepatotoxicity) Alert
Cydoheximide (Hepatotoxicity) Alert
Cycophosphamide (Hepatotoxicity) Alert
Cyclosporin A (Hepatotoxidity) Alert
Cyproterone Acetate (Hepatotoxidty] Alert

191 CECD
TGHT |J:42, 2 Hik L2104, 508 In
pavage ($:270 Bl 22 508
= S156

2 4-Dnethlaning
(B5-68-1)

)

i CECD Heb |- 2508, RBC |- 2505 Rst 1- 250 5 Mat—HGB |- 2505

Dorazol (Hepatoloyicty) Alert 2 6-Dimethaniine TC422 | oo pey  [Selesaka vt 112604 relat wa | 26067 o

Dantrolene (Hepatotoxicity) Alert (87-82-T - cavage it o Yalley seisis 250 dusllary— hemosiders ﬁl
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Advanced

rRepeated dose (HESS) - Category definiions——— Profile Description
[=- Repeated dose (HESS) = ;I
- 2-Acetylaminoflucrene (Hepatotoxicity) Alert .
- 3Methylcholantrene (Hepatotoxidty) Alert 3. Category Boundary in the Profiler
- 4,4 -Diethylaminoethoxyhexestrol (Hepatotox The following structure is defined as the structural boundary of the category.

- &4 4 Methylenedianilines /benzidines {Hepatobi
- 4-Aminopyrazolopyrimidine (Hepatotoxicity) A
- Acetaminophen (Hepatotoxicity) Alert

- Acrylamides (Meurotoxicity) Rank C R2 “‘HN /R1
- Aflatoxin B1 (Hepatotoxicity) Alert
- Ajmaline (Hepatotoxicity) Alert RS R?
- Aliphatic amines (Mucous membrane irritation)

- Aliphatic nitriles (Hepatotoxicity) Rank B

- Aliphatic/Alicydic hydrocarbons (Alpha 2u-glot

- Allopurinol (Hepatotoxicity) Alert f R4 Re
- Allyl esters (Hepatotoxicity) Rank & RS

- Alpha olefin {Less susceptible) Mo Rank

- Alpha-Amanitin (Amatoxin) (Hepatotoxicity) A
- Alpha-MaphthylHsothiocyanate (Hepatotoxicit
- Amine oxides (Less susceptible) No Rank

- Amineptine {Hepatotoxicity) Alert o o
. Amiodarone (Hepatotoxicity) Alert 4_ Rank of reliability of the eategories in the profiler

Rl’ R2 =H, methyl or ethyl RSNR'F =H, alkyl, halo, alkoxy, NOE, NHE_

- Anilines {(Hemolytic anemia with methemoglobi
- Anilines {(Hepatotoxicty) Rank C

- Aromatic hydrocarbons (Liver enzyme inductic ]
- Azithromydn (Hepatotoxidty) Alert *Rank of
- Azobenzenes (Hemalytic anemia with methem: reliahility
- Benzene Naphthalene sulfonic acids (Less su: -
- Benzenesulfonamides (Toxidty to urinary syst
- Beta-Maphthylisothiocyanate (Hepatotoxicity) Toxicity
- Bosentan (Hepatotoxicty) Alert - . Well known Well known Not well known
- Bromfenac (Hepatotoxicity) Alert Mechanism
- Carbamazepine (Hepatotoxicity) Alert
- Carbon Disulfide (Hepatotoxicity) Alert Mot validated by the RDT test data.
- Carboxylic adds (Hepatotoxicity) Mo rank Validated b}r the RDT -

- Chloramphenicol (Hepatotoxicity) Alert (RDT data for alough mumber of L
- Chloroguine (Hepatotoxicity) Alert Category test data for enough co und doses not available). But. Experientially defined by
- Chlorphentermine {Hepatotoxicity) Alert Boundaries number of . " | using the RDT test data.
- Chlorpromazine (Hepatotoxicity) Alert ds estimated by the test data other than
-~ Cispltin (Hepatotoxicty) Alrt COmpOTRES. RDT test such as SDT and in vitro.
- Clindamycin (Hepatotoxicity) Alert

- Clofibrate (Hepatotoxicity) Alert = . . . .
.. Coumarin {Hepatotoxidty) Alert Rank of reliability for each category is marked in the name of the category

- Cuprizone {Hepatotoxicity) Alert

-
... Curinhavimide MHangtnvicih) Alert hd [
4 | | » 1] | L
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EProfile
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—RDOT Report Na.

—Rat Liver Metabolism Database

—Repeated dose (HESS)

| 1 (Target) [ |
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B Profiling results = m} *

w . Chemical profile
Ry

ilines {Hemolytic anemia with methemoglobinemia) Rank A

2

Hemolytic anemia with
methemoglobinemia for Anilines

DS SIS

N

N
9 Detais | Close
- IL— dose (HESS)
T
| Anilines (F Iyti ia with | lobi ia) Rank A
! Target {Boundaries | Training set  Options
@
N
c—cH
)
F—C CH
] N 4
CH—C
F

Hemolytic
anemia with
methemoglobin
emia for
AnilinesMAOP

~

Boundary Options  Metabolism

Fragment

CHN(Exh 13 7Exh 139 Exh 14)c( Exh 147)c( Exh 147)c("Exh 147 L Exh 147

Common Fragments
Definition 1 2 3

EXh13 J
{E)(hm LE)(hm }
C—C
\
i /C{Eth ]
c—C

Profile Description

[CEICHEDT T |

3')—1H#

1L

Anilines (Hemolytic anemia with methemoglobinemia) Rank A

The toxicant of methemoglobinemia induced by anilines is considered to be N-hydroxyl anilines that are metabolites of anilines in the liver:2. The hemolytic anemia induced by anilines is considered to
be related to the oxidation of erythrocytes by N-hydroxyl anilines® 4.
1) Anilines are metabolized in hepatocytes by oxidases such as P450 to N-hydroxyl anilines.
2) N-hydroxyl anilines react with hemoglobin (Hgh) in erythrocytes to produce nitrosoaniline and methemoglobin (Met-Hgh). The resulting increase in the concentration of Met-Hgh is observed in v
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[ Biomarker DB ‘

[] cOsMOS OB
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[] HESS ROT DB (HPY chemicals)

[] HESS ROT DB (Inhalation)
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Gap Fi

Report
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Filter endpoint tre

1 (Target)

Structure

Substance ldentity

CAS Number

Chemical Name

Structural Formula

L|:_|F'r0ﬁle

B0, . .

5 DB

HESS Repeated Dose ToxicityZZEIRL T

£89')v9—AboutZEER

L

The HESS (Hazard Evaluation Support System) Repeated Dose Toxicity database contains |
repeated dose toxicity test data of 698 industrial ch s (745 studies) d d under

Number of chemicals

the following test condition.
GLP test

Number of data

¢+ Test animal’ Rat
Administration period: 28 day - 17 week

Number of endpaints

+  Administration route’ Oral (gavage, feed, drinking water)
The repeated dose toxicity test data in the database is extracted from the followings

Name of endpoints

published test reports”
MHLW/NIHS S.afeh exammsnon of existing chemicals under Chemical

Version

1t

“Dor

Adopted

IS

The database was developed by National Institute of Technology and Evahlﬂﬂnn (NITE) in
the contract research project "D of Hazard A T by using

QA Chemical identity

Structure-aetivity Method (FY2007-FY2011)” by New Energy and Industrial Technology
Development Organization (NEDO) and Ministry of Economy, Trade and Industry (METI) in

QAData

Japan (Project Leader” Dr. Makoto Hayashi, Biosafety Research Center, Foods, Drugs and

700

6962

2

NOEL LOEL

Undefined

Pesticides, Director General)”

Copyrights of the databace are to be owned by NITE. Users are requested 4]
Disclaimer |0 comply with international conventions and rules related to copyrights.
The comumercial use of the database is prohibited. For example, it is

Jaihicad i

367-25-9
2 4-difluoroaniline

cl{Nje(Flec(Fect

Root of map No. 901

K Developed by LMC, Bulgaria
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— Structural Formula
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FHLOEL

Blood Chemical Exam
FOB

HH General Signs
Hematological Examir
Histopathological Find
MNecropsy
NOEL/LOEL

H#H Organ Weights

— Other Examinations
Urinalysis

FINOEL
Blood Chemical Exam
1| e

Aflatoxin B1 (Hepatotoxidty) Alert

Target(s) profiles

.+ HepatotoxicityZ#iR
—LTIRNT 5

All Profiles

-Acetylamlnuﬁuurene (Hepatatuxlcrty} Alert
2-Amino-4, S-diphenyl thiazole (Renal toxiaty) Alert
2-Bromoethylamine (Renal Toxicty) Alert
3-Methylcholantrene (Hepatotoxiaty) Alert
4,4 Diethylaminosthoxyhexestrol (Hepatotoxicity) Alert
4,4 Methylenedianiines benzidines (Hepatobiliary toxicity) Rank B
4-Aminopyrazolopyrimidine (Hepatotoxidty) Alert
S-Azacytidine (Renal Toxidty) Alert
Acetamide (Renal Toxicity) Alert
Acetaminophen (Hepatotoxidty) Alert
Acetaminophen (Renal toxidty) Alert
Acetazolamide (Renal Toxigty) Alert
Acrylamides (Neurotoxicity) Rank C
Acydovir (Renal toxidty) Alert

Flﬂnilines {Hemalytic anemia with methemogl0t|

Combine profiles logically with
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Invert result [
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Hazard Evaluation Support System

Hazard Evaluation Support System

Chemical name: 2,4-difluoroaniline

4

E

Target Chemical D $E{LL 4

HESSOATIY(GEMEE M)

ZUTI2TMHOBAUMERT
REZSSHABRERENEDS ©

x
|

Help

=] NHz
Inpl.lt CAS No 367-25-9
" SMILES c1{N)c(F)cc(Flecl
. <O .
Profiling -0
to data matrix -> metabolism/tautomerism
F mode...
RDT Data
Filter endpoint tree.., [1 Target) ||2 IE | [¢ |[s |
& Defi it
Categories S - o & . N .
% Subcategorize :‘{
Gap Filling Structure F O HoN O O Q C
Combine Categories £ O=N o
NH, NHz ‘o
Grouping methods =
Rezort - Organic functional groups (US EPA) A B Substance identity )
ot Organic functional groups, Norbert Hi ERepeated Dose Toxicity >
Metabolism Structure simiarity AILOEL Min M: 20 mgtkg/day ~ M: 10 mg/kg/day  M: 5 mg/kg/day M: 15 mg/kg/day
Effect smiarity @Blood Chemical Examination (12/19)
z;udv Nlol-\‘('-l'lk tz 55:%235 - @Hematological Examination (25/147) M: 20 mg/kg/day, ... M: 10 mg/kg/day, .. M: 5 mg/kg/day, 5 ... M: 15 mg/kg/day,
RD?I'”;:BDO:AN%“-' N ) Histopathological Findings {23/158) M: 80 mg/kg/day, ... M: 10 mg/kg/day, ... M: 10 mg/kg/day, ... M: 15 mg/kg/day,
£5CL Class ' @ Organ Weights (18/56) M: 40 mg/kg/day, ... M: 20 mg/kg/day, ... M: 10 mg/kg/day, ... M: 15 mg/kg/day, ...
Rat Liver Metabolism Database L@ NOEL (27/630) M: 10 mgfkg/day, ... M: 10 mg/kg/day, ... M: 10 mg/kg/day, ... M: 15 mg/kg/day, ... M: 100 mg/§jg/
Toxicological EProfile
‘Repeated dose (HESS) I—Study No. (Link to SSRDT) 312 313 950 5 701
Gistom!. |— Chemical No. (Link to HESS DB) 301 302 781 5 564
HESSTChemical e . | [—ROTReportNo 301 301 806 5 591
< > Root of map Noj901 Root of map No. 248 Root of map No. 249 Root of map No. 250 Root of map No_ 6 N/A
Metabolite in map ... Metabolite in map ... Metabolite in map ... Metabolite in map ...
- - ADeﬁned Cairgeries 4 Uivar Matabolism Database Metabolite in map ... Metabolite in map .
I il 0 " J I Metabolite in map ... Metabolite in map .
22 e i e 1 Metabolite in map ..
Metabolite in map
Anilines (Hemol Qi Anilines (Hemolyti Anilines (Hemolyti Anilines (Hemalyti...  Anilines (Hemaolyti
| Anilines (Hepato Anilines (Hepatoto Anilines (Hepatoto Anilines (Hepatoto Anilines (Hepatoto
<8 x Hpra LRI AT Styrene (Renal To Chlorphentermine (... Nitrobenzenes (He
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