_n_
[Dibutyl phthalate, CAS No. 84-74-2]

n- 1,2-
-1,2- DBP
Ci6H2204
278.34
i
C-O-CH,CH,CH,CHg
: :%-O-CHZCHZCHZCHS
o)
1)
35 Y
340 O
d 2=1.0465Y
2.68 x 10°Pa 25 Y
Log Pow = 4.9 D
BOD=69 , 14 2)

112mg/k 20 Y 183mglL 25 Y

10 11,982t ( 11,766 t 216t) ¥

1)

Y HSDB, 2001; ? ,1975; ¥ , 1999

1



1)

23 10 g
(IPCS, 1997)
-n- DBP 30
DBP (IPCS, 1997)
DBP 32
DBP (IPCS, 1997)
DBP 5 44 (IPCS, 1997)
38 DBP
57
DBP (IPCS, 1997)
DBP 189
(IPCS, 1997)
(6 8 ) 41 28 DBP DEHP -(2-
) 28 DBP 13 15
276 ng/L DEHP 25 187-2,098 ny/L DBP DEHP
35
DBP DEHP
(Colon et al., 2000)
2)
(D) in vitro -1
SD 17B -
(E2) 1/36,000 (Zacharewski et al., 1998) Sf9/
E2  1/28,000
(Nakai et a., 1999) SD
DBP 1mM
(Blair et al., 2000) DBP
10“M CERI, 2001



MCF-7 10nM E2

100 10puM  DBP 37% (Zacharewski et a.,
1998)

S cerevisae PL3 DBP10 uM (Zacharewski et

al., 1998) MCF-7 HelLa

DBP 10 uM 0.3 uM

(Nishihara et al., 2000) DBP
10-105M
CERI, 2001
DBP

Zacharewski et al., 1998; Nakai et d., 1999; Blair et al., 2000;
Nishihara et a., 2000; CERI, 2001

-2
DBP DBP (MBP)
-2
OECD
sD (20 ) 3 DBP 0 40 200 1,000 mg/kg/day
Yamasaki et al., 2001
sD (31-34 ) 4 DBP O 20 200 2,000 mg/kg/day
(Zacharewski et a., 1998)
SD ( ) DBPO
200 400 mg/kg/day 2 DBP 1,000 mg/kg/day 2
3 1 0.5mg
(Gray et d., 1999)
OECD Alpk:Apf SD (7 )
DBPO 500 1,000mg/kg/day 10
0.4 mg/kg/day 4 DBP
(Ashby &
Lefevre 2000b) EDSTAC(Endocrine Disruptor Screening and Testing Advisory
Committee) Alpk:Apf SD
DBP 0 500 mg/kg/day 14
34

(Ashby & Lefevre 2000a)



DBP

( ) DBPO 2,000 mglkg/day 10
2,000 mg/kg/day ( ) (Gangalli,
1982)
Wistar (5 ) DBPO 2% (0 1,000 mg/kg/day ) 1
1,000 mg/kg/day
(Oishi & Hiraga, 1980a)
Wistar (5 ) DBPO 250 500 1,000 mg/kg/day 15
250 mg/kg/day
LDH gGTP b- (b-G) 6
(G6PDH) 500 mg/kg/day
(SDH)
(Srivastava et d., 1990)
F344 (5-6 ) DBPO 2500 5,000 10,000 20,000 40,000ppm (0 176
359 720 1,540 2,964 mg/kg/day ) 13 720 mg/kg/day

1,540 mg/kg/day
2,964 mg/kg/day
(CERHR, 2000; Marsman, 1995)

Wistar (4 ) DBPO 0.5 50mg/m*(0 0.044 44ppm) 6 / 3
6 (Kawano, 1980)
( ) DBPO 2,000mg/kg 10
2,000 mg/kg/day

(Gangolli, 1982)

Gray DBP 0O 2,000 mg/kg/day 7 -9 2,000 mg/kg/day
TO SD Dunkin-Hartley
(Gray et al.,
1982)
CD-1 (11 ) DBPO 0.03 0.3 1.0%(0 525 525 1,750 mg/kg/day
)y 106 ( 7 98 ) NTP

1,750 mg/kg/day

(Lamb et al., 1987)
ICR (8-16 ) DBPO 005 0.1 0.2 04 10%(0 80 180 350
660 2,100 mg/kg/day ) 0-18 2,100 mg/kg/day



(Shiota et a., 1982)

B6C3F, ( ) DBPO 20,000 ppm (0 2,600 mg/kg/day )
2,600 mg/kg/day (ATSDR,
1990; Killinger et a., 1988a)
Wistar (10-14 ) DBPO 750 1,000 1,250 mg/kg/day 7-9
10-12 13-15 750
mg/kg/day 7-9 750
mg/kg/day 10-12
750 mg/kg/day 750 mg/kg/day 1,250
mg/kg/day 13-15
750 mg/kg/day 1,000 mg/kg/day
(Ema et d., 19953q) 7-9
13-15 10-12
1,500 mg/kg/day (Ema et 4.,
1994) Wistar (14 ) DBP O 1,500 mg/kg/day 6-16
1 8 9 15
9
15
(Ema et a., 1997)
Wistar (14 ) DBPO 0.5 1.0 2.0% (0 331 555 661 mg/kg/day
) 11-21 555 mg/kg/day
555 mg/kg/day
(Anogenital distance: AGD) 661 mg/kg/day
(Ema et a., 1998)
Wistar (14 ) DBPO 500 ( 15-17 ) 1,000 1,500
mg/kg/day 12-14 15-17 18-20 DBP
AGD 15-17
(Ema et a., 2000)
sD (8 ) DBPO 100 250 500 mg/kg/day 0 05 5
50 100 500 mg/kg/day 12-21 100 mg/kg/day
250 mg/kg/day AGD 500 mg/kg/day
10 DBP
NOAEL LOAEL 50 100 mg/kg/day (Mylchreest et al.,
1999; Mylchreest et al., 2000)
LE ( ) DBP 0 500 mg/kg/day 16-19
500 mg/kg/day AGD



SD ( ) DBP
0 500 mg/kg/day 14 3 500 mg/kg/day
AGD

(Gray et al., 1999)

LE sD DBPO 250 500 1,000( ) mg/kg/day
F, F, DBP
Fo 250 mg/kg/day
500 mg/kg/day 500 mg/kg/day
1,000 mg/kg/day F, 250
mg/kg/day (Gray
et al., 1999)
sD (20 ) DBPO 0.1 05 1.0%( :0 52 256 509 mg/kg/day
0 80 385 794 mg/kg/day ) Fo
0.1% (52 - 80 mg/kg/day ) F 0.5% (256 - 385
mg/kg/day ) F. 1.0%(509 - 794 mg/kg/day )
Fo Fo
Fo 1.09%(509 - 794 mg/kg/day )
F. 0.1% (52 - 80 mg/kg/day
) F, 1.0% (509 - 794 mg/kg/day )
F, F 0.5%(256 -
385 mg/kg/day ) 1.0%(509 - 794 mg/kg/day )

(Wine et a., 1997)

DBP MBP SD (4-6 ) 0 2,000 mg/kg/day
2,000 mg/kg/day
(Gray et al., 1982) MBP Wistar

(CERHR, 2000;
Emaet al., 1995h, 1996; Imajima et al., 1997)

NTP  CERHR (Center for Evauation of Risksto Human Reproduction
DBP F,

CERHR,2000



3)

1 -1
LDsq -1 (ACGIH,
1991; ATSDR, 1990; German Chemica Society, 1987)
(ACGIH, 1991)
(German Chemical Society, 1987)
-1
LD,, 20,000 mg/kg 3,000 - 8,000 mg/kg"
LC,,
LD, 20,000 mg/kg
LD, 4,000 mg/kg 3,050 mg/kg
*
@) -3
ICR ( ) DBP O 20,000 ppm (0 2,600 mg/kg/day ) 7
2,600 mg/kg/day
(ATSDR, 1990; Oishi & Hiraga,
1980b) ( )DBPO 628 1,248 mg/kg/day 21
1,248 mg/kg/day (ATSDR, 1990) B6C3F,

(6 ) DBPO 1,250 2,500 5,000 10,000 20,000 ppm( :163 353 812 1,601
3680 :238 486 971 2,137 4,278mgkg/day ) 13

812 mg/kg/day 238 mg/kg/day
1,601 mg/kg/day 4,278 mg/kg/day
(CERHR, 2000; Marsman, 1995) CD-1 (1 ) DBPO 0.03 0.3 1.0%(0 52.5
525 1,750 mg/kg/day ) 126 1,750 mg/kg/day
(CERHR, 2000; Redl et al., 1984)
( ) DBP 0 348 mg/kg/day 21
348 mg/kg/day
(ATSDR, 1990; Bell, 1982) ( ) DBPO 628 1,248 mg/kg/day
21 628 mg/kg/day 1,248
mg/kg/day (ATSDR, 1990) Wigter (
) DBPO 250 mg/kg/day 34-36 250 mg/kg/day
(ATSDR, 1990; Murakami et al., 1986a) Wigter




( ) DBP 0, 2,500 mg/kg/day 35-45

(ATSDR, 1990;

Murakami et al., 1986b) Wistar (6 ) DBPO 400 2,000 10,000 ppm
( 10 27 142 688 :0 33 161 816 mgkg/day ) 3

688 mg/kg/day

T3 816 mg/kg/day

T3
NOAEL 142 mg/kg/day

161 mg/kg/day (CERHR, 2000; BASF, 1992) F344 (5-6

) DBPO 2500 5000 10,000 20,000 40,000 ppm( :0 176 359 720 1,540
2964 :0 177 356 712 1413 2,943 mgkg/day ) 13

359 mg/kg/day
CoA (PCAO)
720 mg/kg/day 2,964 mg/kg/day
356 mg/kg/day PCAO 712

mg/kg 1,413 mg/kg/day 2,943
mg/kg/day (CERHR, 2000; Marsman,
1995)

Wister (4 ) DBPO 05 50mg/m(0 0.044 44ppm) 6 [ x
5 /| x36 50 mg/n? (4.4 ppm)

(ATSDR, 1990; Kawano, 1980a; Kawano, 1980b)
( ) DBPO 25ppm 6 |/ x5 2.5
ppm P-450 (ATSDR, 1990; Waseth &
Nilsen, 1984)
DBP O 4,200 mg/kg/day 90
( ) (ATSDR, 1990; Lehman, 1955)
4
1 -2
2
(IPCS 1997)
(IPCS, 1997)
(Barbar et al., 2000)
(IPCS, 1997) BALB/3T3



(Barbar et al., 2000)

(Kleinsasser et al., 2000) DBP

in vivo
-2
*
Invitro TA100 S9(+/-) 13-50 pg/ml IPCS, 1997
(S9() 2
)
TA98 TA100 TA1535 TA1537 IPCS, 1997
S9(+/-) 100 - 10,000 pg/plate
TA98 TA100 TAI1535 TA1537 IPCS, 1997
TA2637 S9(+/-) 100 - 2,000 pg/plate w
(TA100 TA1535 S9(-) )
TA98 TA100 TA1535 TA1537 IPCS, 1997
S9(+/-)
Don 0.28 — 27.8 IPCS, 1997
mg/mL
0.03 mg/mL IPCS, 1997
CHL 0.03 mg/mL + IPCS, 1997
Don 0.28 — 27.8 IPCS, 1997
mg/mL
L5178Y SO(+-) IPCS, 1997
(S9() )
L5178Y S9(+/-) Barbar etal.,
(S9(+) 0.1 pL/mL ) 2000
BALB/3T3 0.0034 — 0.082 pL/mL Barbar et al.,
2000
DNA 354 pmol/mL Kleinsasser et dl.,
2000
* w
2
Wistar DBP 0 55 mgkg/day 1
( ) DBP O 100 - 500
mg/kg/day 2,500 ppm 18
(ATSDR, 1990; German Chemica
Society, 1987)
-3
EPA D IRIS, 2002
EU ECB, 2000
NTP NTP, 2000
IARC IARC, 2001
ACGIH ACGIH, 2001
, 2001




DBP (IPCS, 1997)

1“C-DBP( ) 60 mg/kg
24 (IPCS, 1997;
Keyseta. 20000 DBP  0.1% 12
(IPCS, 1997) 714CDBP  0.27 2.31 g/kg
48 92% 83%
80-90% 48 (2%)
-n- (88%) -3- (8%) -
4- (2%) (IPCS, 1997) DBP
DBP
(MBP) MBP ® w-1
MBP (IPCS, 1997; Keys et ., 2000) MBP
400 mg/kg
(Keys et al., 2000) MBP
MBP
(IPCS, 1997; Keys et al., 2000)
Hy o, @ CHyn @
IZHgIIIH I:HgI:IH
: £ CH; U, UH, U, f : :EDDH : :I:EIEIH
CO0CH; CH CHp CH; CO0CH;CH; CH; CH; CO0OH
MEFE)

(1 / \
CO0H
@: @:CDDH
C00CH; CHCHOHCH
2 CH CH(NH)CH COOCH; CH; CH, CH; 0H

(5 5]

@) DBP 4

2 ) 2-

) MBP (6) 1-
1 -n-

10



invitro

(E2  1/28,000 1/36,000) invivo
2,000 mg/kg/day
DBP
DBP
F, AGD
250 mg/kg/day
100 mg/kg/day
250 mg/kg/day
DBP
NTP CERHR (Center for Evaluation of Risks to Human Reproduction)
DBP F,
(T3) 688 mg/kg/day 816 mg/kg/day
DBP  10g
DBP
DBP
100 mg/kg/day
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DBP

DBP

CERHR

in vitro
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-1 in vitro
ER [*H]-E2 IC50 5.83x 10°M ER Nakai et al.,
o/ (E2 2.09x 10°M) 1999
ER E2 ( E2
25 pH 74 (E2=1) 3.6x 10° 1/28,000)
[*H]-E2 IC50  >1x 10°M ER Blaretd.,
D (E2 8.99x 10°M) 2000
4
pH 7.4
[*H]-E2 IC50  4.7x 10°M ER Zacharewski
D (E2 1.3x 10°M) etal., 1998
1|E2 ( E2
1000uM 30 pH 7.6 |(E2=1) 2.8x 10° 1/36,000)
ER ( lceo  >10*Mm ER CERI, 2001
ERa ) (E2 1.2x 10°M)
Ga4- ER Ga4 10uM 10nM E2|ER Zacharewski
37 etal., 1998
MCF-7
01 1 10uM(DBP)
1 pM-10 nM (E2)
Ga4-  ER Ga4 01  10uM ER
HelLa
0.1 1 10uM(DBP) 1pM-10nM (E2)
ER ER [10%- 10°M ER CERI, 2001
Hela
10*-10°M (E2 PC50:<10 M)
ER ER[10™-10° M ER Y amasaki
Hela et a., 2001
10*-10°M (E2 PC50: <10 °M)

ER ER Scerevisae|5 Zacharewski
PL3 10uM(DBP) 1nM|E2 3 et al., 1998
(E2) 5

Gal4 DNA RECI0O >3x 10°M ER Nishihara
ER (E2 3x 10°M) eta., 2000
Ga4
TIF2 B -
ER: ; E2: 17B - ;  REC10:10" E2 10
. PC50: E2 50 ; IC50: E2 50
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1
20 0 40 200 1,000 Y amasaki
(sD ) |( 3 mg/kg/day etal., 2001
31-34 0 20 200 2,000 Zacharewski
(D ) |( 4 mg/kg/day etal., 1998
19
(n=10)
)
0 200 400 mg/kg/day Gray etd.,
) ([ 2 2 1999
1,000mg/kg/day 2
3
1
) 05 mg
8 0 500 1,000 mg/kgday 4 2| Ashby &
(Alpk:ApfS|( + + Lefevre, 2000b
D ) 10
6 (TP) 500 mg/kg/day (TP
0.4 mg/kg/day )
2 1,000 mg/kg/day
1
DBP
22-23 0 500 mg/kg/day 500 mg/kg/day Ashby &
(Alpk:ApfS 14 Lefevre, 20003
D ) 22-23 0 500 mg/kg/day 500 mg/kg/day
14 +20
35-36 0 500 mg/kg/day
14
22-23 0 500 mg/kg/day 500 mg/kg/day
34
2
4-6 0 2,000 mg/kgday 2,000 mg/kgday Gray etd.,
(TO ) 7-9 1982
0 2,000 mg/kgday 2,000 mg/kgday Gangolli, 1982
10
4-6 0 2,000 mg/kg/day 2,000 mg/kg/day Gray etd.,
) 7-9 1982
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5 0 2% 1,000 mg/kg/day Oishi &
(Wistar ) 1 (0 1,000 mg/kgday Hiraga, 1980a
)
5 0 250 500 1,000 [250 mg/kg/day Srivastava
(Wistar ) 15 mg/kgday etal., 1990
(AP) LDH ¢GTP
b- (b-G)
6 (G6PDH)
500 mg/kg/day
(SDH)
(SDH LDH
b-G
gGTP
AP
G6PDH
)
5-6 0 2,500 5,000 10,000 {720 mg/kg/day CERHR, 2000;
(F344 ) 13 20,000 40,000 ppm 1,540 mg/kg/day Marsman, 1995
(0 176 359 720 1,540
2,964 mg/kg/day ) 2,964 mg/kg/day
4 0 05 50mg/m? K awano,1980
(Wistar ) 3-6 (0 0.044 4.4ppm)
(6 vday)
4-6 0 2,000 mg/kg/day 2,000 mg/kg/day Gray eta.,
(Dunkin- 7 1982
Hartley )
0 2,000 mg/kg/day 2,000 mg/kg/day Gangolli, 1982
() 10
4-6 0 2,000 mg/kgday Gray etd.,
1982
11 0 003 03 1.0% |1,750 mg/kg/day Lambetal.,
(CD-1 106 (0 525 525 1,750 1987
) mg/kdday )
8-16 0 005 01 02 0.4 2100 mgkg/day Shiota &
(ICR ) 1.0% Nishimura,
0-18 (0 80 180 350 660 1982
2,100 mg/kg/day )
0 20,000 ppm 2,600 mg/kg/day ATSDR, 1990;
(B6C3F, 0 - (0 2,600mg/kgday Killinger et al.,
) 28 ) 1988a
“48 )
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14 0 1,500 mg/kg/day DBP Emaetal.,
(Wistar ) 6- 16 1997
1 6 8-10 12-16
9 13-15
8
9
15
0 500 1,000 1,500 |1,500 ng/kgday Saillenfait
(SO ) 14 2,000 mg/kg/day etal., 1998
DBP 0.12-
0.15%
DBP MBP
10-14 0 750 1,000 1,500 |1,500 mg/kg/day Emaet a,
(Wistar ) mg/kg/day 1994
7-9 750 1,000 mg/kg/day
10-14 0 750 1,000 1,500 |1,500 mg/kg/day
mg/kg/day |750 1,000 mg/kg/day
10-12
10-14 0 750 1,000 1,500 |1,500 mg/kg/day
mg/kg/day
13-15 750 1,000 mg/kg/day
1,000
mg/kg/day
10-14 0 750 1,000 1,250 |750 mg/kg/day ( Emaet d.,
(Wistar ) mg/kg/day | ) 1995a
7-9
10-14 0 750 1,000 1,250 {750 mg/kg/day
mg/kg/day 750 mg/kg/day
10-12 1,250 mg/kg/day
10-14 0 750 1,000 1,250 |750 mg/kg/day (
mg/kg/day )
13-15 1,000 mg/kg/day
10-14 0 05 10 20% 555 mg/kg/day Emaetal.,
(Wistar ) (0 331 555 1998
11-21 [661mg/kg/day ) 555 mg/kg/day
(AGD) 661
mg/kg/day
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10-14 0 1,000 1,500{1,000 mg/kg/day Emaetal.,
(Wistar ) mg/kg/day 1,500 2000
12-14 mg/kgday
10-14 0 500 1,000 1,500 |1,000 mg/kg/day
mg/kg/day
15-17 500 mg/kg/day AGD
1,500 mg/kgday
10-14 0 1,000 1,500{1,000 mg/kg/day
mg/kg/day
18- 20
0 250 500 750 Myl chreest
(D 3-21 mg/kg/day (250 mg/kg/day eta., 1998
1-20
500 mg/kgday AGD
750 mg/kgday
8 0 100 250 500 Mylchreest
(SD 12-21 |mg/kg/day 500 mg/kg/day eta., 1999
100 mg/kg/day
250 mg/kgday
AGD 500
mg/kgday
F, (LOAEL)=100
mg/kg/day
8 0 05 5 50 100 Mylchreest
(sD 12-21 [500 mg/kg/day et a., 2000
100 mg/kg/day
500 mg/kgkg/day
AGD
F, : (NOAEL) = 50
mg/kg/day  LOAEL = 100 mg/kg/day
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0 20,000 ppm 1,000 mg/kg/day ATSDR, 1990;
(F344 ) 0 - (1,000 mg/kg/day ) Killinger et d.,
8 1988b
48 )
0 120 600 mg/kgday |600 mg/kg/day Nikonorow
(Wistar ) et a., 1973
0 250 500 1,000( |F, 250 mg/kg/day Gray et dl.,
(LE, sD ) mg/kg/day 500 mg 1999
) (1,000 mg/kg/day
DBP 500 mg/kg/day
F, 250 mg/kg/day
F, LOAEL:-= 250mg/kg/day
0 500 mg/kg/day 500 mg/kg/day AGD|
(LE ) 16-19 +
0 500 mg/kg/day 500 mg/kg/day
(sD ) 14 - AGD
3
+
0 2,500 ppm 125 mg/kgday ATSDR, 1990;
(F344 ) 0 - (0 125mg/kdgday ) Killinger et al.,
28 1988b
48 )
NTP 0 01 05 1.0% F, 1% Wineetdl.,
(s )|10 ( :0 52 256 509 1997
mg/kgday 0.1% F, 0.5 %
:0 80 385 794 F,
mg/kgday )
F, 0.5% 1.0 %
0.1% F,
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4-6 0 2,000 mg/kg/day Gray eta.,
(SD 1982
0 250 500 625|500 mg/kg/day CERHR, 2000;
(Wistar ) 7-15 mg/kg/day Emaet a,
1995b
12 0 500 625 750|625 mg/kg/day Ema et al, 1996
(Wistar ) 7-9 mo/kgday
500 mg/kg/day
625mg/kg/day
750 mg/kg/day
12 0 500 625 750|625 mg/kg/day
10-12 |mg/kgday
625 mg/kgkg/day
750
mg/kg/day
12 0 500 625 750|500 mg/kg/day
13-15 [mg/kgday
500 mg/kg/day
625 mg/kgday
0 300 mg/animal/day [300 mg/animal/day (30 - 40[ Imgimaetd.,
(Wistar 15-18 ) 1997
KingA )
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-3

0 20,000 ppm(0 | 2,600 mg/kg/day ATSDR,
1990;
(ICR ) 7 2,600 mgkg/day ) Qoo
Hiraga,
1980b
0 628 1,248 | 1,248 mg/kg/day ATSDR,
21 mg/kg/day 1990
6 0 1,250 2,500 5000, | 812 mg/kg/day CERHR,
(B6C3F, 13 10,000 20,000 ppm 238 |  2000;
) ( :0 163 353 812 | mg/kg/day Marsman,
1,601 3,689 1,601mg/kg/day 4,278 19%
0 238 486 | mgkg/day
971 2,137 4,278
mg/kg/day )
NOAEL= :353 mg/kg/day
1 0 003 03 1.0% | 1,750 mg/kg/day CERHR,
(CD-1 126 (0 525 525 1,750 RéOg{O;I
) mg/kg/day ) 1984
0 348 mg/kg/day 348 mg/kg/day ATSDR,
21 1990;
Bell, 1982
0 628 1,248 | 628 mg/kg/day ATSDR,
21 mg/kg/day 1,248 mg/kg/day 1990
0 250 mg/kg/day 250 mg/kg/day ATSDR,
(Wistar 34-36 1990;
) Murakami
et a. 1986a
0 2,500 mg/kg/day 2,500 mg/kg/day ATSDR,
(Wistar 35-45 1990;
) Murakami
et a. 1986b
6 0 400 2,000 10,000 688 mg/kg/day CERHR,
(Wistar 3 ppm 2000;
) ( :0 27 141 688 T3 BASF,
:0 33 162 816 1992
mg/kg/day ) 816 mg/kg/day
T3
NOAEL= :142 mg/kg/day
:162 mg/kg/day
5-6 0 2500 5,000 359 mg/kg/day CERHR,
( 344 13 10,000 20,000 40,000 2000;
) ppm Marsman,
(10 176 359 CoA (PCAO) 1995
720 1,540 2,964 720
: 0 177 356 | mgkg/day
712 1,413 2,943 2,964
mg/kg/day )
356 mg/kg/day
PCAO 712 mg/kg
1,413 mg/kg/day
2,943
mg/kg/day
NOAEL= :176 mg/kg/day 177
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mg/kg/day

[620e)]

0 25ppm

2.5 ppm

P-450

ATSDR,
1990;
Walseth &
Nilsen

1984

(Wistar

0 05 50mgm?
(0 0.044 4.4 ppm)

4.4 ppm

ATSDR,
1990;
Kawano
1980a;
1980b

90

0 4,200 mg/kg/day

4,200 mg/kg/day
)

ATSDR,
1990;
Lehmaen
1955
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