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Approaches for the Application of PBPK Models and
Supporting Data in Risk Assessment (EPA/600/R-05/43A, June

2005, External Review Draft)
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=135427
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(Aplastic anemia),
(acute myelogenous leukemia,AML)
(lymphoid malignancies)
Absolute lymphocyte count):
: 5-19 ppm

Ha-ras gene



Benzene Oxepin oH
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trans,trans -Muconaldehyde* OH
(MUC) (highly reactive, ) )
P4502E1 ¢ / Fe/OH hematotoxic, topoisomerase trans, transMuconic acid (MA)
inhibition) (excreted in Urine: exposure marker in human)
O GSH _ .
- — -CH -CH(NHCOCHa)COOH
Protein adducts [GSH-Transferase | ?
DNA adducts Benzene oxide EpoXide hydrolase
H S-Phenylmercapturic acid
1,2-Benzene
©/O P450 OH  dihydrodiol*
Protein adducts
Glucuronlde Phenol \ H NQ01'> —
Sulfate
P4502E1 Glucuronlde Catechol o-Benzoquinone
H NQOl
/HO Peroxidase
. (Myeloperoxidase;

Glucuronide Hydroquinone* \

Sulfate

Protein adducts jp450

DNA adducts H NQOl

olymorphism
@O (poly P )/ 4,4'-Diphenoquinone 4,4'-Biphenol
HO OH Protein adducts o) NQO1: NAD(P)H:quinone oxidoreductase

1,2,4-Benzene triol*
*:mutagenic p-Benzoquinone
(highly reactive, oxidative stress,
topoisomerase inhibition,
inhibits pre-1L-1 to IL-1)



(U.S.EPA, 2002)

¢ CYP2E1L
¢ GSH transferases >>
¢ NAD(P)H:quinone oxidoreductase

CYP2E1 x NQO1
8 1.0
6 2.4 (0.6 —9.7)
21 2.9 (1.0-8.2)
13 7.6 (1.8 — 31.2)
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NOAEL

2004 NOEL in vivo
2 x103mg/m3 1 mg/m3 (Muto et al. , 1992)
(UF=500)
| Y
CEO BMD 5%
(LEDgs) (0.014 mg/L)
Cancer Value = Point of Departure (POD)
0.1 mg/m3 POD .
Maltoni et al PBPK (21.3 mg/m?) et alc(ligge) PBPKKedderls
The (1977 1987; Toxicol UF=220 '
Saophire 2004 ; » 1oxicology
Research Laboratory, Cancer Value
Group, Inc. 1980; Johannsen and CEO MD 5%
Levinskas, 2002a; (LED,;) (0.014 mg/L)
Cancer Value = 2002b: Qu:ast 2062) Point of Departure (POD)
0.009 mg/kg/ ! ! POD
PBPK (1.7 mg/kg/ )
UF=200
TCy= TC=35mg/md ( ) 52
6.0 mg/m3 mg/m3 24
95%LCL =
4.5mg/ms3 Toxicology [(6hr/ )(24hr/ ) x[B [ ({7
Research Laboratory, /)]
1.1 x102/ 1980) TCys TCys
(mg/m3)
6
2002 TCoys TDy=2.0 mg/kg/ ( )
TDgg= 1.8 mg/kg/ ( )
WHO 2.3 mglkg/
(95%LCL = TDy( ) x (26/24) x
1.4mgkg ) (Johannsen and (26/24)2
Levinskas, 2002b)
2.2x102 /
(mg/kg/ )




NOAEL
UF=1,000
(.S RfD=1 1
EPA, 1998) a/kg/ mg/kg/ (Tandon et al. 1988)
0.25 -
EU (2004) (Johannsen and
ma/kg/ Levinskas, 2002
The
Sapphaire RfD=200 32 EIB:|1K18O TNECR)QEL
Group, Inc. | pg/kg/ mg/kg/ (Gagnaire et al., 1998) N
(2004)
PBPK
1
1
Gagnaire et al.(1998) (ASAP)

BMD NOAEL




(ASAP)

10

5 /  mg/kg/|(7 /7 ) mg/kg/ Qﬁéiﬁs‘_\g_
0 0 167 = 32 (n=10)
12.5 8.9 157 + 31 (n=12)
25 17.9 158 4 31 (n=12)
50 35.7 126 = 42 (n=12)
|
BMD
BMD BMDL
(mg/kg/ ) (mg/kg/ ) P
Linear 29.6 18.8 0.588
Polynomial 33.1 17.6 0.503
Power 34.1 19.7 0.510
Hill
32.3 18.7
BMD BMDL:BMD 95%
10 10 12

RfD = 20 g/kg/



NOAEL

UF=1,000
(U.S RfD=1 1
EPA, 1998) 1g/kg/ mg/kg/ (Tandon et al. 1988)
EU (2004) mO/SS/ (Johannsen and
g/kg Levinskas, 2002
The
. PBPK NOAEL
Sapphaire RfD=200 32 UE=180
Group, Inc. | pg/kg/ mg/kg/ (Gagnaire et al., 1998) TERA
(2004)
CRM RfD =20 20 BMD NOAEL
g/kg/ mg/kg/ (Gagnaire et al., 1998) UF=1,000
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U.S. EPA Toxicological Profile (1990) 93 324
Concise International Chemical

WHO Assessment Document 39 (2002) 32 262
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Canada Report (2000) 55 243

CRM (2005) 72 123

NICNAS Priority Existing Chemical Assessment 64 62

Report No. 10 ( 2000)
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