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IUPAC ( -1,3- )
(hexachlorobutadiene HCBD)

2-121
CAS NO 87-68-3
C4Cls
260.80
Cl Cl
[
/ \C:
Cl /
Cl Cl HCBD



13 11 1
[ 1 (87-68-3) 13.12.14 14. 4.11
100 mg/L mg/L mg/L
30 mg/L mg/L mg/L
(|:I Cltl Cltl Cltl
Cl—C=C—C=C—Cl BOD 6, 32, 33 (24)
6C 5,11, 7 (8
96.0
2.91mg/L(20 )
-22 10 g/L
210 =<
1.6838
log Pow = 4.78
82mg/kg(oral, rat) 97.8
175mg/ky 96-0
(intraperitoneal ,rat) .
TCI-EP
*1 *3

*4

*2 Sigma-Aldrich Material Safety Data Sheets(11/1998-1/1999)

MSDS




O LCso  0.18mg/L(96hr)  ( )
(o/L)
HCO-40 2-
1 20 25000
0.1 2 25000
6.2
5.1 C )

7 14 21 28 35 49 60
Go/l) | 0.735 | 0.789 | 0.767 | o0.840 | 0.854 | 0.886 | 0.875

4620 6210 8040 6260 4650 5530 8450

5230 5560 6250 7040 6330 7040 7010
(/L) | 0.0819 | 0.0820 | 0.0797 | 0.0868 | 0.0839 | 0.0886 | 0.0823

4020 6110 5490 9240 7650 8690 6800

4620 6290 5540 7700 8410 7790 6450
C )

>
6280
7720
100 0.05 /L
0.005pg/L

87.7 6 ng/g




(hexachlorobutadiene HCBD)
CAS NO 87-68-3

(  -13- )
C4Cle
260.80
3.2mg/L(25 )
20Pa (0.15mmHg) (20 )
in vitro
(1)
O
HCBD
LDso ( )
(OF1) 65-80mg/kg Henschler (1988)
(Alderley Park) 67-85mg/kg Lock et al. (1984)
(OF2) 250-270mg/kg |Henschler (1988)
(SD) 200-580mg/kg |Kociba et al. (1977a)
960-1920mg/kg |Henschler (1988)
(New Zealand) 1206mg/kg Durpat & Gradiski (1978)
90mg/kg Murzakaev (1963)
o ( Alderley Park)
HCBD 200mg/kg
50mg/kg 25mg/kg
LD50(ip) 21 57mg/kg 29 96mg/kg 7
360mg/kg (Hook et al., 1983; Kuo and Hook, 1983)
Lock et al., 1984
2)
o (Alderley Park) HCBD 0, 53, 107, 267mg/m3
6h/day for 15 days 1067mg/ms3 6h/day for 12days 2668mg/m3 4h/day for 2 days
1067mg/m3 2 267 mg/ms3



(Gage
1 5 (SD) HCBD 3
etal., 1981)
1 4 (SD) HCBD 30
100mg/kg/day 3mg/kg/day
100mg/kg/day
1mg/kg/day (Kociba et al., 1971)
1 6 (Wistar) HCB

0, 7.3, 18.2, 44.7mg/kg/day

1067mg/m3

, 1970)
0, 0.2, 20mg/kg/day
(Stott
0, 1, 3, 10, 30, 65,
10mg/kg/day
10mg/kg/day
NOAEL
D 2 0, 73,182, 447ppm

182ppm
(Harleman and Seinen, 1979)

1 10 (Wistar) HCBD 13 0,0.4,1,25,6.3,
15.6mg/kg/day 6.3mg/kg/day
0.4mg/kg/day 6.3mg/kg/day
6.3mg/kg/day 2.5mg/kg/day
2.5mg/kg/day 15.6mg/kg/day
2.5mg/kg/day
6.3mg/kg/day
NOAEL 2.5mg/kg/day
1mg/kg/day (Herleman and Seinen, 1979)
1 5 (BeCsF1) HCBD 2 0, 30, 100, 300, 1000,

3000ppm
7

0, 4.3, 14.3, 43, 143, 430mg/kg/day

143mg/kg/day



43mg/kg/day
(Yang et al., 1989; Yang, 1991)

o1 10 (BeC3F1) HCBD 13 0,1, 3,10, 30, 100ppm
0,0.1,0.4, 1.5, 4.9, 16.8mg/kg/day 0,0.2,0.5, 1.8, 4.5, 19.2mg/kg/day
10ppm 100ppm
30ppm lppm
100ppm
(Yang et
al., 1989; Yang, 1991)
ATSDR HCBD LOAEL  0.2mg/kg/day
EHC 1ppm 1
NOAEL 0.2mg/kg/day
(3)
o 90 3 0.2, 2, 20mg/kg/day 39-40 (SD)
HCBD 22 24
9/39 6/40
NOAEL
0.2mg/kg/day (Kociba et al., 1977a, b)
o 100 30 HCBD 30 (Ha:ICR
Swiss) HCBD 6mg/kg/day 3day/week
144-594
HCBD 20 HCBD15mg/kg 14
TPA 5ug/day 428-576 2

(Van Duuren et al., 1979)

(4)
o1 10-12 20-24 (SD) HCBD 90

15
0, 0.2, 2, 20mg/kg/day



(Schwetz et

al., 1977)
o (Wistar) 1 6 (Wistar) HCBD 3
3 0, 150, 1500ppm;
0, 7.5, 75mg/kg/day 1500ppm 10
150ppm 18 150ppm
1500ppm
1500ppm
150ppm
(Harleman and Sinen, 1979)
o1 24-25 (SD) HCBD 6 20 0, 21, 53,
107, 160mg/ms3,6h/day 53, 160mg/m3
(Saillenfait et al., 1989)
o 10-15 (SD) HCBD 1 15 0,
10mg/kg/day

(Hardin et al., 1981)

(5)
o Ames
TA100, TA1535, TA1537, TA98 (0.33-33ug/plate), S9- and S9+(rat and
hamster S9) Haworth et al, 1989
HDBD S9  Ames (GSH)
S9 HCBD
VY -glutamyltranspeptidase (Y -GT)
1-(glutathion-S-yl)-1,2,3,4,4-pentachloro-1,3-butadiene (GTB)

GTB v-GT
GSH GTB
GTB S9
B- AOAA
HCBD GSH R—



Vamvakas
et al., 1988

CHO cell (S9-:5.3-35 pg/ml), (S9+: 5.3-24.9 ug/ml) (Galloway et al., 1987)

o [n vitro
CHO cell (S9- and S9+:1.4-14 ug/ml) S9- 1.4pg/ml

S9+ 4.2 ug/ml (Galloway et al., 1987)

O
15ppm (Woodruff et al., 1985)

(6)
oHCBD

14C-HCBD200mg/kg 16

(Nash et al., 1984)
100mg/kg HCBD
72 65%
HCBD30mg/kg 72 85%

(Dakant et al. 1988a; Reichert et al., 1985; Nash et al., 1984)

o HCBD -S-

HCBD
Lock, 1987a,b; Anders et al., 1987; Dekant et al., 1990 a, b;
Koob and Dekant, 1991; Henscheller and Dekant 1990



Cl

Cl N
— Cl Cl Cl Cl
C—C\ . / Cl \ _ Cl
C—=C cC—C / C—C\
Cl \C:C c=¢
cl Cl HCBD Cl / Cl /
cl S-CH,COOH cl S-CH,-CH-NHCOCH,
liver +GSH
glutathione-S-transferase deacetylation N-acetylation COOH
deamination
(Gs)cl Cl cl cl
_ / Cl intestine/kidney \C:C Cl
S e > >/ oe=(
cl /C_ \ Clu -Gly cl
o sG y-glutamlyl transpeptidase peptidase o S-CH,CH-NH,
glutathione-conjugate renal tubule | B-lyase COOH
Cl Cl cysteine-conjugate
cC—cC
Cl
\C:C:S CI\ /
h L. Cl / - = Cl
nephrotoxicity <‘|:| cl thioketerie \C:C
Cl
cl Cl cl SH
_ cl
C C\c::c
al / \ sulfenic acid
cl SOH
HCBD
o HCBD
1/5 B- N-
1/3 1/3.5
(Green, 2003)
(1)
o HCBD
HCBD
1.6~16.0mg/m3
German, 1986
© HCBD

10
2003)

(Staple et al.,



(1) HCBD

(2)

NOAEL 0.2mg/kg/day

3)
NOAEL 0.2mg/kg/day

4) 20
5) in vitro
(6) HCBD

72 HCBD

(7) IARC(International Agency for Research on Cancer)
Group3

7.5mg/kg/day
75mg/kg/day

HCBD

HCBD

(8) ATSDR(Agency for Toxic Substances and Disease Registry)

13 LOAELO.2mg/kg/day
0.0002mg/kg/day ATSDR, 1994
(9) WHO EHC(Environmental Health Criteria)

1000

NOAELO.2mg/kg/day

NOAEL* 0.03-0.05mg/kg/day

(EHC, 1994)

(IARC, 1999)

MRL

13

*



Dose(human)=Dose(animal)*{body weight(animal)/body weight (human) } ~ 0.25
(Boxenbaum, 1982) NOAEL

HCBD
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0.3, 3, 10, 30ppm
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