NITE QSARZEE & &Hl2

nite jore)

=

=14 3551 1
~AMMHEBMmMERELT-
I\t =¥ 8B D=4~

20134 12A10-11H
(FR) 3 Am A2 i 2 5 4 AR
tFMEEE L F—




_—
—

_‘__\_‘—\_‘———_

CBRmERMIZONT

FRMBRMNIRIEIN S EICKYBIMELDRE,
LT EZFAER TROON ST LZEEMR -
M&FRE :RBC | (FIMIKE) . HGB(NES OEV ) | |
HCT (AT wME) | | Reticulo. (fEIRMEk %) 1
MBREILERE  T-hil(BBEUILED) 1
TRIBFH# =R E : Spleen (JEFF) K> Liver (BFFR)IZHT5
Pigmentation(f & L55)+°
Extramedullary hematopoiesis (&4} &M D TTHEE)

L EBEHERIZHBUNTIEINOELDIBRLZH A — AN BN,

SERBOAN=ZZXLICEAT RN EEHESNT
FY. ATIA)—DRMELGHFmRARFoN LT LY,

Rt

nite



—_—
o

HESSOAMM R MAT = —

NRTZED
h7I)— MEH LOELD ¥t  FREMES>Y

(mg/kg/day)
1. Azobenzenes (Met-Hb%E i) 2 0.6+5.7 B
2. Dipheny! disulfides (Met-Hb4=F%) 1 30 B
3. Hydrazines (Met-Hb 4 ) 2 20+127 B
4. Oximes (Met-Hb4E FX) 3 23+7 B
5. Nitrobenzenes (Met—Hb 4 fif) 12 54+82 A
6. Anilines (Met-Hb 4= k) 18 7240 A
7. N-Alkyl-N'-phenyl-p—phenylenediamine (Met-Hb 4= i) 2 100 B
8. Ethyleneglycol Alkylethers 5 110+192 A
9. o—/p—Aminophenols (Met-Hb 4 fi}) 3 254+ 606 B

BIMMEBEMDAD=ZXLIE, ANNEST BOEY (Met-Hb) E D FEICKY KA TES,

nite



HESSDAT T —DIEREIES 2

C

AN=XLIEH

Molecular Initiating Event
NoDEHRBEADAH=X
LMEEHASNATLNSED,

Molecular Initiating Event
NoDEHRBEADAH=X
LMEEASATLNSED,

Molecular Initiating Event
PoDHERBRDAN=X
LIEBHBASh TLELL, #
EDREENFEZEOVE
[T LB EDEEZRRT
BN NMETHEINT

REREEERBT 40
Z<{OPEHEICHLEONTE
U, REBLEEEERT 45
ZIRAICEENRRTSHE
EEBEERT D EMT
RETHH LD

REREEERBRT 4
Z<{OPEICHL/ONATE
59, REKSSHHER
T—RZERWICEENRER

TOBEBEEBEERTH_L

[XTEZLAS, in vitroFA BR
FORDRAERD X EIFHRE
BHICEELARETIEE
HEEERTEI LD

REFREEERBT 45
Z<OPEHEICHL/OIATE
V. RE/EEERBT 45
ZIRAICSENRREIT LB
ERBEERT HEAH
RETHLHHLD




- HESSI= &5,
—02

Input

aHE N RIE DA T

Profiling

JO77A4) 0 OB (&HhT3)—%)

RDT Data

REERSEMHRT —F0OHE

(A—HT—RENTRE

Categories

FELEME (h73)—&w) O

—

o
=)

HESS DBZ (L&A HTd)—DIETUX

—-HEIZNCTHY T ATI)—Ik

Gap Filling

ZEMIZX T HLOELDHETE

Report

LR—+D BEMERL

nite

LOEL

RIS (23T ALOELD HEFEIEN RV EEEIR

DR (EFfROIMRZFR) -

— /E IJ-I' 5 E'I‘l'- —t\® N O Ii_l
— (OECD (Q)SAR Toolbox|Z#£#L)

S E

A



A. T
HESSAMERLI=ATI)—DEZHAMEREMNICHETEL. HFICHEE
MNEIFNIE, BRSnt=-A73)—ZFFDFFAVTEHEZITI,

1. &Y 95Hh73)—LAR—FDHERFEELDOEFH. EED
B DMHERSE)

2. BB DBEEHEMUEDMHER

3. LM BE DHEMEDKEMNGHEE (T1ILA—HERED FI FH)

4. FELUYE DEEEE D 7% (logKowE X R B DLOELD T
Ovk) DEER

5. FAIZ{FERAITHIELUMEDEE-BEBIIZF A

nite



azard Evaluation Support System

Hazard Evaluation Support System

hemical name: 2,4-difluoroaniline
MNH-
367-25-9
l In pu t | 85 Mo
MILES c1{M)c{F)cc{F)ccl
% —~O

B RMED AR

Profiling to data makrix - |
® F @
RDT Data
1 set target l 1F Add to post-targets list ! Chemical name ef Drawing é. RDT tests BmDatabase User List Load DB Load Inventory
Categories

[cns # [367258 =i 36 7259 ]

Chemical name: 2, 4-difluoroaniling

Gap Filling

Report Joycy:=

RA*E

Metabolism

NH-

[
|1_|Single chemical Developed by LMC, Bulgaria 7




azard Evaluation Support System

Hazard Evaluation Support System

Categories

Gap Filling

Report

F3E

Metabolism

hemical name: 2, 4-difluoroaniline
A5 Mo 367-25-9
MILES c1{N)c{Fcc{F)ccl

to data matrix -=

F

JOJ7A4)0 O

. Show Bo @: s Apply New Scheme

—Profilers

Profiling methods
5----D5kin irtitation carrosion Inclusion ru < |
.. EMpiric
~[Jchemical elements
~[JGroups of elements
----DLipinski Fule Oasis
----DOrganic functional groups
----Dorganic functional groups (hested’

F[Z]chemical Mo, (Link to HESS DB}
}[Z]FOT Repart Mo
f]cscL Class
-Rat Liver Metabolism Database
- T@x=icological

[w]Repeated dose (HESS)
.. CUSTOm
| | 3

Metabiolisrm

+ Documented |~
5----D0hserved Rat Liver metabolism
.. Gimulated
E----DDissuciatiDn sirnulation
é----DLiver Metabaolism Simulator
E----DNEDO In vitro Rat Cellular Metaboli |
5----|:|NEDO In Witro Rat Microsommal Met:

| { IRERD T i Bat Mgt abolicrn Cif
1 1 3

Filter endpaint tree. ..

1 (Target)

Structure

-

BlSubstance Identity

— CAS Mumber

— Chemical Mame

— Structural Farmula

ElProfile

— Study Mo. (Link to SSROT)

— Chemical No. {Link to HESS DE)
— ROT Report Mo

— Rat Liver Metabolism Database

— Repeated dose (HESS)

3R7-25-9
2 4-difluoroaniline
cTiMiciFicciFicel

Root of map Mo, 901

nilines (Hemalytic. .
filines (Hepatotos,

M RYME T Vo OFmEE D R U
SMATIV—ITRE T HIETHESE,
—JVyHL, smnEgEmMNATI)—LR—k
ZHERE (fF8%) o

|1_ |Sing|e chemical

Developed by LMC, Bulgaria




Hazard Evaluation Support System

Hazard Evaluation Support System

E hemical name:  2.4-difluoroaniline
367-25-9
In pu t A5 Mo

- i O MILES c1{Mc{Ficc(Flccl }i @ 1;& Iq—_ % ll‘ﬂi Eit %ﬁ 7_-\\ —9 0) *Q II:I:I'

meilil’lg to data matrix -= |

F
I RDT Data ' O
\&/ Filker endpoint tree. .. 1 (Target)

. Gather
Categories l—l MH:

Databases
e — Rinmathet DR Structure F
Gap Filling speated Dose Tow ® O
|| HESS Repeated Dose Toxicity (ZSCL Mew Chemicals
Report | (i Fd ZDBO);EIR || sowstemes eniy I
i

A*E

Metabolism

CEIES x|

Mo data found.

€)
T—ADIENC LR

[
|1_|Single chemical Developed by LMC, Bulgatia 9




Hazard Evaluation Support Syztem

Hazard Evaluation Support System

E hemical name: 2,4-difluoroaniline
MH-
85 1 367-25-9 gz f1y 1=
Input i FELI'E D
H O MILES c1{N)c(F)cc(F)ccl
Y F
Proflling ko data matrix - = |
F Flepeated dose (HESS) x|
RDT Data /2\
&/ I|- |Enlllnes {Hemoltic anemla with methemualablnemlas Rank & '
lCategoriesl Define ' HTFI)—DEIR
Subcateqarize

Gap Filling

Zambine Cateqaties

Grouping methods
- Organic functional groups (LS EPA) j
.!:»'a - Drganic functional groups, Norbert Ha
Meta bﬂl ism - Structure sirilarity
- Effect similarity
- Study Mo, (Link to SSRDT)
. Cherical Mo, (Link to HESS DB

Report

--RDT Report Mo,
- CSCL Class
- Rat Liver Metabolism Database
) Toxicological

I Repeated dose (HESS ) I

P yy oy

J |

5

—all Profiles

4, 4'-Methvlenedianilines/benzidines {Hepataobiliary toxicity) Rank B -
Acrvlamides (Meurotoxicity) Rank C —
aliphatic amines (Mucous membrane irritation) Rank C

Aliphatic nitriles {Hepatotoxicity) Rank B

aliphatic) alicyclic bydrocarbons (alpha 2u-globulin nephropathy Ran
Anilines {Hepatotaoxicity) Rank C

Aromatic hydrocarbons (Liver enzyme induction) Rank

Azobenzenes (Hemaolytic anemia with methemoglobinemia) Rank B
Benzene) Maphthalene sulfonic acids {Less susceptible) Rank C
Benzenesulfonamides (Taoxicity ko urinatry syskem) Rank B

Dipheny! disulphides {Hemolvtic anemia with methemoglobinemia) Far
Ethwleneglycol alkylethers (Hemolyvtic anemia) Rank A

Ethwleneglycol alkylethers (Testicular toxicity) Rank B

Halobenzenes (Hepatotoxicity) Rank A

Halobenzenes (Renal toxiciey) Rank & LI

[~ Inver: result® |

map Mo, 901

ombine profiles logically with

Defined Cateqaories -
----- Document_1 = co @ X cancel |
\%
it ZMENRSENATT
—ICBT5BLUMELRNTS
Delete | Delete Al |
[
|‘|_|Single chemical |Grnu|:uing Developed by LMC, Bulgaria e 10




[
i’

i Hazard Evaluation Support Syztem

Hazard Evaluation Support System

& MH,
Input
4
anm F
Profiling O
F
RDT Data
Categories = Define
fah Subcatgoriz

Gap Filling

Zarmbne Catend
ST EASI T

REPDI"t Grouping methads

- 2rganic ;i
oy : Al
R3E ¢ Lo rganic
Meta bﬂl ism - Structun
- Effect i
- Stuchy M
.. Chemical
RDT Rer
-~ C5CL Cla
i L.Rat Liver
i Toxicologic™

: -Repeate G
T b
i | _"I_|

Defined Categaries

=1 -
' L [16] anilines

Fhemical name: 2. 4-difluoroaniline

45 Mo 367-25-9
MILES c1{M)c(Ficc{Ficcl
to data miatiiy —=

Filtet endpoint free.,

Structure

HSubstance: ldentity
HRepeated Dose Toxicity

16¥ 8

Ea = B
X Delete |

T

—HLOEL
—HBlood Chemical Examin... (14/50)
LEFOR (2/3)
—E General Signs (13047
HElHematalogical Exarmination
@ Blood Cell (4/8)
—#HBlood Cell (Coagulation)  [2/43)
Bland Cell (Erythrocyta)
1Undeﬁned Tissue
—REC) (14/24)
- HGE] (15/27)
L MGy (B/13)
— R 1417
—GHT (Fi12)
—MCH| (141)
o MCHCT (24

1 (Taraet)

LM E OMHER
i‘EM;F%E (15¥8)

LA RIIx9 HLOEL{E

W 20 mgfkgiday, B...

b A0 mgfegfday, 1. W10 mgfkg/day, 1.

M: 20 mofkg/day, 4... M 80 madkg/day, 8.

M. 80 mafkgiday, 1. W 20 mafkgiday, 2,

Wl 10 mofkadday, 2.

it 20 mofkeodday, 4. W10 modkgiday, 1.

b 100 mgfkgiday,

fet: 100 mgdkglday,

Wl 100 mgdkgiday
ft: 100 migdkgiday

I'E|F'|ni|ines tHemalytic anemia with 'methemu:uglnl:uinat|

Developed by LMC, Bulgaria 11




T—RARSY

HESS( SIZBIT3,

Fr—

S RE R 5 S

HBRT—HD

NOEL/LOEL

NOEL/LOEL

NOEL/LOEL

NOEL/LOEL

NOEL/LOEL

NOEL/LOEL

NOEL/LOEL

NOEL/LOEL

NOEL/LOEL

General signs 34 Findings
FOB 28 Findings
Urinalysis 27 Findings
Hematological exam. 38 Findings
Blood chemical exam. 47 Findings
Organ weights 14 Organs 57 Findings
Necropsy 23 Organs 49 Findings
Histopathological exam. | | 28 Organs 195 Findings
Other exam.

nite

NOEL/LOEL

#3500%&
FHD

FTRTx
3]

12



Hazard Evaluation Support Syztem

Hazard Evaluation Support System
= hemical name: 2,4-difluoroaniline
N A —
Input : A5 o 367-2579 J4ILF—DEHETE

1{Mc(F)cc(Flecl ZBH;
3 i Q MILES clifoibecikiec (%Ej— ?2%'&55@3—

Profili ng ko data matrix -= | — —_
1N
F BRRDHERT)
RDT Data
IFiIter endpoint tree... 1 (Target) 2 A|
I Ca tegoriesl = Define — A - bz
; QD EETHY)YY c
Eﬁ Subcategorize Structure . O
Gap Filling Hatl O
Zambine Cateqoties .
Report Grouping rethods -
E: - Jrganic functional groups (US EPA) ;l HSubstance ldentity .
A3E . Organic functional groups, Norbert Ha HRepeated Dose Toxicity
Metabolism - Structure similarity FHALOEL
- Effact similarity —EBlood Cherical Exarmination {14/30 M2 40 mg/ka/day,
- Study Mo, (Link to SSRDT) | SIFOE QEI~
- Chernical Ma. (Link to HESS DE) —aEenzEl S Hide (13047 M: 20 mo/kgiday.
RDT REI:":'rt ND' . ShDW hlddEn M -“:I ."Ik ."ld
S0l Class —HHematalogics (155193 - U mgikg/iaay,
- Rat Liver Metabolism Database —EHistopatholog  Gollapse all (15/195 M 40 modko/day,
TPxifﬂlﬂgifﬂl = —HMecropsy Sort Gtargets priority) » (12
- Repeated dose (HESS) = MOAELLOAE  Sort » {141
7T | 2 FENOELLOEL  Function.. Ml (15729 S rf h: 10 mg/kg/day,
Defined Categories —E Organ Weigh JErmm——" Edit filte @Iﬁ Iiﬁ | 20 modkaiday,
- Document_1 L Cither E . - gz J n
“ [16] Anilines (Hemalytic anermia with rnethermog B L Rarmir Set tree hisrarchy.. it L'j E a-s
Urinalysis
LFEINOEL kel Export GAS list — — 10 mg/kg/day,
« | S EProfile (% Expart Kidney effects
— Study Mo, (Link Copy path T J
% Delete | . Delete all I Choraical ol ink to HES o [1ET _ILI
0 S —_ =H: 3= SR |1 = > r
KIIWA—DEFRAEITOVTIEIEFEEEERERIERNEEDOEHEZ ST (HESSOWeb Y A~ TR 6

SEDEEETHERATHPCIZIEEEFE. H by LMC, Bulnaria 13




azard Ewaluation Support System

Hazard Evaluation Support System

E hemical name: 2.4-difluoroaniline
MH-
In pu t 05 No JeT-25-9

A —~(() e e LOELDO R KRIBEDEXTE

Profillng to data matrix -= |
F
RDT Data
Filter endpoint tree. .. 1 (Target) 2
I Ca tegoriesl i Define NHz

Gap Filling

m Subcategorize

Zambine Cateqaries

Structure

0 |0

Report OrganicGﬁZ?wLé?::ggaTSr?L?Sss (USEPa) = Substance Identity ®: O) ﬁaigz 'GE 7 IJ \\J7
A3E - Organic functional groups, Morbert Ha d Dase Tovicity -
Meta bDl ism - Structure similarity SLOEL
- Effect similari.t\_.r FFBlood Chemical Exarmnation Show hidden
-~ Study Mo, (Link to SSRDT) Heratalagical Examination
- Chemical Mo, (Link to HESS DB) Ciollapse all

Blood Cell (Erythrocyte)

-RDT Report Mo,

= LN
50 Class Lindefined Tissue Sort (targets prioritel  k @Eﬁ l] \ ﬂE E JE *R
-Rat Liver Metabalism Database REC]| =ort _ b M 20 mg/kgiday, 8.
.. Toxicological o HGE| Function.. + Al 0 modkafday, 4..

Average

.. Repeated dose (HESS)

[ T R

o | 3 tlethemaglabint

Defined Categories HCT]

0 mgkgiday, 4..
0 mafkgfday, 1.
0 mafkgiday, 5.
b 80 mgfgiday, ..

Reticulocytet Filter effects r

Set tree hierarchy...

- Document_L | Export GAS list

----- [1a] Anilines {Hemalytic anemia with methemog Histopathalogical Findings

] Organ YWeights (i Expart b A0 mgfgiday, 4.
LENOEL Copy path W 10 modkgdday, 1
HProfile
1| | 3
X Delete x Delete Al
| | §

[
E|F\ni|ines {Hemolytic anemia mith methemu:uglu:ul:uinet|

Developed by LMC, Eulgaria 14




% Hazard Evaluation Support System

Hazard Evaluation Support System
E hemical name: 2.4-difluoroaniline
MH N
Input i slie 367259 Z4IWLE3—KR D

5] . O MILES c1{N)c{F)cc(Fjccl L OEL O) { 'E §§ ﬁﬁ

PrGfi I i ng ko data makrix - |

- DEETEDFER
RDT Data

Filter endpoint tree. .. 1 (Target) 2 3 4 5 -
Categories NHz o ol NH.

Gap FiIIing Structure F Q H:N@ O O

Sty 5 — S a
Report e i M {4 221 <58 3 5 AT ROLOEL O Be/MiE
ubstance ldentity - N
L] BRepeated Dose Toxicity (7§.[fﬂ.'|$§.[fﬂ0)LOEL)
Metabolism L EILOEL | vrin O ' 10 mofkoiday W10 motkgiday M 30 modkgiday M :I
A Blood Chemical Examination” | 5§ =f14) T TUD mofkgdday I b
Hematological Examination .[ﬂ].
Blood Cell (Erythrocyte) 'I‘E
Undefined Tissue
REC] ﬁ (14/24) b 20 rgfkgdday, 8. (W10 mgfkgdday, 2. 100 mgdkg/day M G
HGE] .[ﬂl (15/27) bt 20 mogfkadday, 4. M 10 mgdegéday, 1. W 100 mofkgiday M B
Reticulocytet —_ (11419) ht: 20 modkgfday, 4. W10 mofkodday, 1. hit: 3
hethemoglobing — ~ B4 bt 10 mgdkg'day, 1.0 W10 mgdkgdday, 1.
HCT) Fﬁ (14724 bt 80 modkg/day, 8.0 W10 modkgdday, 2.0 W 100 modkgdday h: G
HHistopathological Findings ﬁ
-3 ElLiver
5 H Kupffer Cell -d_ (12722 b 160 mgfkafday, . (M 40 madkgiday, 4. (M 100 madkg/day W3
FHUndefined Tissue é (10717) b 40 mafkaiday, 4. M 100 mafkaiday h: 3
E Spleen FJ‘T‘ (14/58) b: 80 mofkafday, 8... |M: 10 mofkgsday, 1. M 30 modkgiday, 3.0 M 2
1 Organ Yeights — E (13741 b 40 mofkgiday, 4. W 20 mofkgdday, 2. bt 3
1 I MOEL (15/375) b: 10 mofkafday, 1. M 10 mofkgiday, 1. (M 30 madkgiday, 3.0 M 2

EHProfile -
KN _*l_I
[

E|F\ni|ines tHemalytic anemia with methe moelobine mial | Developed by LMC, Eulgaria 15




Fﬁﬁ % % I

Filte @1:% ‘ﬂ::k ﬂ;l ll‘ﬂig 1 (Target) E E 8 B B § B |
l-kymR | C yq
it Q 4<:> O @ @ H5C O HaM O H:C@
NH, CHy HH CHy CHy NHz
ESubstance [dentity
HRepeated Dose Toxicity
Min ht 10 modkg/day Wt 10 modkg/day vl 30 modkg/day W 2.4 modkg/day W12 modkg/day M 160 mgfkgiday M 280 mgfkaiday
HElood Chemical Examination
HElood Serum (Bilirubin)
HlUndefined Tissue M
T. Bilirubint 914) fl: 100 mgfkgiday l: B0 modkg/day b 300 mgfkodday, ...
HHematological Examination
HBlood Cell (Erythrocyte)
HlUndefined Tissue
RBC) {14/24) ht 20 modkgfday, 8.0 M 10 mofkgfday, 2. M 100 mogfkgdday W B0 modkg/day W BO mogdkgdday, 3.0 M 250 mgfkadday, . (M 250 mofkgdday,
HGEB| (15/27) ht: 20 mogdkgfday, 4.0 W10 mofkgfday, 1. M 100 mgfkg/day W B0 modkg/day W B0 modkg/day, B... M 160 mogfkgiday, ... (M 250 mofkgiday,
Reticulocytar (1149 ht: 20 mofkgfday, 4. M 10 mofkg/day, 1. W 300 mgfkgiday W 300 mgfkgiday, ... M 250 mofkgiday Wt 2580 mgfkglday,
Methemoglaobing {B/14) Mt 10 modkgfday, 1. M 10 mofkgfday, 1. W B0 modkegdday, 3... M 250 mofkgiday
HCT) {14524 Mt 80 modkglday, 8. M 10 mofkafday, 2., M 100 mogfkg/day M B0 modkg/day M B0 modkgdday, 3.0 M 310 mgdkadday, .. (M 250 mofkgiday,
HHistopathological Findings
Liver
Kupffer Cell
Pigmentation (Hemasiderin) (6/12) ht 160 mgdkglday, . M A0 mofkg/day, 4. W 300 mgfkgdday, ...
Pigmentation (Other) {B10) it 100 mgfkg/day W 300 mgfkgiday W 2580 mgfkglday,
Undefined Tissue
Extrarmedullary Hemato... (10/17) ht: 40 modegfday, 4.0 M 100 mgfkgiday W 300 mgskgiday Wt 300 mgfkgdday, ... Wt 2580 mgfkgdday,
Spleen
Undefined Tissue
Pigmentation (Hemasiderin) (9/16) b B0 mogdkgfday, 1. M 10 modkofday, 4. b 12 mogdkoiday hl: 250 mgfkpdday
Pigmentation {(Other) B/7) fl: 30 modkgfday W 12 modkg/day W 280 mgfkgiday,
Congestion {11417) W10 modkgfday, 2.0 W30 modka/day W B0 modkg/day W 300 mgfkaiday M 280 mgfkglday,
Extramedullary Hemata... (14/25) Wl: 80 mogdkgiday, 8. M 10 mofkg/day, 4. | M: 30 mgdkg/day W 2.4 modkg/day tl: 300 mgfkgiday, .. M 250 mofkgiday tl: 250 mg/kgiday,
[ Organ Weights (13;41) T Wl 40 mgdkg/day, 4. W 20 mogdkgiday, 2. l: 300 rgfkgiday, ... W2 300 mogfkgiday, .. M2 280 mofkgfday, . M 280 mgfkgiday,
LA MOEL |’15,."3?51 1 ST mgdkgfday, T WO modkeg/day, 1. W S0 madkg/day, 3. (W24 modkg/day, o (W TS modkadday, Tk o0 mofkgfday, o, W2 50 mqfkqfday,
HProfile

nite @774

') —IZF8 ET%)

MERT R AL E 2 KICROSN TS LR

16



—
—

i

B D BRI ESHEDH

AV FHEDORRAEGHRIBEZEL. MO ENLUSN DB EED
ERENHREADELUPELLLERLKREG NN ?

1 2 3 4
NH, N2 NH,
F
TR NE /ij v | ne
F
HESSij_-j\U_o)Ey(%II‘E =4 sls =% s =4 st =% s
(FOT7 45125 B EBRE) %= %= %= i
e i BEERE IR | :

BRI RSB ORROR |y | ~ |EELERESS
(h7 ) — DB AHOFMEERD (BN SR D JRERDR ) s -
) o NGEEL).

AR AHD
HUME

nite

(

-

NH,

/
NH,  HoN” i NH N © o

SN

H

NH, % NH, % NH, /@i e HoN h
/@ HoN /@\ \Q/
Cl

(0]
0 9 [
I /,L' o o
N NH =z
-yt o LT
- N
H | HoN HoN

No
_/

17



azard Evaluation Support Syztem

Hazard Evaluation Support System
= NH, :eSr::::I name: z::lzif::l:ruaniline \ \ O
In:_u ¢ - O MILES c1{N)c{F)cc{F)ccl T g # ’\" v 7 *ﬁ ;TE
Profiling to data matrix > |
F
RDT Data
ea Eaﬂ:ﬂﬁ& Filter endpoint tree, ., 1 (Target) 2 3 -
Categories | & pread-across NHz cl

" Trend analysis @ Apply Structure v Q
= (D)SAR models e O
— S F =
Target Endpaink ®T -_9 # “”y j*ﬁ JL

REPDI"t HSubstance Identity — N
] Repested Dose Tenity LOEL HRepeated Dose Toxicity o) i“j.%T _gégﬁ
Metabolism 5L OEL Mir 10 mgkgiday Mo 10
—#Blood Chemical Examination =14y
Hermatological Examination
Blood Cell (Erythrocyte)
Lndefined Tissue
RBC) (14,24) M: 20 mgfkgiday, ... [M: 10
HGE| (15/27) h: 20 mofkgfday, 4. [M: 10
Reticulocyte) {11.19) hl: 20 mofkgfday, 4... /M: 10
Methemaglobing {214 B 10 mgdkgfday, 1. (W10
HCT] (14,24 k: 80 modkgfday, ... M: 10
FlHistopathological Findings
=l Liver
E kupfter Cell (12/22) h: 160 mgdkgiday, . (M 40
B Indefined Tissue (10417 h: 40
H Spleen i14455) b: 80 mgskp/day, 8. |M: 10
= Organ Weights (13441) M: 40 mgdkp/day, 4. (M 20
—HMNOEL (15/375) h: 10 mgfkgiday, 1. [M: 10

HPFrofile =
K1 _>l_I
[

E|F\ni|ines tHemalytic anemia with methe moelobine mial Developed by LMC, Eulgaria 18




azard Evaluation Support Syztem

Hazard Evaluation Support System

B2 hemical name; 2:4-difluoroaniline
Input R Gl 367259 — » o
- O MILES c1{N)c{F)cc{F)ccl T — 9 #- "V Y 7
- F Ii_l
mei I i ng to data matrix -= | *ﬁ JT O) %:5 %
F
RDT Data

Data zap Filling Method
Categories

' pead-across

" Trend analysis Sy

Gap Filling

= {Q)SAR models

Target Endpoint
Report
Repeated Dose Toxicity LOEL
HFE

Metabolism

Filter endpoint tree. .. 1 (Target) 2

Structure

HSubstance Identity
Repeated Dose Toxicity

—1 fAr T BAe

<] |

Descriptors ‘ I Prediction |
Read across prediction of LDEL,
taking the average from the nearest 5 neighbours,
bhased on 5 data points from 5 neighbour chemicals,
Observed target value: N/A, Predicted target value: 19.0 mag,/'kag,/day
D pelpssees comece e o ces coms oo s e
- i i i i i
& i i i i i
H B0 oo oeeeeeee Roooeeeeeee §oooee7eeee §oooeeees
= i i i i i
IR S S— N L P N
E : : : : :
',_: 1 1 1 1 1
R e o SRECRREees e
& , 5 5 i i Py
o 200d-r-----e-- PR Rt Foemeeneanas - -EEEEE
E : : : | : *
(T m— I soh &
T T T T T
-2.00 -1.00 0.00 1.00 2.00
log Kow
Descriptar i |log Kow j ‘

9 b @

i

Accept prediction

Return to matrix

Seleck/Tilter data
Selection navigation
Gap filling approach
Descriptors/data
Model /{Q)SAR
Calculation options
¥isual options
Information
Miscellaneous

E|F\ni|ines tHemalytic anemia with methemoelobinemial |Data gap filling

19

Developed by LMC, Bulgaria




AIERATI2ELMEORELFRER

Descriptors Prediction Accept prediction

Return to matrix

Read s prediction of LOEL,

our chemicals, select filter data
Selection navigation
1.05E+3 1 s s : Gap filling approach
2 2 E b Descriptors/data
U ST S
Bt : %Jﬂﬂiﬁ]ﬂlf F';E]? éLOELG} i; y); IH ; 5 Model /(Q)SAR
9S0E+2 { - - e -:E------------------------i ---------------------------- [=I Calculation options
el qe 2 ma/ke/day (S FHEIDRER)
5.50E+2 ______E__ _____________________________l____________________________________.____________________________________A___________________________________j ____________________________ Prediction approach options
B.O0E+2 4o S S :____________________________________{___________________________________J: ____________________________ Set level of significance
i i i I i Yisual options
7S0E+2 e e e

[+] Information
TUO0E4Z §------ fPoEe0005000000000050 06005050000 95800 IE O EECIEEEEEEEEEEEEEEECACEEEEEaaEad fPormesesonnrrononeREEEREEEEEEEEEEEE B PE EEEEEE P EEEE D P e EE EE PR E PR B EEEE P D P PP E PP EPE D P EREE PP ECEEE [+ Miscellaneous

-:--¥1ﬁ*‘i%¢%ﬁ(% ] —
O EUME (PRCHER
--:-*Ewcr@ﬁ(%,,aurﬁﬁﬁm --------------------

450642 }-----2 Lo e e hocoecEmEeEEEEEEEEREEEEEEEEEREEEEEEE RSO EEEER A B R R SR EEE SR SR EEFEEEEEEEEEEEEaEs

6.50E+2
6.00E+2
5.50E+2

5.00E+2

LOEL {obs.}, mag/ka,/day

4.00E+2 f----- - : T T T

3.506+2 | : o e

3.00E+2 ] oo IOgKOWtJ\ n:l:ﬁ]j -L‘-_I- -------------------------------
o ::::é:::::::::::::::::::::E:::::::::::::::::::::5::::::::::::::::%,%[ﬁﬁ]ji_:_ :_':1::_::::::

: 5Set "Read-across" options:
1.50E+2 +------ TR gttty SN S e

ey jjjjjj@iijjjjjjjjjjjjjjjjjjjjjjjjjjjj_/fﬁ‘f_!iﬂ_!iﬁ_ﬁﬁl_f___E?li_éfﬁi@jﬁi@jjj"jj1'jjjjjjjjjjjjjjjjjjjjj"jjjjj'jjjjjj?ijjjj;jjjjjjjjjjjjjjjjjiiiﬁ e —
D.0DE+0 -+ -~ . ---------------------------- &)b*{,é T/}\O)%ib\l—_‘*ir I il bl L :‘ B | LI | =)
-2.IDD -1 .IDD D.IDD S 1.IDD 2.IDD
FRICERY HELUMEEL TEN
Descriptor X: IIog Ko j -

FRHOEBEETEEREDAHIZIKTFT 5. >FIABRICIGCTHEE E%Fﬁ
IEBEHIEDIHZE . 25mg/kg/day. 250mg/kg/day|ZEENHY . COEFHHEAZINFE->
" TWWBAMIESIHI D, —DDEHIIEIELLYE S,
nice

20



B. 355 % Al
BEFRDOEE P, HESS MR RTS8k R L EEFEHREK KT 5
ZEIZE&Y  HESSHAURRLI=ATI ) —DZ LA ZEEIZFESEL .
WHEIZIHECT. ATI)—DEENCHABELEZ T - L TEEET
%

1. FHBRT—2DOFEDORNBEDIGIK

2. SHERFH DY A H

3. (K- AN=X LDIEEHRD IR

4 T—EF YU TREICERYAMEADEE. FHAE

nite

21



Typical Observations
S in RDT Test
Organ Toxicant— Cellular Organ Organism Organ/Tissue Whole Body
/Tisse Macro-Molecular Interactions Responses Responces Responses Effects Effects
[ Hep'\?':ocyte NHOH Kupffer Cell: Kupffer Cell:
2 Phagocytosis »|Hemosiderin
L of Damaged Pigmentation
iver —
Monooxig ‘E‘rythrocyte Extramedullary »|Extramedullary
enaze hematopoiesis < hematopoiesis
2 -
[~ Erythrocyte | - I(::laengsklisn/
2 | »( Met HGB 1
NHOH N=0 > -
HGB I-\IA-Ie(gB riRetlculoT |
HGB . %
= | Adducts Hemolysis »IRBC |
Blood HGBl
Peroxidation _ [ , |Compensatory HTC |
ROS == Lipid Membrane > ” |Responce
ete.
3 :IT. bilirubin 1
¥ Red pulp: i
Red pulp: o Homosiderin 2
th Si‘:ﬁg gt:zls Pigmentation ;k
Spleen Erythrocyte Extramedfjlla.ry > »|Extramedullary E"]
Hematopoiesis [€ Hematopoiesis b~
4 5 Congestion o
Organ wt. 1 B2/
T
220
Bone Hematopoiesis »|Hematopoiesis =
Increased Increased
marrow —

Hayashi, M. and Sakuratani, Y. 2011. Hemolytic anemia induced by anilines and nephrotoxicity induced by 4-aminophenols. In: OECD
nlte Environment, Health and Safety Publications Series on Testing and Assessment No. 138 , Report of the Workshop on Using
Mechanistic Information in Forming Chemical Categories: Annex 8. 22



T

L RmERMONEOBE

BMEEMICEET HFRENEHLONTINENE T ILI—1E
BEZFIFAL THEEE.
e il
DEMELTORHEE MKRFHREIZH 5. RBC(FRMEKE) . HGB(NES O
EL#) RUHCT(ANTRIYYME) D3DDRBREMEMN. BALTLIWNIL., A
mEBMOAgEEIIFLNEE RN,
{BL. FRMmBkEF(CAMBRE U M/MMRICEST2MEAFREELEEL. &
BORRICE T 2BRLBENROLNENESIZTONTIL., BEHERY
EEHOTWARIBEMEDNH AT . CD KOG —XITEZHE LD, TEER
HNENDHD,
Met-HblE AN= R L& R T ZEEL/SA—FEARFE SN TOAN
ERMZLY,
Q=Hm @S
FAERBCIEDRDDRKESEHEL. BELDEFRERET

nite :



JOYEMOEEBRT —2DEN~DIVY

Descriptars I Prediction - = 7
—_ =1

Accept prediction

gl na ~ ~ Return to matrix I
Read across prediction of LOEL, 7 I\ I “w ( —_—— é
taking the average from the nearest 6 neighbours, based on & data points from 6 neighbour chemicals, J ; '\ ~— Select/filter data
Observed target value: N/A, Predicted target value: 16.2 mg/kg/day Selection navigation
RSET) Mite hess - chemical details for 'c1{0 5 x| Gap filling approach
; Descriptors/data
1.00E+5 - | Smiles: cl{OCjceM)ccel Study Mo, (Link ko SSROT) Model/{(Q)SAR
Q.50E42 - Chem. name(s): "3-benzaxyaniling; 3-methoxybenzenamine 224 _,Eitgﬁj—‘__gmgﬁ}lg E Calculation options
CAS No.: S536-90-3

9.00E+2 - (SSRDT) ~ U )7 Data usage

5.50E+2 - @\ Q E CHy Current subcategorization: — NJ/A Prediction approach options

6.00E42 - Set level of significance

Yisual options

7.30E+2 1 O Information

7.00E+2 - Miscellaneous
. 6.50E42 - MH2 Detajs,, Differences ko karget... | ‘
L] -
B 6.00E+2 - || Descriptor | Uriks: | Walue = || Endpaint reference | Uni
o
& || log ko 1.16 Endpoint obs. data (recalculated) ma,
] Sl Molar refraction T 374
g swer |l oo ; T
m il = 123
2 4.50F+7 - || Mumnber of aromatic bonds 6,00
= Mumber of cyclic bonds 6.00
W 4,00E+Z - || Mumber of double bonds
= 4]

3.50E+2 -

3.00E+2 -

2.80E+2 - R ECE 608 e 00 e CEe O ECa e EEREEEEEEEEaG HeSOEeoEooaeaEEEEEeacRaEEeaReaasEeaad oo

BN p==es Set “Read-across™ options:

e Approximation bype:

1.00E+2 ---- ' IAVerage j

SR § po=es ' based on |6 j‘ neighbours

0.00E+0 §----

-5.00E+1

-2.00
log Kow
Descriptor ¥ |log Kow j ‘ ax c |
ancel

nite 24



HESS n
<+ Hazard Evaluation Support System

Hazard Evaluation Support System

E hemical name: 2.4-difluoroaniline

N 367-25-9 sk % > yi=|
Input Q Aatio HEEDTOT7A)0 DERF
F

ko data makteix -=

MILES c1{N)c(Fycc{F)ccl
_profiing | (& BME DFHERAD
JDIERK)
RDT Data

B show Boundaries Mew Scheme

Categories [ Frofiers
Profiing rmethods

o - Empiric ﬂ aN - )
Gap Filling ~[Jchemical Struct O - O
....DGrDups of HEETE F e
F HH.

Filker endpoint tree. ., 1 (Target) "2 "3

REPDI't ~[CJLipinski Re
" ~[CJCrganic fi N
AR ~[CJCrganic fi B Substance |dentity u't,% QO)E%{J
Metabolism - [Jorganic f mRepeated Dose Toxicity (SSRDT) A4 M 10 modkgiday, 1. M: 10 moikgiday, 1...
- J0rganic fu ElFrafile ‘\
OF
A0 — Study No. (Link to SSRD ST - 3
----Chemical N F_ o (Lin ,D m
-[FJROT Rep — Chemical Mo. (Link to HESS DE) 01 302
~[JesaL da —RDT Repart No. 301 301
-[7]Rat Liverf— Foot of map Mo. Foot of map Mo, 2458 Root of map Mo, 249
rnxlculuglcal —Rat Liver Metabalism Database Wetabolite in map ... Metabalite in map ...
hetabolite in map ..
..... 7R i
- [/]Repea =) - | Repeated dose (HESS) Anilines ic... |Anilines (Hemalyfic... |Anilines (Hemalytic. ..
J | H Anilineg/{Hepatotox. .. |Anilines (Hepatojox. .. |Anilines (Hepatotox. ..
Metabolisrn
- Ducumented -~
----- Clobsened | HESS DB (SRER$R & EDB, o res :
- Simulated = - v qu-?“jj DB
----- - [[]Dissociatic = |$1’EH3*%FI_’DBs ADME DB) /\|)>7
----- DLwer Met— ~ IJ _‘/7
..... ~[JMEDD In

..... PNEDQIiIJ il LI
[

E|F\nilines tHemalytic anemia with methemnglnbine| Developed by LMC, Bulgaria 25




\1_
SSRDTDOEEE (1)

d;:f*g
O

O

NH-
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R222  (C218

F224

Cas MNo.

536-90-3

Studv tvpe

TG 422/0ECD: Combined Fepeated Dose Toxicity Study
with the ReproductionDevelopmental Toxicity Screening
Test

Species

Far( 53D

Foute

(Gavags

Solvent

Corn il

Diose level

4 doses (2.4, 12, 60, 300 mg'lco'day)

Dizath

MNons

NOEL

<2 4 mo kg 'day

(male data were adopted as

repeated toxicity)

Clinical observation

brown urine: 3004

Body weight

13005

Food consumption

Hematology

Blood Chemistry

Absolute organ weight

Felative organ weight

testisT: 3005

Histopathology

liver/extramedullary-hematopoiesis: 3005
liver-brown pigmentation in Kupffer’s cell:
kidnev-brown pigmentation in proximal tubules: 3002
kidnev-basophilic changs of urinary tubules: =605
splesn-sxtramedullaryv-hematopoissis: 2,45
spleen-congestion: =607

spleen-brown pigmentation: =127
spleen-decreased cellularity of cell areas: =807
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5201  Rioa

Cas No.

108-44-1

Study type

TG 422/0ECD: Combined Repeated Dose Toxicity Study
with the ReproductionDevelopmental Toxicity Screening
Test

Species

Bat(5Dn

Foute

(Gavage

Solvent

Com oil

Dose level

3 doses (30, 100, 300 mg'kg'dav)

eath

None

NOEL

<30 mgkg'dav

(male data were adopted as

repeated toxicity)

Clinical obsatrvation

brownish urine: =100
salivation: =1005

Bodv weight

130028

Food consumption

L3008

Hematology

ct]: =100
EBC|: =100

Blood Chemistrv

Glul: 3005
BilT:=1003
AlbT: 3005
S-GOTT: 3005
Chol: 3005
AGT:=1002
Nat: =100
Clf:=1002

Felative organ weight

kidnevt: 3002

Histopathology

livar-deposit of pigment in Kupffer's cell: 1005
liver-swelling of hepatocyte: >1002

kidnev-deposit of pigment in tbular epithelium: 1002
splzen-deposit of pigment: =307
splzen/extramedullarv-hemopoiesis: =305

splesn-congsstion: =304
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Cas No. 100-61-8

TG4070ECD: Repeated Dose 28-day Oral Toxicity Study in
Study type Rod

odents

Species Rat (5D)
Route Gavage
Solvent Corn oil
Dose level 3 doses (5, 25, 125 mg/'ka/dav)
Death None
NOEL <5 mg/'kg/day

Clinical observation

Cvanosis: 125

Urinalysis

hctoncbod.\T =505
Yellowish brown color-:d.

I._.'l
Ln
[N
I

Hematology

Hgb|:>52, =257

MCHC1: 12522

Blood chemistry

Cml =5z, 125,
Bil $1255 %
GOTT:12575

Absolute organ weight

Spleent: 1254 2

Relative organ weight

Spleent: 1255 2

Histopathology

Bone marrow -llt'lllatOJOlt'SlS IIILIC"HSE'CI 252,125
Spleen-deposit of pigment: =

Spleen- hemato;:oiesis inu‘eased: =252
Spleen-congestion: =5, 3:‘ =z

Liver- deaosn of pigment: =257 2

Liver - e\rtamedullat* hemaroamems =252, 1257
Kidney-deposit of pigment: 1257 2

Kidnev-hvaline droplet: =257
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5007 RO0OT CO007
Cas No. 156-43-4
Study TG407OECD: Repeated Dose 28-day Oral Toxicity Study in
tudy tvpe
Rodents
Species Rat (F344)
Foute Gavage
Solvent Olive oil
Dose level 3 doses (10, 40, 160 mg'kg/dav)
Death None
NOEL 10 mg'kg/day
Urinalysis Urobilinogen?:>40 2
RBC|: =407 =
Hgb|: =407 %
Hematology HCT: : _I:I © ¥
= RetT:=40- =

MCH?: ::=_'|j£__l 160
MCHCT: 160 &

Blood chemistry

Cho|: 1607

Absolute organ weight

Spleen?: »407 S

Relative organ weight

Spleent: =40 2

Histopathology

Spleen-hemosiderosis: =407 =

Spleen-extramedullary hemopoiesis: =407 =

Spleen-congestion: =40- ¢

Bone matrow-myeloid hyperplasia: =407 ¢

Liver-hemosiderin deposition: 1607 =

Liver-extramedullary hemonoiesis: 160- %
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Cl
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NH>

& I 14 8 M % BATE IR

5313 R301 C302

Cas No. 108-42-9
Study tvpe Repeated dose oraltoxicity study
Species Rat (F344/N) P—
Route Gavage
Solv IM hvdrochloric acid, sgnicating for 20minmtes, and diluting to
Solvent
volume with deionized water
Dose level 5 doses (10, 20,40, 80, 160 mg/'leg/day), 10 animals/group /sex
zath 16002110
NOEL <10 mg kg 'dav
Clinical observation Bluish discoloration of the genital and footpad regions: =805 2
FOB -
Body weight 11802
Food consumption -
Water consumption -
Urinalvsis -
Hematology 21059900
Lymphol =105->209
Nucleated =r}‘thrnc'_»‘te1‘ WBCT: =204%
PItT: =202-=405
\_“HQSE!T =80 _":
HeinzT: =404 'Q
Cml- SDHT. =102
Blood Chemistry CPKT 16022
le acidT: >80 2
ach. 1602
Right kidnev?: 1602
Absolute organ weight ThymusT: 1605
LiverT:: Sﬂ 2
Splsen] nge
Heart?: ~SI‘I- 160%
Right kidnevT: =805 %
Relative organ weight Thymust: =802
LiverT: '*Sﬂ:
Rp =anT -llf
Spleen- C:unse:t on: =105 =202
Spleen-Hematopoietic cell, proliferation: =104 =409
Spleen-Pigmentation, hemosiderin: >105=
Spleen-Capsule, fibrosis =402 2
) . Splzen-Capsule, infiltration cellular: =405 2
Histopathology 3121113 n:arrg':-.'—?;gn:entat;an: hemosiderin: >80 %
3::n=n arrow-Erythroid cell, hyperplasia::
Eidney: C:urP . bigmentation, hemos :1=r n: =4
'__' er-Hematopoietic cell proliferation:4 :
Liver-Eupffer cell, picmentation, hemosiderin: = - 40 142
REpri?_gﬁzt;n Hssue Epididvmal spermargzoal measurements-Morility] - 1605 30
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8312 R301 C301

Cas No.

85-51-2

Study type Repeated dose oral toxicity study
Species Rat(F344/N)
Route Gavage

) 1M hvdrochloric acid. sonicating for 20 minutes. and diluting to
Solvent . .

volume with deionized water

Dose level 5 doses (10.20.40.80_160mg’kg/dav). 10 animals/group/sex
Death 2002:1/10).40(2: 1/10)
NOEL <10 mgkg/day

Clinical observation

Tremors: =805 2
Wasting: 1603
Bluish discoloration of genital and footpad regions : >80 %

FOB

Body weight

1:1607

Food consumption

Water consumption

Urinalvysis

Hematology

et1: =202 =404

WBCT: =202 =407

Lympho?: =202 =407

RBC|: =20%"=80°

Pit1- =202+ >80

Nucleated ervthrocvte]: 8021602
Neutrol:>804 2

Heinz?- 16052

Blood Chemistry

Bile acid]: »405" 1602

Absolute organ weight

Spleent: =405 2

Relative organ weight

Heart?: »205" 1602
Right kidney?: =807
Liver?: =802+ 1602
Spleent: =402 =

Histopathology

Liver-Kupffer cell. Hemosiderin: 1605 2

Bone marrow-Erythroid cell. hvperplasia: 407"
Spleen-Hematopoietic cell proliferation: =805 2
Spleen-Capsule, fibrosis: >80 %
Spleen-Pigmentation, hemosiderin: =802 " 1607
kidnev-Cortex. pigmentation. hemosiderin: 160° 2
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Select All | Cancel All | Add to Mechanism _View |
Link Data: 2
view|D Reference Key Waords Summary
Met-Hb and sulfhemoglohin
_|LI farmations were induced by
Kl L administration of 2-chloroaniline to
Momura A, Studies on mice. Maximum plasma
sulfhemoglobin formation by concentration time of Met-Hb was
r i301-1 various drugs (1). Folia Erythrocyte; Met-Hb 30 min, and Met-Hb was almaost
Pharmacol Jap. 1975; formation; in viva completely eliminated at 1 h after a
May; 71(4): 351 -365. PMID: single administration.
1237450 Sulfhemoglobin was detected after
consecutive administration for 3
days but not after a single
administration.
Sabbioni G. Hemoglobin
binding of manacyclic Hemaoglobin adducts were obsenved
aromatic amines: Molecular _ o after administration of
r |sol-z  |dosimetry and quantitative 'tzr‘fqhmc‘ﬁe'b@_“falem Binding | >_hioroaniline ta rars. The
structure activity b hemogiobin, invivo hemoglobin binding index was 0.5
relationships for the + 0.
N-oxidation. Chem Eiol
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{score=17}) A Téﬁ?ﬁ“ﬁﬁﬁ?ﬁ‘l ﬁi".@
N-on KBRS E LR LUEA
\_7 ‘Vbj—b‘;tjéﬁﬁnu(ln
(score=14) o _ Sl = SI|ICO$}£ * ‘»cj:é) o

N/ T NH, NH:
- _ —
B %
L score=16) i
o [ o) OH
3 NH
(score=14) (score=16)  —{ : H
_< >_ " ﬂb_ (score=18}
(score=14) -

NH, NH,
CYP2E1 @: s /@ {score=17}
— \/@L CYP2E1| o = cl HO cl
NH, HN—<\:.//\—C}L

OH
(score=20) (score=20) S NH,
/@ {score=16}
,[ l cl
NH; HzNOOL—_' O
-

{score= 20)
i (score=18)
— X
NHZ ‘_"HzN@—OH
{score=15) (score=18)

*Yamazoe, Y. Ito, K. and Yoshinari, K. 2011. Construction of a CYP2E1-template system for prediction of the metabolism on both
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