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item Unit 0 mg/kg 20 mg/kg 100 mg/kg 500 mg/ke
° mean| SD [mean| SD |sgnif.f F |mean| SD [sgnif.] F [mean| SD |sgnif.] F
BUN mg/dL | 12.6( 1.0 15.0] 2.0 129 13 15.6( 2.2|* A
Creatinine mg/dL | 0.52| 0.04| 0.53| 0.02 0.48| 0.04f | 0.47| 0.04
T.cholesterol | mg/dL 86/ 17| 86| 19 138  25[*x* A ] 212[ 15[ A
T.bilirubin mg/dL | 0.37| 0.04| 0.42| 0.03 0.48| 0.04[+x | A 1 059| 0.08[+x [ 4
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(1RRY: FRIMEK, FFHAe. Bhig. 55 . Mk, BEbt. B wKER)

L7722 RXEHR> <sABRH#>
¢ Reference e Cell line/ Species
AP=Z LEH> e Experimental design

® jn vitro / in vivo [ ex vivo

e Summary
¢ Concentration / dose employed

<HAHh=X LTEEHR>

¢ Possible chemical reaction /metabolism <FDith>

¢ Possible toxicant ¢ Effective concentration/ Dose

¢ Possible interaction with bio-molecule ¢ Related compounds studied

o Effects ¢ Additional information

e Target cell/ tissue/ organ etc. e Authors’ proposal (opinion)

(130918 . 260 LI77L 2 R)
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METABOLISM DATABASE

Ble o] +[-][ ojn @[+ 5wl r[-[alr]]]

rL}-‘_'_] 62, C1CCCCCINSC1=Nc2cccecz _A__l
() 63. C1ICCCCCINSC1=Nc2cceccz

(-1 65. CC(C)(CINCT(O)COCIc(C#n
I 66, C=Cclcccanl

(-1 67. CC(Celececc NG
r[j-—-_'_‘| 68. Cclcc(C)ec(N)c1
‘I"’L-J 69. Nelcce(O)ecl

(3-(Z3 70. Nelcee(O)ecl

(-] 71. CCCCC{CC)COP(=0)(Oc1cc
Gl ]72. clccccc1Ocicccecd

({1 73. OC(=0)c1ccec(Oc2ccccc2)c
£3-( 74. NC1CCCeC

({1 75. O=N(=0)c1cccc(N(=0)=0)
({1 76. Nc1c2cee(S(0)(=0)=0)cc2c
(-1 77. Oc1c(S(=0)(=0)0{}. INal{
(-] 78. Oclc2ccccc2e(S{(=0)(=0)0¢
-2 79. ClSI(C) (C)OIsIC)C)C
(-(80. CC1{C)C2CCCUCIC(cTceece
#1381 CC(C)ctcee(Chect

rT ({)82. CC(C)c1cec(Chect
[-{L]83. C=CC(N)=0

-84 C=CC(N)=0

f-{185. C=CCN)=0

364 NeloceN(=0)=O)ect | [——— Blel |

CelHeigth [1%6 = celwidth [1%6 <] | Bf Redraw | Printpreview ||

Reference: Law, F. C. P., Y. Y. Song, S. Chakrabarti, Xenobiotica, 13(10), (1983). (in
vivo), pp. 627 - 633
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2. (X HENEE TR DB
2-2. Bk / v KBS EINERDB

ABSORPTION Absorption rate, Cmax, Tmax y H P*ﬁiﬁ(’%’jb\f‘

Involvement of transporter - N e
o PASOEHFRIET L
DISTRIBUTION Apparent volume of distribution

Time-dependent changes by repeated doses Red: 3 points
Brain — Blood-brain barrier, Adipocyte — Strage . « | = |.Green: 2 points

A EA
Liver = Metabolism, Kidney — Urinary excretion AN lue: 1 point
Kidney — Binding to protein I:‘\
Organs with higher concentration
of chemicals than blood © :
Involvement of transporter

METABOLISM Related enzyme and molecular information

Contribution ratio, Cellular fraction, Metabolite

Species differences, Strain differences
EXCRETION Excretion rate, Involvement of transporter

Species differences, Strain differences

Result of interaction, inhibition, enhanced of enzyme (60 chemicals, 130 references)
Relationship of toxicity test

Ek CYP2EL ETIL
(Yamazoe et al, 2011)
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ltorm Unit 0 mg/kg 20 mg/kg 100 mg/kg 500 mg/kg
mean| SD [mean| SD [sgnif.f F |mean| SD |sgnif.] F |mean| SD |sgnif.[ F

BUN mg/dL | 12.6( 1.0] 15.0[ 20 129 1.3 15.6| 2.2|* A
Creatinine mg/dL | 0.52| 0.04| 0.53| 0.02 0.48| 0.04 0.47| 0.04
T.cholesterol mg/dL 86 17 86| 19 138 25[*x* A 2121  15|%* A
T.bilirubin mg/dL | 0.37| 0.04| 0.42| 0.03 0.48| 0.04|*x A | 059 0.08|** A

BUN======"" NOEL 100mg/kg, LOEL 500mg/kg

Creatinine===""- NOEL 500mg/kg

T. cholesterol=== NOEL 20mg/kg, LOEL 100mg/kg

T. bilirubin= ===+ NOEL 20mg/kg, LOEL 100mg/kg

& A R ONOEL&LOELEDB{L
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NOEL/LOEL
General signs 21 Findings NOEL/LOEL
Urinalysis 14 Findings NOEL/LOEL
Hematological exam. 37 Findings NOEL/LOEL
Blood biochem. exam. 38 Findings NOEL/LOEL
Organ weights 14 Organs 56 Findings NOEL/LOEL
Necropsy 23 Organs 39 Findings NOEL/LOEL
Histopathological exam. 28 Organs 197 Findings NOEL/LOEL
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- I v S, Spleen-hemosiderin
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g NH name: 2-methylaniline; 2-toluidine
Input £ No 95-53-4 - . .
P c1We(C)eccct AERFAHD >
1“- ‘ %% E L[N N NN)
Profiling ™€ O ;Ej * u
to data matrix-> metabolism mode... |
RDT Data I
B show Boundaries Apply New Scheme *
categories ~Profilers Fiter endpoint tree. 1 (Target) HZ "3 I4 ﬂs :I
Profiing methods
Gan Filli [chemical elements -l NH; Nt NH CHs
ap Filling - [[JGroups of elements
- [[Juipinski Rule Oasis Structure HiC O O H:C O HyN O ¢
Report DOrgamc functional groups R
20 ; DOrgamc functional groups (nested CHy CH; CHs
3 [[Jorganic functional groups (US EP# AL—'JNOEL
Metabolism - [[Jorganic functional groups, Norbert H# Blood Chemical Exam... (7/503) M: 30 mg/kg/day, 3...|M: 60 mg/kg/day, 6... M: 20 mg/kg/day, 5... M:
i;z‘mc’::’“guz':;z tsos’:on L @FOB (31140) M: 50 mg/kg/day, 5...
‘ [JROT Report 'No =%= —#General Signs (7/460) M: 30 mg/kg/day, 3... M: 60 mg/kg/day, 6... M: 10 mg/kg/day, 1... M:
CJcscL Cass : ﬁ'l‘i -mHematological Exami... (7/416) |G - 30 m9/kg/day. 3. M: 12 mg/kg/day. 1... M: 20 mg/kg/day, 4... M:
_ [EJRat Liver Metabolsm b: FEE @ Histopathological Fin... (7/1890) E{Eﬁ M: 30 mg/kg/day, 3...|M: 12 mg/kg/day, 1... M: 10 mg/kg/day, 1... M:
Toxicological & Necropsy (7/545) o¥ M: 307 e e A
. & = 7’ —
[Z]Repeated dose (HESS) HENOEL/LOEL (7114) 7_"-_9 M: < }iﬁ?ﬁ'—j—-%ﬁ@T—@
Custom g .
= —#Organ Weights (7/1436) M: 1(
S hemical G 5 |_I W L@ urinalysis oo & TRl (NOEL/LOEL)
Metabolism EProfile
Documented = | : 201 48 172 1
- -[[]observed Rat Liver metabolism Sy No ik 12 2SR T 354
Simulated — Chemical No. (Link to HESS DB) 196 47 168 1
[[Jbissociation simulation = : ; Root of map No. 251 Root of map No. 356 N/A Root of map No. 320 [Roc
L DL'rver Metabolism Simulator = Rat Liver Metabolism Database Metabolite in map ... Metabolite in map ...
[CINEDO In Vitro Rat Cellular Metabo 1= Anilines (Hemolytic.. JAnilines (Hemolytic... |Anilines (Hemao' * :
DNEDO In Vitro Rat Microsomal Met = i AR Anilines (Hepatotox...JAnilines (Hepatotox... |/Anilines {Hepat ‘E ==
< | S| RN

E iSubcategorized: Organic functional eroups (US EPA) I

HhTa)—DiEME =

520

Dev




:.-‘::“? Hazard Evaluation Support System

Hazard Evaluation Support System

‘!II

ic
Input
)

Profi—ling

NH,

Data Gap Filing Meth

CHs

RDT Data

Categories

Gap Filling

Report

(* Read-across
" Trend analysis
" (Q)SAR models —

Target Endpoint

" Repeated Dose Toxicity NOE
AE Hematological Examination

Metabolism

f‘: Metabolism profiling...

Add as a I

rwhattoadd———
+ sub-tree
" whole map(wjo parent)

METABOLISM DATABASE

Maplnfol

BR[|+ -]/ Off @+ &[m|r[-e|alkfs || coitegh [0 = cetwan [0

[CRE =
[{}é 2. c1{NC)cceecl :I
;’L}D 3. c1{NC)eccecl

;&;‘_‘3 4, c1{N(C)CC)eccccl

-7 5. C(=0)(CCCCC(=0)OCC(CCCC)CC)OCC(CECC)ce
[{;g 6. c1(N)cc(N(=0)=0)cccl

11.3_[_] 7. c1{OCC)ecc(N)ec1

-8 ciN)c(Chec(Chect

;_&j—:;] 9. C{C)(C)c1cec{O)cc1)CC(C)(C)C

[b”D 10. C(=0)(NC 1CCCCC1)NCCCCCcccccee
(-] 11. C{C)CCCCCECeeeeeee

;g} {{] 12. c(c)cceccecceccccce

B | < (9] (o) (@) el (o) (o) Tael (o} [ el (o) [ (o} o

. c1(N)c2c(cocc2)cect

. c1{CC(=0)0)c2c(cccc)eccl

. c1{CC(=0)0)c2c(ccec)cccl

. c1{C(C)CC)ecc(O)ccl

. c1(Br)ccc(Br)ccl

. c1{S(=0){=0)O)cc(N)cccl

. C(=0)(C(CCHO{-}. Na] {+}

. C(CCCYOP(=0)(0CCCC)OCCCC

. C(=0)(C)C

1 . c1(OP(=0)(Oc2cccec2)Oc2ecccc2)c(CChecccl
[0 24 c12c(ccccN=C(S)N2

[é—-i‘[ 25, C(#N)c1ccc(O)ecl

,r{‘}r,‘_‘_‘[ 26, c1(CC(C)N)ceeecl

[ LT PRV o T SRV 7o Vo {0 W | | PO

Search target I

Qextendedsearchl €% Flexible search... I

QTrmsﬁexseu'd'l...l

|~ search parents only
[~ searchas fragment

Reference: Boyland, E., P. Sims, Biochem. 1., 73(2), (1959). (in vivo), pp. 377 - 380
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Study Link

RIS EDBDAERICHET—4

& Study [ HessDB_Search ]

Chem_No. |1 Chemical Data |[Cas_No.] 95-64-7 [Name] 3,4-Xylidine

Test Result] Flag Summary| Test Method Measured Data |

m :&$ — 9 2 iiﬁg}g.igi]cant difference from control group ; *: P£0.05 **: i’
[ ! J Ll IActuaI :_l o =l
Admi... =
DOSE ma/kg |o (10 50 |250
No. of animals 5 |5 5 5
mean SD S.. F1 F3 !mean SD S F1 F3 |mean SD s... F1 F3 |mean SD Swe. Bl ES
RBC X108/... |6.91 0.32 ;7.]3 0.34 6.89 0.18 16.20 0.32 w7
HCT(PCV) % 41.8 0.7 |42.6 1.3 41.8 0.2 37.4 1.2 ™ g
HGB q/dL 14.1 0.3 N i]4.4 0.4 14.2 0.1 12.7 0.5 x v
MCV pum? 60.6 2.1 I 59.9 2.0 60.8 1.7 60.4 1.9
MCH [21¢] 20.5 0.7 !20.3 0.8 20.6 0.5 20.6 0.5
MCHC % 33.8 0.2 [33.9 0.3 33.9 0.2 134.0 0.4
Met-Hgb |
Heinz |
WBC X10%/... |111.2 2.2 8.4 3.5 11.9 3.7 i16.8 1.1 o A
LEUCO% NEUT % 11 2 17 5 e 18 2 ol i 12 2
LEUCO% STAB 7 "
LEUCO% SEG
LEUCO% LYMPH (% 88 2 81 4 * 81 2 e 87 2
LEUCO% MONO |% 1 1 1 0 1 0 1 0
LEUCO% EOSN % 1 0 1 1 1 1 1 0
LEUCO% BASO % 0 0 0 0 0 0 0 0
LEUCO% LUC % 0 0 0 0 0 0 !0 1
LEUCO% OTHERS |
E-Blast i
RET %o 26 12 |30 10 33 14 [128 30 g
Plt x103%/... | 1059 88 11093 46 1093 73 h427 98 > A
cT 3
PT sec. 14.6 0.4 [14.4 0.5 14.0 0.3 % 14.9 0.3
APTT sec, 27.8 1.7 |26.4 1.8 25.2 1.7 24.8 1.7
FIIB mg/dL |238 11 iZSl 15 239 16 234 38 _‘_‘_|
4 »

MSSSSS————_—_—_—,eeeeeeeeeeeeeee e e e e
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SEERASF DB

& Summary of Mechanistic Information [ HessDB_Search ]

[Aniline-induced hemolytic effects =

Pathway information on aniline-induced hemolytic effects

Summary
Repeated adnunistration of aniline and its derivatives including some alkyl-, chloro-, alkoxy- and N-alkyl-anilines

=1olx]

|»

Ekr/ 5wk ADME DB

causes hemolysis as a critical effect in most of cases. These are bioactivated to the corresponding N-hydroxylated

metabolites. The reactive metabolites oxidize hemoglobin 1n red blood cells. resulting in formation of metk lobi
(Met-Hb) 1ed by 1on of reactive oxygen species (ROS). ROS appear to be responsible for damaging red
blood cells. However. effects of size. number and location of the substituted groups of aniline demvatives on
bioactivation seem to be complicated by the presence of multiple enzymes for metabolic activation. Hence in vive
mdicators such as formation of Met-Hb and hemoglobin adducts may be of assistance to screen candidate aniline
derivatives that might cause hemolysis via the pathway. Moreover. chenucals that form hemolytic anilines through
endogenous metabolism cause hemolytic effects.

Hemolytic pathway induced by aniline

In rats, aniline is metabolized through N-hydroxylation in the liver to produce phenylhydroxylamine (PHA). one of
the aniline metabolites (Blaauboer and Van Hol 1983: Harrison and Jollow, 1987). PHA. which 1s interconvertible
with nitrosobenzene in red blood cells. is considered the most potent metabolite for the production of Met-Hb (Kiese,
1974).

The hemolytic pathway induced by aniline is illustrated in Figure 1. PHA is distributed in part to red blood cells and
subsequently oxidizes oxyhemoglobm (Oxy-Hb or Hb(Fczﬁ-Oz)) to Met-Hb, 1ed by of ROS (Hirota
et al., 1978: Eyer. 1983). It 1s reported that ROS oxidize Hb and the denatured aggregate binds to cellular membrane
with hydrophobic interaction (Jandl. 1987). Recent growing evidences indicate that ROS readily oxidize the SH-group of
glutathione and hemoglobin to produce thiyl free radicals (Maple er al., 1990; Bradshaw er al., 1995). Binding of these
radicals to the cytoskeletal membrane proteins appears to be associated with morphological changes and damage to the
RBCs (Singh er al.. 2007). Generation of excess amounts of ROS may also induce membrane lipid peroxidation
(Goldstein et al.. 1980). The damaged RBCs are seq ed from the circulating blood by the spleen (Singh ef al..

2007).
Liver / Red Blood Cell \
NHOH

NH, NHOH NO
—_— — e
O = O = O
Aniline - | Oxy-Hb ] [ metn |
(PHA) |
Oxidation and Binding to
ROS & < A
f°"":a"°" of Hb cytoskeleton
Hb: Hemoglobin + l
Oxy-Hb: Oxyhemoglobin Lipid Ry Cell damage
Met-Hb: Methemoglobin ->Hemolysis

peroxidation
ROS: Reactive Oxygen Species

Figure 1. Hemolytic pathway induced by aniline

* Adme_View [ HessDB_Search 1 = -Igl;:j
Delete selected columns I Format Set |
Adme Link ID 1 A
Disposition Metabolism Km
Disposition Metabolism Vmax
1) N-hydroxyl-3,4-dimethylaminobenzene;
Disp n Metabolism Metabolite 2) 2-methyl-4-aminobenzylalcohol;
3) 2-amino-4,5-dimethylphenol;
. . Metabolite
Di Metabolism CAS No.
= Species
Disposition Metabolism iiterercas
- o 1 Strain
Disposition Metabolism itRvencas
< . Sex
Disposition Metabolism ditterencas
Conjugation
Ar-NH2 ---> Acetylation
and/or
CYP:
2E1:
Disposition Metabolism Summary 1) N-Oxidation
2} 4-Methyl Oxidation
3) 6-Oxidation
No N-OH metabolite was identified in experimental data. N-acetylation form
was the major metabolite.
Disposition Excretion Excretion rate
o : Involvement
Disposition  |Excretion O trAnSportar
2 o - Species
Disposition Excretion it orancas
. - Strain
Disposition Excretion diferences
z == : Sex
Disposition Excretion differences
Disposition  |Excretion Summary
Cl)H
CYP2E1 NH
e
[score=21, unstable)
Referenced NHz CYP2E1 hiHz
Disposition | figures and ——F— o
tables
(score=19)
OH L.
NH,
————»
CYP2E1
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B OECD QSAR Toolbox ver.1
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| HVGEHFE L T=DBAS

> UUIREFESSHEICIEXNIGLTEST . DBOFBIFED
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B QSAR Toolbox ver.2, ver.3DBAFE D 1
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B T—RER(F2E)

HESSOD&E FH - & X

B NITEQOHPMSLRA R 7O RZE EH TR

BENDOEEDBET —FXEER
(ToxRef DB, COSMOS DB)

BEEER(

x

N .

7 A \/J\( 39*)7&557]-@

B —XRA T4 DEM, FR

ZEPA
7
\’ United States Environmaental Protection Agency

LEARN THE ISSUES | SCIENCE & TECHNOLOGY | LAWS & REGUI

LATIONS | ABOUT EPA

- C,_SMOS

Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety

*http://www.nite.go.jp/chem/gsar/hess.html
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Ethylene Glycol Monomethyl Ether (EGME)

FTLUEHEE:
0 HEEIEFIANDEE
SN N EEER: 750 ppmklE
CAS: 109-86-4 H@Hﬁ%ﬁﬁ 750 ppml’JJ:
R i f fE R #E 1L : 1500 ppm L L
(F344 rats, 13-w, £R/KELER, NTP TOX26, 1993)
REACH :
SREYE (SVHC) DiEfdEELTYXME
AHEDOEHB:

EGMELIEERIICREEL . T EBHEZFHI HAEEMELH S
MEEHESSEFRWTIRET S,

nite
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EGMED 5 R & 1%E: Simplified AOP

f Liver \ Blood / Testis \
O on
EGME * Perturbation of
l endogenous metabolism Spermatocyte
- Energy shortage . Atrophy/
A0 - Histone modification — R — weight loss
. cell death
‘ * Modulation of
_ 0O __COOH o hormonal responses
\ (AT BEER) ) \ /
EELGR
(in rats) (in rats)
FELRB EGME > > AT EREE + AT ERER > & IRED

(Miller et al., 1984)

(Foster et al., 1987)

(in rats)

EGME + pyrazole > A~ EFEE | ZEMH-RIEL

(Foster et al., 1984)

(in rat primary testicular cultures)

+ AR EFEE > i

(Gray et al., 1985)
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- HESSZAW=hAT3—0EE

~
A 7ILaX B = - B =
L& oa | HRENHEE SUERTE
/o\/\OH + | Degeneration, seminiferous F3.44 [ 13 weeks,
Methoxyacetic acid | tubules, = 750 ppm drinking water,
EGME (in vivo) Weight,, 21500 ppm 750, 1500, 3000, 4500 ppm
o + Degeneration, seminiferous F344 rats, 13 weeks,
NG " Ethoxyacetic acid | tubules, > 5000 ppm drinking water,
EGEE (in vitro/in vivo) Weight4,, 10,000 ppm 1250, 2500, 5000, 10,000 ppm
O\/\ + SD rats, 28 days,
Y O Isopropoxyacetic acid | No toxic effects gavage,
EGIPE (in vivo) 30, 125, 500 mg/kg/d
+
O\/\OH tert-Butoxyacetic . L T L BV,
acid No toxic effects gavage,
EGtBE (in silico) 4, 20, 100 mg/kg/d
O + . . ' F3‘44 .rats, 13 weeks,
Butoxyacetic acid No toxic effects drinking water,
EGBE (in vitro/in vivo) 750, 1500, 3000, 4500, 6000 ppm
O ) SD rats, 44 days,
O No toxic effects avage
yd O)]\ . . g ge,
PGMEA lnluie) 30, 100, 300, 1000 mg/kg/d

ATIA)—DER : KBS TAMN R I TN BT E KT 5B
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\/\/O\/\O H

0
ZN"NoH ) "' ++ ++ e (in vitro) - -
EGME 48 VA (in vivo)
EGEE (in vitro) + + EG (in vivo) - -
0 0
N (in :itro) ++ ++ N (in silico) - -
EGMEA EGA
0
O.
NN + + O ++ | ++
EGEEA (in vitro) HGDE (in vivo)
0
-~ \/\O/ + P e -
EGDME (in silico) ++ ++ MHE (in vivo) = =
O N O + O~~~ .
DEGDME lin vitro) ++ ++ EHE (in vivo) - -
(in vivo)
e U e N i NN -
EGPE (in silico) = - BE (in vivo) B B
nite

Nagano et al., 1984, Cheever et al., 1989, Poon et al., 2005
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Structure
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Metabolism
Liver Metaboli.'.:_ 7 metabolites
New proﬁler1"o 02; E\‘Tﬂ

A) (N/A) (

-: KIS Z2AL—AT —
A BESNHAIREYPE/EL

>
R

vy .
---------
.
-
L3
L3
L3
-

AREO BRI RSB E
R BB A D DM BEE R R

|
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25 metabolites
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L.ﬁggq_,:,s__,_]/‘_g;gﬁ‘}h#’/E’FE’&RIiIbﬂF;‘zE’FE’&.&EEEE?%’
REtEA D LETIEL-ME

Basic group

1
0
~""0H (EGME)

O on (EGEE)

3 [H20]

O\/\OJ\ (EGMEA) \/O\/\O

[H20]

Group 1
7 [H20]

N AP
J\ (EGEEA) 4

5  [H0]- 9 [H20], 10 [H20] O
" E ‘g
/Ov\o/k)k”/ O O NF NN NF
6 [H0], O ° 1 0], 12 [HO], o
"4 y ‘Q
/O\/\OMI/O\/\O/ e N O
O
Group 3
13 14 15 16 17
01, (0] [i] [0, ; 5
4 4
AN AN NN \/O\/\O/\/O\,/ /O\),J\o/ \/O\)l\o/
(EGDME) (DEGDME) [0] < [H20] * [H20] *
18 ['ZH]\ 19 ['ZH]\ 21 [ 2H]
O N T NN O D e W Y U W \/\OH
20 L2Hl., 22 -2H,

ML SO OOt

OO O /\/OH
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- Hexamethylene Glycol Dimethyl Ether
(HGDE) D TE SN 5 BIHE IR

SO MRSMEFZESHY (Poon et al., 2005)
‘ RRM)—(Z g
cDE N O-BAFLE MITIf ARV —IZXFEET
I PN
-~ 4 OH
2. IRUBAOEILE
A
/O\/\/\/COOH
....... B-ER1E
B EHER A
SR BT —4 P EIRBFHETL O~ _-COOH
(Richards et al., 1993) (Yamazoe et al., 2011) .
) O\/\o/\/o N N i
DEGDME N ~
l 5) | _O__COOH
P450 HGDE[ Y j R
. e AT E’Fﬁg

AN A /’7[ (REPEEEREFEY)
[O]
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]

—
—

CAREUEB-TREUMROERIC
A 5 BRI

Group 1 Group 2 Group 3 Group 4

K5 & 4] hnoK 5> jJ)L?I'\/E‘&’\G)@H b
—pB-B&1t

Hynar G " 0H > > Hy G \)I\OH I:> FEEY

EGME e A EEER
X X%
EGeg ("=land2) ol N Y137

2|:/7 —RAATA4TIE.,. EHIEHRAT BT SEEYME
EMELEHT A-0OICA0PEATI—DIEEIZF
.L TDERAEEEIL R TESEMNTREINT=,

(Yamada et al., Regul Toxicol Pharmacol. 2014; 70: 711-719.)
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