


(1) IPCS
162 (1994)
172 A(TBBPA)
(1995)

(2)

1 A( 14 3 )

(3)
2,4,6- 14

14

(4) EU Risk Assessment Report
DIPHENTY ETHER,PENTABROMO
DERIVATIVE (2000)
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DECABROMODIPHENYL ETHER (2003)

EU TBBPA HBCD



(PBDEs)
( )IPCS 162 (1994)
(DeBDE)
1. in vitro( )

DeBDE

DeBDE  Sbh,0,

( ) «C ) (char)
LDs,(50% ) 2,000mg/kg

DeBDE( 97 )

100g/kg( ) 50 g/kg (13 2,500 mg/kg )
100mg/kg
DeBDE 100mg/kg
100mg/kg
DeBDE

DeBDE( 94 99 )
50g/kg 25g/kg DeBDE
500/kg ( )
) 25g/kg

25 50gDeBDE/kg

DeBDE
IARC( )(1990)

DeBDE

2.
DeBDE 200
PBDD PBDF
DeBDE 13
2,3,7,8-TeBDF TeBDD

13



3 ECa(50 ) 1mg DeBDE/

DeBDE

DeBDE
DeBDE
DeBDE
DeBDE
DeBDE
DeBDE
(NoBDE)

in vitro( )

(OBDE)
in vitro( )

OBDE
(
13 ) 100mg/kg
1,000 10,000mg/kg
OBDE
(8 14 ) 1.2mg/m
12 mg/m
OBDE P450
(UDP) ( )
OBDE
OBDE (25.0 50.0mg/kg )
( )
25mg/kg



15.0mg/kg

15mg/kg
28 90
)
DNA in vitro(
2.
3.
4.
OBDE
OBDE
OBDE
OBDE
OBDE
OBDE
OBDE
OBDE
(HpBDE)
in vitro( )
(HxBDE)
in vitro( )
(PeBDE)
1. in vitro( )

2.5mg/kg

100mg/kg

OBDE(5mg/kg



PeBDE

PeBDE
( 13 ) 100mg/kg
(round body)
24

P450 PeBDE 0.78u mol/kg
2.
3.
4.

PeBDE 24 38 50 60 4 8
PeBDE
PeBDE
20
PeBDE
PeBDE

PeBDE

(TeBDE)
1. in vitro( )

TeBDE 41 TeBDE PeBDE

2.
3.



TeBDE 41 2,2'4,4' 45 2,2,4,4'5'
7 8

TeBDE

TeBDE
20

TeBDE
TeBDE

(TrBDE)
in vitro( )

(DiBDE)
in vitro( )

(MoBDE)
1. in vitro( )
MBDE

96 LC,, 50 4.9mg/l
NOEC  2.8mg/l 48 LCs;, 0.36mg/l
NOEC 0.046mg/l



MBDE

MBDE



(

) 2 (15

(OBDE)
( )
(
)
1.
LDy, 5a9a/kg
LCs, 52.8 g/m*(1hr)
LDg, 2 g/kg (24hr)
()
)Sprague-Dawley 6 1 0 0.62 1.25 2.51mg/kg/day
90
30 60
2.51mg/kg/day
NOAEL
30.7
)Charles River CD 35 1 0 5 50 500mg/kg/day 90
5mg/kg/day
50mg/kg/day
500mg/kg/day
50mg/kg/day
Sprague-Dawley Charles River CD
28
NOAEL 5mg/kg/day
DE-79
)Charles River CD 5 1 0 0.6 3.7 23.9 165.2mg/m3(
) 14 (8 /) 3.7mg/m?
23.9mg/m®
165.2mg/m?
NOAEL 0.6mg/m3( 0.2mg/m?3)
DE-79
Charles-River Crb:COBS CD (SD) BR 25 1 0 25 10
25mg/kg/day 6 15



10 mg/kg/day

25mg/kg/day

NOAEL 2.5mg/kg/day

Charles-River CD 25 1 0 2.5 10 25mg/kg/day 6
15 10mg/kg/day
10mg/kg/day
NOAEL 25
mg/kg/day
FR-1208 25.3
26 1 0 2 5 15mg/kg/day
7 19 15mg/kg/day
15mg/kg/day
5mg/kg/day
5mg/kg/day
15
mg/kg/day
Sytex 111 33.5
DNA in vitro
IARC
NOAEL
NOAELZ2.51mg/kg/day
NOAELZ2.5mg/kg/day
NOAEL
90 10 0.25mg/kg/day

NOAELO.6mg/m?3



0.2mg/m? 14 10
0.02mg/md
MOE
0.25mg/kg/day
0.02mg/m?
MOE 10 MOE 100
>
)
PNEC
[95% 1 PEC/
(PEC) PNEC | DNEc
0.1u g/L (1987) | 0.01u g/L (1987) —
Mg/l
0.1u g/L  (1987) 0.01u g/L (1987) —
1)
2
PEC/PNEC 0.1 PEC/PNEC 1
>
0.1

10




ug/L

PNEC
(DeBDE)
( )
(
)
1.
LDLo 500 mg/kg
LD 3 g/Kg
()
)Sprague-Dawley 25 1 ( 77.4
(NoBDEs)21.8 ) 0 0.01 0.1 1 mg/kg/day 2
NOAEL
1mg/kg/day
)Sprague-Dawley ( ) ( 77.4 NoBDEs21.8 ) O
8 80 800mg/kg/day 30 80mg/kg/day
NOAEL 8mg/kg/day
)Fisher 344/N 50 1 ( 94.97 ) 0 1,120
2,240mg/kg/day 0 1,200 2,550mg/kg/day 103
2,240mg/kg/day
1,200mg/kg/day
(acanthosis) NOAEL
1,120mg/kg/day ( )
Sprague-Dawley 20 1 ( 77.4 NoBDEs21.8 )
0 10 100 1,000mg/kg/day 6 15
1,000mg/kg/day
10mg/kg/day
LOAEL10mg/kg/day

11



Sprague-Dawley 1 ( 77.4 NoBDEs21.8 )

Omg/kg/day( 20 40 ) 3 30mg/kg/day ( 10 20 ) 100mg/kg/day(
15 30 ) 60 1

NOAEL
100mg/kg/day
IGS BR ( 97.34 ) 0 100 300 1,000mg/kg/day
0 19

1,000mg/kg/day

NOAEL 1,000mg/kg/day

2.
Fisher 344/N 50 1 94-97 0 1,120
2,240mg/kg/day 0 1,200 2,550mg/kg/day 103
1,120mg/kg/day 2,550mg/kg/day
2,240mg/kg/day
B6C3F1 50 1 97 0 3,200
6,650mg/kg/day 0 3,760 7,780mg/kg/day 103
3,200mg/kg/day
Sprague-Dawley 25 1 77.4 NoBDE?21.8
0 0.01 0.1 1mg/kg/day 2
IARC 3
3. NOAEL
NOAEL

1,000mg/kg/day

12



MOE

0.0000027pg/kg/day 0.000047 pg/kg/day 1,000mg/kg/day 5,000,000
0.02 pg/kg/day 0.02 pg/kg/day 2,100,000,000
MOE 10 MOE 100
>
0.0000027ug/kg/day 0.02pg/kg/day 0.000047ug/kg/day

0.02ug/kg/day

MOE Margin of Exposure

1,000mg/kg/day

5,000,000 2,100,000,000

)
PNEC
[95% 1 PNE PEC/
(PEC) € | pnEC
0.000037ug/L 0.000058ug/L .
(2001) (2001) _
Mg/l
0.1p g/L  (1987) 0.0y g/L (1987) —

1

13




PEC/PNEC 0.1 PEC/PNEC 1

>
0.000037pg/L
0.1pg/L
PEC 0.000058pg/L 0.1pg/L
PNEC

4,320t
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() EU Summary Risk Assessment Report BIS(PENTABROMOPHENYL)ETHER
(2003)

(DeBDE)
CAS N0:1163-19-5
EINECS N0:214-604-9

11
1.2 /
13
1.4

3.1
3.2
3.3

4.1 ()
4.1.1
4.1.2
4.1.3

4.2 ( )

5.1
5.2

5.3

5.3.1 ( )

5.3.2 ( )

3.1.

DeBDE

DeBDE ( )
DeBDE EU
291 |/ 3193  / 175.4-178.8 |/

15



/ 116.1-126.6 /

DeBDE DeBDE
log Kow (6.27) 94
log Kow DeBDE
DeBDE
DeBDE
DeBDEs 91.4 0.3
8.3
TGD method ()
(<0.05
M g/m?)
3.2.
( )
DeBDE Daphnia
OBDEs DeBDE

DeBDE PNEC(Predicted No Effect Concentration)

variegatus DeBDE
4536 mg/kg dry wt

Lumbriculus
3841

PNEC ? 384mg/kg dry wt(148mg/kg wet wt)

DeBDE

(Eisenia fetida)
6 5349mg/kg dry wet

wt(87mg/kg wet wt)

16

15mg/L
PNEC 1.5mg/L

DeBDE
4910mg/kg dry wet
PNEC ? 98 mg/kg dry



DeBDE

DeBDE
DeBDE
DeBDE

2500mg/kg
(18.3 167mg/kg)

3.3.

( )
PEC/PNEC

DeBDE ( )
PEC/PNEC

PEC/PNEC

DeBDE

DeBDE

PEC/PNEC DeBDE

PEC/PNEC DeBDE 1(
DeBDE
DeBDE

DeBDE

17

10°

DeBDE

PNEC

(<0.05u g/m?3)

DeBDE

PNEC
PNEC

DeBDE



DeBDE

DeBDE
DeBDE
DeBDE
DeBDE
DeBDE
(
( DeBDE )
PEC/PNEC
DeBDE
(
2 NOAEL
NOAEL )
PEC/PNEC PEC PNEC
2
( )
(  TeBDEs PeBDEs) DeBDE

18



DeBDE

2,2,4,4,-TeBDE( )
DeBDE
EU
DeBDE
2,2,4,4,-TeBDE( )
1990
4
a) ( )
( )
b)
( (OECD206) )
9
d)
()
() PEC PNEC
DeBDE

19



[EU

( ) PBDD/Fs
DeBDE
PXDDI/Fs
DeBDE (
PXDDIFs ( PACs) )
PXDDI/Fs

DeBDE PXDD/Fs

4.1.
4.1.1. ( )
OBDEs
DeBDEs
EASE
DeBDE
PBDEs 97pg/m?
DeBDE
PBDEs 1 EUSES 11p g/kg
bw/day, 0.42p g/kg bw/day
PBDEs 1 EUSES

20



12u g/kg bw/day 8u g/kg bw/day (
) 9u g/kg bw/day ( ) 8u g/kg bw/day 11
u g/kg bw/day

4.1.2.
DeBDE 6-9.5
PBDEs
3 10 19
1 (<5u
m)
DeBDE
LDs, 5000mg/kg
2000mg/kg 5000mg/kg LDg,
2000mg/kg 2000mg/kg
1 2mg/L  48.2mg/L 2mg/L
/ /
DeBDE
2
NOAEL 1120mg/kg/day 2240mg/kg/day
1120mg/kg/day
LOAEL 1120mg/kg/day
7000 11000mg/kg/day 2800 3800mg/kg/day DeBDE
13 2
3200mg/kg/day 1
Salmonella DeBDE
in vitro in vivo

(1120mg/kg/day)
LOAEL 1120mg/kg/day

21



DeBDE PBDEs

100mg/kg/day
1
50000ppm  DeBDE( 2240-2550  6650-7780mg/kg/day
2
1000mg/kg/day
DeBDE 3 2.22 20.1mg/kg/bw
10 19
HxBDEs TeBDEs PeBDEs PBDEs
DeBDE  OcBDEs DeBDE
4.1.3.
5mg/m3 10m? 70kg 100%
0.7mg/kg/day
1mg/cm?/day 840cm? 70kg 1
0.12mg/kg/day
NOAEL 1120mg/kg/day
MOSs(Margin of Safetys) MOSs
NOAEL 1120mg/kg/day MOSs
1 12p g/kg bw/day NOAEL 1120mg/kg/day
LOAEL 1120mg/kg/day MOSs MOSs

22



4.2. ( )

DeBDE
5,
5.1.
DeBDE EU 1999
DeBDE
DeBDE
DeBDE
DeBDE
DeBDE PBDEs
NoBDEs PBDEs
5.2.
()
()
5.3.
5.3.1. ( )
()
()
()
5.3.2. ( )

23

DeBDE

0

EU

3
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A(TBBPA)

( )IPCS 172 A(TBBPA)
(1995)
1. in vitro( )
TBBPA LD4,(50% )
>5g/kg 10g/kg LDg,
>20/kg LC5,(50% )
>0.5mg/l TBBPA
3.16g/kg
TBBPA
( )
TBBPA ( ) (chloracnegenic activity)
2,500mg/kg TBBPA 3
18mg/I TBBPA(18,000mg/m? 4 /I 5 |/ 2
TBBPA1,000mg/kg 28
(1,000mg/kg)
TBBPA100mg/kg 90
90 4,900mg/kg ( 700mg/kg /)
15,600mg/kg ( 2,200mg/kg /
)
2 10mg/kg
6 15 0 19
2.5mg/kg 10g/kg 5 3
3g/kg
S9mix
(Salmonella typhimurium)TA1535 TA1537 TA1538
TA98 TA100
10,000u g/ (Saccharomyces cerevisiae)
2

25



TBBPA 54
TBBPA 28
ECy,, 0.1 1.0mg/l 9.6mg/l
(Daphnia magna) 48 LCy,  0.96mg/l
0.32mg/l 5% 21
ECs, >0.98mg/I
TBBPA [Maximum
Toxicant Concentration(MATC)] 0.30 0.98mg/l (Mysid
shrimp)(<1 5 10 ) 96 LCso 0.86 1.1 1.2mg/l
(Eastern oysters) 96 ECg( ) 0.098mg/I
(NOEC) 0.0062mg/I
TBBPA 96 LCs,
0.51 0.40 0.54mg/l 3 0.10 0.18 0.26mg/l
TBBPA 35 ( )
MATC 0.16 0.31mg/l
(Chironomous tentans) 14
TBBPA 0.039 0.045 0.046mg/l
pKa2 pH
TBBPA
TBBPA
TBBPA
TBBPA
TBBPA TBBPA
(insignificant)
TBBPA

26



TBBPA

TBBPA Me2-TBBPA

27



()

3 )
1.
LD, 5 g/kg
LCs, 29g/kg
B6C3F1 10 1 0 71 700 2,200 7,100mg/kg/day 3
2,200mg/kg/day
700mg/kg/day

NOAEL EHC 1995 NOAEL

Charles River CD 5 0 2,000 6,000 18,000mg/m?
2 4 /| 5 1/ 6,000mg/m?

Charles River CD 5 0 30 100 300 1,000 3,000
10,000mg/kg/day 6 15 10
10,000mg/kg/day 3 3,000mg/kg/day

1985 0 19 0 280 830

2,500mg/kg/day

EHC, 1995

54
EHC, 1995
2.
EHC 1995
in vitro 4

28



IARC

NOAEL
)
(
)
@ / () Ref.No.
o 80 | Skeletonema costatum EC,, PSR 3 3 o 9933
o 110 | Thalassiosira guillardii EC,, PSR 3 3 o 9933
o 1,500 | Chlorella sp. NR PGR 4 o 9933
o 4,600 | Selenastrum capricornutum NOEC BMS 3 o
o 7,080 | Selenastrum capricornutum EC,, BMS 3 o
o 800 | Daphnia magna NOEC REP 21 o
o 860 LC,, MOR 4 o | 968
o 7,870 EC,, IMM 2 o
o 440 LC,, MOR 4 o
o 9,190 LC,, MOR 4 o
PNEC( )
PNEC

)EC,, (Median Effective Concentration):

Concentration):

LC,,(Median Lethal

NOEC (No Observed Effect Concentration):

NR (Not Reported):

)BMS (Biomass):

(Immobilization):

GRO(Growth):

MOR (Mortality):

PSR (Population Size Reduction):

29

( ) ( ) IMM

PGR (Population Growth):




[95% 1 PEC/
(PEC) PNEC | SNEc
0.04y g/L (1988) | 0.04u g/L (1988) 0.05
0.04u g/L (1988) | 0.04p g/L (1988) 0.8y g/L 0.05
0.002u g/g dry 0.011p g/g dry

(1988) 0.0032u g/lg dry

PEC/PNEC 0.1 PEC/PNEC 1
>
0.04 pg/L

(PEC)
(PEC) (PNEC) 0.05

30




(TBPs)

2,4,6-
14
94 96
286
20d 2.55
log Pow 4.13( ) 4.18( )
pKa =6.0
m/z 330( ,1.0) 332(0.98) 62(0.61)
Koc 4,200
2,4,6- 70 mg/L(15 )
10 1,994 t ( 1,994 t 0t)
1
1)
( )
4 100mg/L 30mg/L
BOD 49
LC 63

31
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2)

3)

6)

7

TA1535 TA1537 3-333pg/plate  S9(-/+)

( ) EC50 (mg/L)
LC50 (mg/L) ):
Selenastrum 0.4(72-h) :
capricornutum
( )
Daphnia 0.26(48-h) :
magnall)
( )
Cyprinuscarpio 1(96-h)
« )
Pimephales 6.5(96-h)
promelasil)
(
)
OECD
1)
LD50 2,000 mg/kg > 3,000 mg/kg
LC50 1,630 mg/m3(4h)
(> 1.630 mg/L )
LD50
2)
100mg
(
3)
4)
5)
in vitro TA97 TA98 TAL00

0.2 1.2 2.0 10.9mg/kg/day 21 (

32

1-21 )




: )
2)

3)

2.0mg/kg/day

10.9mg/kg/day
2.0mg/kg/day
( )
2.0mg/kg/day 30 60
2.0mg/kg/day 60 2.0 mg/kg

(2
003 01 03 10mg/m® 4 [ x21 ( 021 )

0.3mg/m? 0.3mg/m?
1.0mg/m? 0.1mg/m?
0.1 0.3mg/m? 0.3mg/m?
0.3mg/m?
1mg/m?3 30 1.0mg/m? 60 0.3mg/m3
60 1.0mg/m3

0.03 0.1 03 1.0mgim® 24 [ x21 ( 1-21 )

0.3mg/m?® 1.0mg/m3
0.1mg/m?
0.1 1.0mg/m?
0.3mg/m?
30 0.03mg/m? 0.3mg/m?
0.3mg/m? 1.0mg/m?® 60 0.03 0.3
1.0mg/md 1.0mg/m?
EPA 1999
EU 1999
NTP 1999
IARC 1999
ACGIH 2000
2001

33



8.

4)

ACGIH(2000 )
(2001 )
(OECD )
4(
OECD
OECD
1)
2)
(1)
(2)
(3)
(4)
()

34




173 177
)

(HBCD)

6.3 x 10-9 Pa(4.7x 10-7 mmHg)(21 )
log Pow 7.74( )

14 5
185 195
>250 (

m/z 67(

,1.0) 41(0.60) 157(0.58)

Koc 60,000

8.6x 10-3 mg/L(25 )

10 976 t ( 73t 903 t)
1
( )
4 100 mg/L 30 mg/L
BODO 4
HPLC( A)0 11
HPLC( B)4 10

35




2)

( )
3.9 (Av) 14
1 24 p g/l 834 3,070
2 2.4 pg/lL 3,390 16,100
3)
(HBCD )
( )
( ) EC50 (mg/L) *
LC50 (mg/L) ( ):
Selenastrum > 0.0037(HBC
capricornutum
( ) 96-h) :
Skeletonema 0.0093-0.012(HBCD
Costatum
( ) ,72-h) :
Thalassiosira 0.05-0.37(HBCD
psudonanai0) ' '
( ) 72-h) -
Daphnia > 0.0032(HBCD
magnall) ,
( ) 48-h) :
Daphnia 0.0031(HBCD
magnal?2) ’
( ) 21-d) : NOEC
Oncorhynchus > 0.0025(HBCD
mykiss13) ,96-
( ) h)
] OECD
(HBCD) ( )
1)
HBCD
Wistar (5 / I ) HBCD 1,000 3,000 5,000 10,000
mg/kg 14
HBCD 202,140mg/m* 4
16) Wistar (5 / ) HBCD 200,000 mg/m® 1

36




14

New Zealand 3 /) HBCD 8,000mg/kg 24
14
2)
HBCD
HBCD 0.5mL 50mg New
ZealandWhite 6 ) HBCD 0.lmg 24
(6 / ) HBCD 4 45 1
17y New Zealand White
6 ) HBCD 0.5mL 24
15, 18)
Hartley (10 ) HBCD
0.5¢g 24 Draize
3)
HBCD
HBCD 500mg Maximization
21)
Hartley a0 ) HBCD 0 0.05 05 5
0.05mL 48 0 0.005 0.05 05 5
Maximization 0.5
0.05 05 5
48 005 05 5 0.5 0.5
4)
(1)
SD 25,000 50,000 ppm 4
25,000ppm
SD 1,600 3,200 6,400 12,800ppm 13
6,400
ppm
6 12,800ppm
5)
in vitro TA98 TA100 TA1537

3.15-3,000 pg/plate  S9O(-/+)

37



6)

7)

[HBCD

in vitro

TA98 TA100 TA1535
TA1537 0-1,000 pg/plate S9(-/+)

TA98 TA100 TA1535
10-10,000 ug/plate  S9(-/+)

TA98 TA100 TA1535
TA1537 TA1538 1-5,000 pg/plate
S9(-/+)

TA98 TA100 TA1535
TA1537 TA1538 10-10,000 pg/plate
S9(-/+)

TA98 TA100 TA1535
TA1537 TA1538 10-10,000pug/plate
S9(-/+)

TA98 TA100 TA1535
TA1537 TA1538 0.5-50 pg/plate
S9(-/+)

TA98 TA100 TA1535
TA1537 TA1538 2.5-260 ug/plate
S9(-/+)

(S.cerevisiae) 0.5-50 ug/plate
S9(-/+)

10-600 pg/mL S9(-/+)

Wistar
0-20

10,000ppm

.1)

2)

21

HBCD

(20 / ) HBCD

100 1,000  10,000ppm

20

38
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3)

EPA 1999

EU 1999

NTP 1999

IARC 1999

ACGIH 2000

2001
4)
ACGIH(2000 )
(2001 )
7.
HBCD
SD 14C HBCD 1.93mg( 7-9mg/kg)
2
72 16 70
8. (OECD )
*
OECD
OECD
9.
1)
(HBCD) ( )

39



2)

HBCD
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