DIOXIN
2,3,7,8-TETRACHLORODIBENZO-1,4-DIOXIN

CAS
RTECS
7,300 7,550g-TEQ 1997 3,310 3,570g-TEQ 1998 2,620 2,820g-TEQ 1999 *10
590g-TEQ *11
ClZHnCI(B-n 02
(0]
“ I X
uxA 0" NFa,
9 *24
5 *24

10 *24

1 *24

2.1 27 *3

0.09 3,739 *3

Cl
2,3,7,8-TCDD

BCF 3094 Alga (Oedogonium cardiacum) 33 *18
BCF 2075 Alga (Oedogonium cardiacum) 32 *18
BCF whole body 5471 Snail (Physa sp.) 33 *18
BCF whole body 3095,3731 Snail (Physa sp.) 32 *18
BCF whole body 3895 Cladoceran (Daphnia magna) 32 *18
BCF whole body 7070,7125 Cladoceran (Daphnia magna) 30 *18
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BCF whole body 4875 Catfish (Italurus punctatus) 28 *18
BCF whole body 4850,4875 Mosquitofish (Gambusia affinis) 14 *18
LogPow
Dibenzo-p-dioxin log Kow 4.26, 4.01( ) 4.34, 4.17( ) *18
1-MonoCDD log Kow 4.81, 4.52( ) 4.91, 4.75( ) *18
2-MonoCDD log Kow 5.33, 5.00( ) 5.45, 5.29( ) *18
2,7-DiCDD log Kow 6.27, 5.86( ) 6.39, 6.17( ) *18
1,2,4-TriCDD log Kow 7.36, 6.86( ) 7.45, 7.11( ) *18
1,2,3,7-TetraCDD log Kow 8.15, 7.58( ) 8.19, 7.72( ) *18
1,2,3,4-TetraCDD log Kow 8.63, 8.02( ) 8.64, 8.07( ) *18
1,3,6,8-TetraCDD log Kow 8.70, 8.08( ) 8.70, 8.12( ) *18
1,2,3,4,7-PentaCDD log Kow 9.48, 8.80( ) 9.40, 8.64( ) *18
1,2,3,4,7,8-HexaCDD log Kow 10.48, 9.65( ) 10.22, 9.19( ) *18
1,2,3,4,6,7,8-HeptaCDD log Kow 11.38, 10.55( ) 11.05, 9.69( )
*18
OctaCDD log Kow 12.26, 11.35( ) 11.76, 10.07( ) *18
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) (1ARC grou
p ) IARC *12
1976 Seveso TCDD
TCDD *12
Seveso TCDD
*12
PCB T3 T4
TSH *12
TCDD chloracne ( ) hyperpigment
ation ( ) Polychlorinated dibenzo-p-dioxins (PCDDs)
*12
*12
PCDD
*12
TCDD 14 1.98pg/g
45 9.40pg/g 5.38pg/g *12
TCDD 1 0.35pg/kg
7.2pg/g 3.6pg/g 1
TCDD 17pg/kg *12
50 *12
*12
Agent Orange TCDD
(Operation Ranch Hand)
(TCDD) 12 _2ppt,

4.0ppt
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*12
(TCDD)
10ng/kg lipid background exposure
1,197
2.8ng/kg lipid

(the first quartile) 5.2ng/kg lipid

(the highest quartile)
(multivariate-adjusted odds) 1.71

1976

12

LD50
LD50
LDLo
LDLo
LD50
LD50
LD50
LD50
LD50
LDLo
LD50
TDLo
LD50
LD50
LD50
LD50

Seveso
TCDD

p=0.008

20ug /kg
114ug /kg
80ug /kg
200ug /kg
3mg /kg
2ug /kg
275ug /kg
500 ng /kg
1157ug /kg
25ug /kg
60ug /kg
60ug /kg
120ug /kg
lug /kg
252ug /kg
1mg /kg

346
TCDD

2,7-DCDD
LD50 ~2000mg/kg
2,3,7,8-TCDDs

LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50

0.020mg/kg
.022mg/kg
.0246mg/kg
.284mg/kg
.12mg/kg
.051mg/kg
.157mg/kg
>3mg/kg
0.0006mg/kg
0.002mg/kg
0.115mg/kg
0.275mg/kg
1mg/kg
0.002mg/kg
<0.07mg/kg

= 01O O OO

TCDD
239

20ng/kg

*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19
*19

*19

*12
*12
*12
*12
*12
*12
*12
*12
*12
*12
*12
*12
*12
*12
*12

328

296

*12

1977-1996

1976-77

( 7/

19

0.38)

*

2,3,7,8-TCDDs
LD50 580 8400

lethal toxicity

*12

2,3,7,8-TCbD 1,2,3,7,8-pentaCDD
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]
1,2,3,4,7,8-hexaCDD 1,2,3,6,7,8-hexaCDD 1,2,3,7,8,9-hexaCDD 1,2,3,4,6,7,8-h

eptaCDD 1,2,4,7,8-pentaCDD 2,3,7-triCDD 2,8-diCDD *12

LC50 22ug/kg ,45ug/kg 2-8 wk (Sherman) (corn oil) *18
LC50 60ug/kg ,60ug/kg 4 20 (Sprague Dawley) adult
ip (olive oil) *18

LC50 25ug/kg 20 (Sprague Dawley) 25 ip (olive oil) *18
LC50 340ug/kg 30 ,26ug/kg 303 ,25ug/kg 164 (Fisher 334N)
11-12 (corn oil) *18

LC50 297ug/kg 30 (CD) 10-11 (corn oil) *18

LC50 >3000ug/kg 39-40 (Han/Wistar) (corn oil) *18

LC50 114ug/kg 2 months (C57BL) 3 (corn oil) *18

LC50 126ug/kg 35 (C57BL) 7-15 (corn oil) *18

LC50 284ug/kg 30 (C57BL) 9 (corn oil) *18

LC50 132ug/kg 30 (C57BL) 9 ip (olive oil) *18

LC50 182ug/kg 30 (C57BL) 10-12 (corn oil) *18

LC50 146ug/kg ,>450 ug/kg 45 (C57BL) 42-121 (a
rachis) *18

LC50 620ug/kg 30 (DBA/2J) ip (olive oil) *18

LC50 2570ug/kg 30 (DBA/2J) 10-12 (corn oil) *18
LC50 300ug/kg 30 (B6D2F1/J) ip (olive oil) *18

LC50 296 ug/kg 30 (B6D2F1J) 10-12 (corn oil) *18
LC50 0.6,2.1ug/kg 2-8 (Hartley) (corn oil) *18

LC50 2ug/kg 30 (Hartley) (corn oil) *18

LC50 2.5ug/kg 42 (Hartley) (corn oil) *18

LC50 19ug/kg 42 (Hartley) (methylcellulose) *18
LC50 115ug/kg 2-8 weeks (New Zealand) , (corn oil) *18
LC50 275ug/kg 3 weeks (New Zealand) , (acetone) *18

LC50 >3000ug/kg 50 (Golden Syrian) , ip (olive oil) *18
LC50 >3000ug/kg 50 (Golden Syrian) ip (olive oil) *18
LC50 1157ug/kg 50 (Golden Syrian) (corn oil) *18
LC50 5051ug/kg 55 (Golden Syrian) (corn oil) *18
LC50 <70ug/kg 47 (Macaca mulatta) juvenile (corn oil) *18
LC50 25-60ug/kg BW (Sprague Dawley) :17-31 *18

LC50 114-2570ug/kg BW (C57BL/6, DBA/2,B6D2F1) :10-24 *
18

LC50 0.6-2.5ug/kg BW (Hartley) 122-94 *18

LC50 1157-5051ug/kg BW (Golden Syrian) :12-15 *18
LD50 60 mg/kg/day gavage(oil) *20

LD50 165 mg/kg/day gavage(oil) *20

LD50 125 mg/kg/day gavage(oil) *20

LD50 22 mg/kg/day gavage(oil) *20

LD50 45 mg/kg/day gavage(oil) *20

LD50 43 mg/kg/day gavage(oil) *20

LD50 164mg/kg/day gavage(oil) *20

LD50 146mg/kg/day gavage(oil) *20

LD50 100mg/kg/day gavage(oil) *20

LD50 1.75mg/kg/day gavage(oil) *20

LD50 0.6mg/kg/day gavage(oil) *20

LD50 2.1mg/kg/day gavage(oil) *20

LD50 5051mg/kg/day gavage(oil) *20

LD50 1157mg/kg/day gavage(oil) *20

LD50 115mg/kg/day gavage(oil) *20

LD50 4.2mg/kg/day gavage(oil) *20

LD50 0.8mg/kg/day 27 *20

NOAEL 5mg/kg/day gavage(oil) *20
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NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL

*20
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
©il)
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL

75mg/kg/day
25mg/kg/day10
25mg/kg/day
5.3mg/kg/day
0.125mg/kg/day 2
5mg/kg/day
0.032mg/kg/day
3.2mg/kg/day
0.125mg/kg/day 10
50mg/kg/day 10
10mg/kg/day 14
1mg/kg/day
10mg/kg/day
1mg/kg/day 14

0.5mg/kg/day
15mg/kg/day
8mg/kg/day 10
1.0mg/kg/day 10
3.0mg/kg/day 10
15mg/kg/day
1mg/kg/day
235mg/kg/day
0.03mg/kg/day
10mg/kg/day
1500mg/kg/day
10mg/kg/day
375mg/kg/day
6000mg/kg/day
600mg/kg/day
0.1mg/kg/day 6-15
2.5mg/kg/day
*20
7.5mg/kg/day
1mg/kg/day 10
0.005mg/kg/day
2.5mg/kg/day
1mg/kg/day
0.5mg/kg/day
0.5mg/kg/day 10
0.5mg/kg/day 2
2.5mg/kg/day
0.125mg/kg/day 2
3mg/kg/day
0.03mg/kg/day 10
0.1mg/kg/day 10
0.1mg/kg/day 10
1mg/kg/day
0.5mg/kg/day 2
0.05mg/kg/day
1mg/kg/day 8
1mg/kg/day 12
0.125mg/kg/day 10
0.025mg/kg/day 10-16
0.03mg/kg/day 10

gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20

gavage(oil)

gavage *20
gavage *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20

gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
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NOAEL
NOAEL
NOAEL
NOAEL
NOAEL

NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL

NOAEL 10mg/kg/day 1d/wk 4
NOAEL 0.65mg/kg/day 10

NOAEL 0.005mg/kg/day 90

NOAEL 0.0007mg/kg/day 90

NOAEL 0.006mg/kg/day 1d/wk 8
NOAEL 0.001mg/kg/day 90

NOAEL 0.14mg/kg/day 1d/wk 6
NOAEL 0.150mg/kg/day 5d/wk 13
NOAEL 0.5mg/kg/day 1d/wk 4
NOAEL 0.14mg/kg/day 1ld/wk 4
NOAEL 0.0007mg/kg/day 90

NOAEL 0.02mg/kg/day 3d/wk 3
NOAEL 0.001mg/kg/day 90

NOAEL 0.286mg/kg/day 4

NOAEL 0.150mg/kg/day 5d/wk 13
NOAEL 0.65mg/kg/day 10

NOAEL 3mg/kg/day 1d/wk 30
NOAEL 0.150mg/kg/day 90

NOAEL 3mg/kg/day 1d/wk 30
NOAEL 0.01mg/kg/day 2

NOAEL 0.1mg/kg/day 2

NOAEL 0.071mg/kg/day 2d/wk 104
NOAEL 0.286mg/kg/day 78

20

NOAEL 0.3mg/kg/day 2d/wk 104
NOAEL 0.03mg/kg/day 1 /wk 14.5
1 *20

NOAEL 0.001mg/kg/day 4

NOAEL 0.01mg/kg/day 2

NOAEL 0.286mg/kg/day 78

NOAEL 0.071mg/kg/day 2d/wk 104
NOAEL 0.3mg/kg/day 2d/wk 104
NOAEL 0.01mg/kg/day 2

NOAEL 0.071mg/kg/day 2d/wk 104
NOAEL 0.3mg/kg/day 2d/wk 104
NOAEL 0.000012mg/kg/day 4

3mg/kg/day 10-13
0.3mg/kg/day 10
0.1mg/kg/day 10
0.15mg/kg/day 14
0.02mg/kg/day 3days/wk 3
gavage(oil) *20
0.01mg/kg/day 16
0.003mg/kg/day 10
0.03mg/kg/day 10
0.011mg/kg/day 1 /2wk 30
0.026mg/kg/day 13
0.71mg/kg/day 1d/wk 6
0.14mg/kg/day 1d/wk 6
0.1mg/kg/day 30
0.150mg/kg/day 5d/wk 13
0.28mg/kg/day 2d/wk 13
5mg/kg/day 1d/wk 4
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*20
*20
*20

*20

gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)

gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
*20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
*20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
*20
*20
*20
gavage(oil) (*20)

*20
gavage(oil) *20
*20

gavage(oil)
gavage(oil)
*20
gavage(oil)
*20
*20
gavage(oil)

*20
*20

*20

*20
*20
gavage(oil)
*20
gavage(oil)

*20

*20
*20
*20

gavage(oil) *20

gavage(oil) *20

gavage(oi

*20
*20

*20
gavage(oil)

gavage(oil)

*20
gavage(oil)

gavage(oil)

*20

*20
*20

*20
*20




NOAEL 0.1mg/kg/day 2

NOAEL 0.071mg/kg/day 2d/wk 104
NOAEL 0.3mg/kg/day 2d/wk 104
NOAEL 0.0012mg/kg/day 4
LD50 275mg/kg

NOAEL 0.01mg 3d/wk 13
NOAEL 0.005mg 2d/wk 20
NOAEL 0.005mg 5d/wk 99-104

*20

1,2,3,4-TCDD
LD50 800ug/kg
1,2,3,4,6,7,8-HxCDD
LD50 >600ug/kg
1,2,3,7,8,9-HxCDD
LD50 60ug/kg
LD50 >1440ug/kg
0CDD
LD50 >4000mg/kg
2,3,7,8-TCDDs

*19

*19

*19
*19

*19

LD50

*20
gavage(oil)
gavage(oil)
*20

*20
*20

*20

*20

*20

*20

LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
LD50
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
20
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL
NOAEL

1800mg/kg/day
800mg/kg/day
6325mg/kg/day 4
206mg/kg/day
887mg/kg/day 2
825mg/kg/day
337.5mg/kg/day
750mg/kg/day
500mg/kg/day
1125mg/kg/day
60mg/kg/day
600mg/kg/day
72.5mg/kg/day
3.1mg/kg/day
70mg/kg/day

50mg/kg/day 1 /d 5d/wk 2
50mg/kg/day 1 /d 5d/wk 2
10mg/kg/day 1 /d 10
img/kg/day 1 /d 10
1000mg/kg/day 1 /d 14
1000mg/kg/day 1 /d 10

1000mg/kg/day 1 /d 10
20mg/kg/day 1 /d 10
10mg/kg/day 1 /d 14
10mg/kg/day 1 /d 14
10mg/kg/day 1 /d 14
0.1mg/kg/day 1 /d 14
2000mg/kg/day 1 /d 10
800mg/kg/day 1 /d 110
5000000mg/kg/day 1 /d 10
100000mg/kg/day 1 /d 10
1mg/kg/day 1 /d 10
800mg/kg/day 1 /d 10
1000mg/kg/day 1 /d 10
2000mg/kg/day 1 /d 10

gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)
gavage(oil)

*20
*20
*20
*20
*20
*20
*20
*20
*20
*20
*20
*20
*20
*20
gavage(oil)
gavage(oil)
6-15 gavage(oil)
6-15 gavage(oil) *20
gavage(oil) *20
7-16

7-16  gavage(oil)
7-16 gavage(oil) *20
7-16  gavage(oil)
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
6-15 gavage(oil) *20
6-15 gavage(oil) *20
6-15 gavage(oil)
6-15 gavage(oil)
6-15 gavage(oil) *20
6-15 gavage(oil) *20
6-15 gavage(oil) *20
6-15 gavage(oil) *20

*20
*20
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*20
*20

*20

gavage(oil)

*20

*20

*




NOAEL 0.1mg/kg/day 1 /d 10

NOAEL 100000mg/kg/day 1 /d 10
NOAEL 20mg/kg/day 1 /d 10

NOAEL 1000mg/kg/day 1 /d 10

NOAEL 1.4mg/kg/day 1 /d 1ld/wk 13
NOAEL 0.36mg/kg/day 1 /d 1d/wk 13
NOAEL 0.36mg/kg/day 1 /d 1d/wk 13
NOAEL 24mg/kg/day 1 /2wk 13

NOAEL 0.3mg/kg/day 1 /2wk 13
NOAEL 4mg/kg/day 1 /2wk 13

NOAEL 24mg/kg/day 1 /2wk 13

NOAEL 10.3mg/kg/day 13

NOAEL 0.71mg/kg/day 1 /d 1d/wk 13
NOAEL 1.4mg/kg/day 1 /d 1ld/wk 13
NOAEL 0.3mg/kg/day 1 /2wk 13
NOAEL 500000mg/kg/day 7d/wk 110

NOAEL 0.7mg/kg/day 2d/wk 104
gavage(oil)
NOAEL 1300000mg/kg/day 7d/wk 90

NOAEL 1.4mg/kg/day 2d/wk 104

MCF-7 ( ) 178 -

)

PCBs  3,3%,4,4",5-PCB >3,3",4,4",5,5"-HCBP

6-15 gavage(oil) *20
6-15 gavage(oil) *20
7-16 gavage(oil) *20
7-16 gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20
gavage(oil) *20

*20

*20

gavage(oil) *20

procathepsin D (Ah

3,3,

4,4"TC

B >2,3,3",4,4",5"-HCBP 2,3,3",4,4"-PCB 3,3",4,4",5-PCB> Aroclors1221 1232 12

EGF

) Ah

TCDD

48 1254 1260 PCDDs PCDFs 2,3,7,8-TCDD> 2,3,7,8-TCDF> 2,3,4,7,8-PCDF
>1,2,3,7,9 -PCDF >1,3,6,8-TCDF
(
etc)
*12
SD 2,3,7,8-TCDD
TCDD
EGF
c-fos mRNA *12
SD 10-16 2,3,7,8-TCDD 0.025 0.10p g/kg/  PCB 77 (3,3",4,4"-TCB)
2 8mg/kg/ PCB 126 (3,3"4,4",5-PCB) 0.25 1.00up g/kg/
TCDD T4
UDP-GT T3 TSH
ethoxyresorfin-o -deethylase (EROD)
*12
C57BL/6N 10 2,3,7,8-TCDD 12p g/kg 1 12-14
in situ hybridization Ah (A
(ARNT) EGF TGF-a TCDD
TCDD A ARNT TGF-a  EGF
*12
C57BL/6N 6-14 2,3,7,8-TCDD 0 1.5 3.0y g/kg/
TCDD CD4+8+
Ch4 8 Cb4 8+ TCDD
TCDD

*12

2,3,7,8-TCDD 5ppt 25ppt 4 10




]

TCDD
*12
ICR 7-16 1,2,3,4-TCDD 100-1000u g/kg/ 500-1000p g/k
74 2,3,7,8-TCDD 25-400up g/kg/ 25-200u g/kg/
Octachlorodibenzo-p-dioxin 5-20mg/kg/ 2,3,7,8-TCDD
( ) 2 dioxin
*12
SD 2,3,7,8-TCOD 0 0.001 0.01 0.1y g/kg/
0.1y g/kg FO 0.01p g/kg
F1 F2 0.001p
g/kg *12
NMRI 9-15 14C 2, 3, 7, 8-TCDD 5, 12.5, 25p g/kg
TCDD
TCDD 9 10
TCDD 2-4
*12
Holtzman 10 9 2,3,7,8-TCOD 0 1.5 3.0 6.0
18.0p g/kg 1 TCDD 6 18u g/kg
TCDD 18u g/kg
TCDD (potency)
*12
C57BL/6N 10-13 2, 3, 7, 8-TCDD 0, 3u g/kg/ hydro
crotisoneacetate(HC) 0 25 50 100mg/kg/ TCDD+HC
TCDD
HC TCDD HC
100%
*12
2,3,7,8-TCDD 5ppt (3.5 2
Sppt (4 )
5ppt spatial discrimination reversal lear
ning *12
TCDD
in vitro
in vivo In vitro in vivo
Ah-
TCDD
Ah- *12
(LGCs) TCDD
CAMP (PKA) TCDD
10nM TCDD
48 PKA TCDD c
AVMP PKA *12
Polychlorinated dibenzo-p-dioxins dibenzo-p-dioxin
( 75
) 2,3,7,8
2,3,7,8-TCDDs CAS No. 1746-01-6
*12
0.01-0.1p g/kg
7 *12
T4 UDP-glucuronosyl transferase
ethoxyresorufin-O -deethylase ( ) 0.02
5 0.1y g/kg/ 7 ( 10-16 ) 21 *12
CYP1A1 CYP1A2 0.2-20p g/kg diet 13 *12
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( ) « )
1-5u g/kg 18 (1-18 ) 130 *12
( ) « ) ug/kg ¢ 15
) 463-531 *12
CYP1A1 ( ) 1-10000ng/kg 4
*12
5 25ppt 4 10 *12
( ) 0.064-1p g/kg ( 15 )
32-120 *12
( ) 3u g/kg/ 9 ( 6-14
) 18 *12
40u g/kg/ 3 3-10 *12
( ) 4.5 15p g/kg
2-12 *12
( )
0.lpgx3 / 4 *12
0.01-1p g/kg x 1 / 45 *12
500ppt 9 *12
0.007-7p g/kg x 1 / *12
( )
( 0.01-0.1
M o/kg 2 *12
500ppt 9 *12
( )
1y g/kgx 5 / 13 *12
Ames -S9
DNA
AMES TA98 TA100 TA1535 TA1537 10-1000u g/ (= S9)
57) *12
DNA 100p g/ml 10 *12
RNA Img/ml *12
(AHH) 1.9-7.5
M g/ml 48 *12
128u g/kg 11 *12
DNA Lowest dose:400ug/kg *19
Lowest dose:50mg/L *19
DNA Lowest dose:200ug/kg *19
Lowest dose:2mg/L *19
DNA Lowest dose:10ug/kg *19

Lowest dose:100ug/kg *19
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host-mediated

]

Phage inhibition capacity E. coli Lowest dose:500ug/L *19
Lowest dose:10mg/kg *19
E. coli Lowest dose:2mg/L *19
Lowest dose:100ug/kg *19
Saccharomyces cerevisiae Lowest dose:10mg/L *19
Saccharomyces cerevisiae Lowest dose:10mg/L *19

DNA Lowest dose:5ug/kg *19

Saccharomyces cerevisiae Lowest dose:25ug/kg *19

Saccharomyces cerevisiae Lowest dose:2mg/L *19
Lowest dose:10ug/kg *19
fibroblast Lowest dose:200 nmol/L *19
DNA Lowest dose:10 nmol/L *19
Lowest dose:1 nmol/L *19
DNA Lowest dose:100ug/kg *19
DNA Lowest dose:800 pmol/kg *19
2,3,7,8-TCDDs
in vivo *20
in vivo *20
in vivo *20
in vivo *20
) in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
in vivo *20
TA1530 in vitro *20
TA1532 in vitro *20
TA1531 in vitro *20
TA1535 in vitro
*20
TA100 in vitro
*20
TA1537 in vitro
*20
TA1538 in vitro
*20
TA98 in vitro
*20
TA100 in vitro *20
TA1535 in vitro *20
E.coli in vitro *20
in vitro *20
in vitro *20
DNA in vitro *20
RNA, DNA in vitro *20
L51784 in vitro *20
in vitro *20
TCDDs
*12
(Sprague Dawleyb) , 2 0.001, 0.01, 0.1 ug/kg/day extensive hi

stopathology, haematology and clinical chemistry

*16
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(Swiss) 1 gavage 0, 0.07, 0.7, 7.0 ug/kg/wk histopathology *16
(Macaca mulattac) 9 500 ng/kg extensive histopathology, haema
tology and clinical chemistry *16
TD 73ug/kg/2Y-C *19
TDLo 52ug/kg/2Y-I *19
TD 328ug/kg/78W-C *19
TDLo 52ug/kg/2Y-1 *19
TD 80ug/kg *19
TD 137ug/kg/65W-C *19
TD 1lug/kg/2Y-1 *19
TD 1lug/kg/2Y-1 *19
TDLo 62ug/kg/2Y-I *19
TD 27ug/kg/65W-C *19
TD 36ug/kg/52W-1 *19
2,7-DCDD
TDLo 378gm/kg/90W-C *19
TD 756gm/kg/90W-C *19
2, 3, 7, 8-TCDDs
100p g/kgx 1 /4 12-13 *12
2.5u0 g/kgx 1 / 52 52 *12
30p g/kgx 1/ 5 72 *12
0.1-0.5u g/kgx 2
/ 104 *12
0.1-0.5u g/kgx 2 / 104
*12
0.005u g/mousex 3 / 104 *12
0.7u9g/kg 1 / 1 *12
0.01p g/kg/ 2
*12
S5ppb 78 17 *12
(MNNG 1 ) 3.75pu gx 2 / 20
*12
0.25-50p g/kg 24 *12
(Sprague Dawley) 0.0 (0/10), 0.001 (0/10), 0.005 (5/10), 0.05 (3/10),
0.5 (4/10), 1.0 (4/10), 5.0 (7/10)ug/kg 78-95 *18
(Sprague Dawley) 0.1 (4/50)ug/kg bw/day 105 squamous cell ca
rcinoma hard *18
(Sprague Dawley) 0.001 (1/50), 0.01 (1/50), 0.1 (3/50)ug/kg bw/day 10
5 squamous cell carcinoma tongue *18
(Sprague Dawley) 0.01 (2/5), 0.1(5/50)ug/kg bw/day 105 adeno
ma of adrenal cortex *18
(Sprague Dawley) 0.0 (0/86), 0.001 (0/50), 0.01 (2/50), 0.1 (11/49)ug
/kg bw/day 105 hepatocellular carcinoma *18
(Sprague Dawley) 0.01 (1/50), 0.1 (4/49)ug/kg bw/day 105 squ
amous cell carcinoma of tongue *18
(Sprague Dawley) 0.1 (7/49)ug/kg bw/day 105 squamous cell ca
rcinoma of lung *18
(Osborne-Mendel) 0.0 (1/69), 0.1 (5/48), 0.05 (8/50), 0.5 (11/50)ug/k
g bw/day 104 follicular cell adenomas or carcinoma of thyroid *18
(Osborne-Mendel) 0.0 (3/73), 0.1 (2/45), 0.05 (1/749), 0.5 (6/47)ug/kg
bw/day 105-107 follicular cell adenomas or carcinoma *18
(Osborne-Mendel) 0.0 (5/75), 0.1 (1/49), 0.05 (3/50), 0.5 (14/49)ug/k
g bw/day 105-107 neoplastic nodules or hepatocellular carcinoma *18
(B6C3F18) 0.0 (8/73), 0.01 (9/49), 0.05 (8/49), 0.5 (17/50)ug/kg bw/w
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eek 104 hepatocellular carcinoma *18
(B6C3F18) 0.0 (1/73), 0.04 (2/50), 0.2 (2/48), 2.0 (6/47)ug/kg bw/wee
k 105 hepatocellular carcinoma *18
(B6C3F18) 0.0 (0/69), 0.04 (3/50), 0.2 (1/47), 2.0 (5/46)ug/kg bw/wee
k 105 follicular cell adenomas of thyroid *18
1,2,3,6,7,8/ 1,2,3,7,8,9-hexaCDD(1:2)
(Osborne-Mendel) 0.0 (0/74), 1.25 (0/49), 2.5 (1/50), 5.0 (4/48)ug/kg
bw/day 104 liver neoplastic nodules or hepatocellular carcinoma *18
(Osborne-Mendel) 0.0 (5/75), 1.25 (10/50), 2.5 (12/50), 5.0 (30/50)ug
/kg bw/day 105 liver neoplastic nodules or hepatocellular carcinoma *1
8
(B6C3F1) 0.0 (15/73), 1.25 (14/50), 2.5 (14/49), 5.0 (24/48)ug/kg bw/
week 104 hepatocellular adenomas or carcinomas *18
(B6C3F1) 0.0 (3/73), 2.5 (4/48), 5.0 (6/47), 10.0 (10/47)ug/kg bw/wee
k 105-108 follicular cell adenomas of thyroid *18
0CDD
TDLo 290mg/kg/60W-1 *19
Dibenzo-p-dioxin
(B6C3F1) 0.0 (4/49), 5000 (7/50), 10000 (3/48)ug/kg bw 87-90
hepatocellular carcinoma *18
(B6C3F1) 0.0 (4/49), 5000 (1/50), 10000 (2/48)ug/kg bw 87-90
hepatocellular adenomas *18
(B6C3F1) 0.0 (5/49), 5000 (11/50), 10000 (8/50)ug/kg bw 87-90
malignant tumours *18
(B6C3F1) 0.0 (8/50), 5000 (9/49), 10000 (3/39)ug/kg bw/week 91-97
malignant tumours *18
(B6C3F1) 5000 (1/47)ug/kg bw/week 91-97 hepatocellular carci
noma *18
(Osborne-Mendel) 0.0 (5/33), 5000 (7/34), 10000 (4/33)ug/kg bw 110
malignant tumours *18
(Osborne-Mendel) 0.0 (1/33)ug/kg bw 110 hepatocellular adeno
ma *18
(Osborne-Mendel) 10000 (1/33)ug/kg bw 110 hepatocellular car
cinoma *18
(Osborne-Mendel) 0.0 (5/31), 5000 (4/33), 10000 (5/30) ug/kg bw/week
110-117 malignant tumours *18

ACGIH

TDI
4pg/kg/  (*22)
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*3
*10
*11

*12
*13
*18
*19
*20
*22
*24

1998
2000
Masunaga Toward a Time Trend Analysis of Dioxin Emissions and Exposure, Pro
ceeding of the 2nd International Workshop on Risk Evaluation and Management
of Chemicals 1999

Environmental Health Criteria(EHC) IPCS
Chemical Health & Safety Data U.S_NIEHS
ATSDR Toxicological Profiles Agency for Toxic Substances
DI 1999
International Council of Chemical Associations (ICCA) paper 7/97 (revised 29
April 1998)
kis-net http://www.k-erc.pref.kanagawa. jp/kisnet/
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