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1,1-
CAS No. 75-35-4
97
20037
122.5
31.6
1.2
0.25 g/100mL
log Pow 1.66
kPa 20 66.5
2003%
T
20037
ICSC 0083
H14.3
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mg/L 0.02
mg/L 0.02
0.002mg/L

WHO mg/L 0.03 3
E U mg/L

USEPA mg/L 0.007 Maximum Contaminant Level

1,1- (1,1-DCE)
1,1-DCE
600 mg/m? 45
CICAD 2003t
1,1-DCE 100mg/kg
4 6 1,1-DCE

Putcha et al. 1986

1,1-DCE  125mg/kg 6
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Okine et al.1985%

1,1-DCE
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DCE- 2,2- 2-
Liebler et al. 1985%, 1988° CYP2E1 1,1-DCE
CICAD 2003!
Dowsley et al.1999° DCE 2
GSH
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Tissue Targets
& Resultant Toxicity

T

oH 11-DCE
H.O o o
cl OH > ) ~n Fda0 = Fas0 & T F5H
% . ‘\l/ GS‘“’J\CI
Cl cl Cl Cl

2.2-Dichlomacetaldehyde DCE-Epoxide GSV \j:l o
PG00 # W

u} H.0 u}

5H
l u]
CI\)J‘\ z
o P N |
e E 56 &8 oH
I:I\l/L\SG 2-Chloroacetyl Chloride
[B] IC]
H,o/ \GSH
& Y
o o =

=5
Clj//
':I\-)LDH CI\’J\SG Tizsue Targets

& Resultant Toxicity
0]

1. 1,1-DCE Forkert 1999a 5 , CICAD 2003 !
1,1-DCE 1,1-DCE 50 mg/kg
6% 28%

1,1-DCE 40 mg/m? 6
0.65% 1.63% CICAD
2003*
1,1-DCE 1,1-DCE

McKenna et al. 1978a'!,b'?
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1,1-DCE 138

ott et al.1976%

1,1-DCE CICAD 2003*
1,1-DCE CICAD 2003*
EPA 1,1-DCE LDs,
1,1-DCE LDs, EPA 2002b%
mg/Kg
1,550
1,800
1,500
217
194
1,1-DCE GSH
EPA 2002b*
F344 5 9 1,1-DCE 0 10 50 100 500 1,000
mg/kg / 14
0/10 0/10 0/10 0/10 3/10 7/10 500 mg/kg /
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500 mg/kg /

NTP 1982%°
F344 10 9 1,1-DCE 0 5 15 40 100 250
mg/kg / 13 5
250 mg/kg / 3/10 1 3
250 mg/kg / 13%
100 mg/kg /
6/10  3/10 40 mg/kg /
NTP 1982%°
B6C3F, 5 9 1,1-DCE 0 5 10 50 100 500
mg/kg / 14
0/10 0/10 0/10 0/10 0/10 10/10 500 mg/kg /
NTP 1982%
B6C3F, 10 9 1,1-DCE 0 5 15 40 100 250
mg/kg / 13 5
0/10 0/10 0/10 1/10 2/10 10/10 0/10 1/10 1/10
0/10 3/10 9/10 250 mg/kg  / 5/10  5/10 100 mg/kg
/ 2/10 2/10 100 mg/kg
/ 14%
40 mg/kg /
NTP 1982%°
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4 8 1,1-DCE 0 6.25 12.5 25 mg/kg
97
NOEL 25 mg/kg /
Quast et al.1983°

Sprague-Dawley 48 80 6 7
1,1-DCE 0 50 100 200 ppm 7 10 20 mg/kg /

9 14 30 mg/kg / 2

Quast et al.1983%

CICAD EPA Quast

14/80 50 ppm 5/48 100 ppm

13/48 200 ppm

19747

0/80 50 ppm 1/48 100 ppm 2/48 200 ppm
3/47 200 ppm P<0.05
10/80
50 ppm  12/48 100 ppm  14/48 200 ppm  22/48 100 200 ppm
p<0.05
3/80 50ppm 7/48 100ppm 11/48 200ppm 20748
CICAD

p<0.05

2003' EPA 2002b%

WHO

WHO 2005%

Quast
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CICAD 2003 Quast et al.1983' EPA

2002b%
Sprague-Dawley 15 30 10 20 6
7 1,1-DCE 0 50 100 200 ppm f, 100 3
Trar T T, Too, Ty, Ty 3
1,1-DCE f,
i f, 93% 81% 77% 82% f,,
73% 45% 38% 28% f,
838% Nitschke f,
1,1-DCE LEY
fy, 70% 70% 81%
7% f. 94% 85% 94% 77% s
T, 100 200 ppm f,
1,1-DCE
6 LEPPR FTON PYN SR PV o 3
Nitschke et al. 1983%
1,1-DCE Quast 1983%
Quast
9 14 30 mg/kg /
NOAEL200 ppm 30 mg/kg / CICAD
2003*
Sprague-Dawley 127 26 1,1-DCE O



200 ppm=40 mg/kg /

Murray et al.1979%

Sprague-Dawley

82

61

3.6%

7/232 3% 0.15 mg/L
Dawson et al. 19932

Dawson

0.02 18 mg/kg /

NOEL

(13) 1,1-

6 15

40 mg/kg /

1,1-DCE 0 0.15 110 mg/L

1,1-DCE  0.15mg/L
20 110 mg/L
48 20 22
1,1-DCE
7/232 3% 2/108 1.9% 5/133
P<0.01
14/121(11.6%) 110 mg/L 24/184(13%)
0.15 mg/L 110 mg/L 0
5/21
1.40 13% 1.75 16%
0.33 3% 1.27 12%  1.41

24%  8/11 73%  13/17 76%
1.85 17%
13% CICAD 2003!
Dawson

10
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3% 24% 1.40

CICAD 2003*

1,1-DCE CICAD 2003*
in vitro
1,1-DCE Salmonella typhimurium

Escherichia coli

TA100 saccharomyces
cerevisiae
CICAD 2003*
in vitro
in vitro
CHL
CHL
CICAD 2003*
in vivo
in vivo 1,1-DCE
CICAD 2003*
Reitz Sprague-Dawley CD-1 1,1-DCE 40
200 mg/m? 6 DNA DNA
DNA 200 mg/m? DNA
DNA

1
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200 mg/m? 200 mg/m® 40 mg/m?
DNA 40 mg/m? [*H] 7 200
mg/m? 25
DNA
40 mg/m® DNA [*H]
2 200 mg/m?
Reitz et al.1980%°
Sprague-Dawley 30 60 100 16
1,1-DCE 0 10 25 50 100 150 ppm 1 4 4 5 52
32%
10ppm  50% 25ppm  40% 50ppm  50% 2100ppm 60 150ppm  58%
Maltoni et al.1977%
Sprague-Dawley 30 60 100 16
1,1-DCE 0 10 25 50 100 150 ppm 1 4 4 5 52
137
p<0.05 88.4%
10ppm  78.6% 25ppm  100% 50ppm  100% 2100ppm  95.4% 150ppm  91.3%) EPA
2002b% Maltoni et al.1985%
Sprague-Dawley Spartan 86 1,1-DCE 1
6 5 18 1 6 12
40 160 mg/m® 10 40ppm EPA 2002b%
1 100 300 mg/m* 25

75ppm  EPA 2002b%

12
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1,1-DCE
SD Spartan Quast et al .1986%
Rampy et al.1977%®
F344/N 50 9 1,1-DCE 0 1 5 mg/kg /
104
82 12 10

26/50 24/48 43/48 3/49 6/49 9/44

NTP
1,1-DCE F344/N
NTP 1982%°
Sprague-Dawley 48 80 6 7
1,1-DCE 0 50 100 200 ppm 0 7 10 20mg/kg
/ 0 9 14 30 mg/kg / 2

Quast et al. 1983%

Swiss 190 10ppm 30 25ppm 120 16
1,1-DCE 0 10 25ppm 1 4 4 5 52
55
0/126 0/25 16/98 0/158 0/26 1/112

50ppm  100ppm 200ppm

13
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25ppm
Maltoni 1,1-DCE
Maltoni et al.1977%
Swiss 190 40 mg/m® 30 100 mg/m? 150
1,1-DCE 0 40 100 mg/m? 0 10 25ppm EPA 2002b% 1 4
4-5 52
126 100 mg/m?
p<0.01 EPA 2002b% 40 mg/m

0/126 0/25 28/119

p<0.01 CICAD 2003 *
Maltoni et al.1985%
B6C3FL/N 50 1,1-DCE 0 2 10 mg/kg /
104
1746 3/46 7/49 0747 4/49 1/49

P>0.05
2/48 9/49 6/50
7/48 15/49 7/50
1,1-DCE NTP

1982

14
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International Agency for Research on Cancer (1ARC 1999")

3

Joint Expert Committee on Food Additives (JECFA) Monographs and Evaluations

WHO
WHO 2004a%

Sprague-Dawley 2 7 10 20 mg/kg / 9 14 30mg/kg

/ Quast et al. 1983%

LOAEL 9 mg/kg / 1000 100 NOAEL
LOAEL 10 TDI 9 pg/kg

/

TDI 1996
DI 10% 60 kg 1 2 L 3
0.03 mg/L
first addendum  WHO 2005%
IPCS CICAD 2003* TDI 0.046 mg/kg /
Quast et al.,1983% BMDL,, 4.6mg/kg /
100 10
TDI 10%
60 kg 1 2L 140 pg/L
1,1-
WHO 2005%
US EPA

Integrated Risk Information System (IRIS) U.S. EPA

EPA/IRIS DI RfD

15
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RfD U.S. EPA 2002a*

EPA Quast 19831 RFD

NOAEL 9 mg/kg /  LOAEL 14 mg/kg

/ BMD BMDL,,
4.6 mg/kg / EPA 2002a*
Critical Effect *
UF MF RfD

~

NOAEL: 9 mg/kg
LOAEL:14 mg/kg /

2
BMDL,,: 4.6 mg/kg /100 ** 1 5102
Quast et al. 1983 * mg/kg
/
*
*%*
BMDL,,
RfD
U.S. EPA 2002a*
EPA 1986 EPA 1,1-DCE C
possible human carcinogen 1999
EPA 1,1-DCE
U.S. EPA 2002a%
EPA 1,1-DCE

1,1-DCE

16
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20037

in vitro in vivo

IARC 1,1-DCE  Group

1ARC 1999’
4 WHO 1996
LOAEL 9mg/kg /
100 NOAEL LOAEL
101 9pg/kg / 2
3
NOAEL LOAEL
1ARC 1999’
4
4
10 50kg 1 2
0.02mg/L

CICAD CICAD 2003*

Quast et al .1983"°
1000
10

LOAEL

UF 10

TD1I  9pag/kg /

TDI
Sprague-Dawley
Quast et al. 1983% BMDL,,
4.6 mg/kg / 100 BMDL 0.05 mg/kg
/ 4.6 mg/kg / =100 = 0.046 0.05 mg/kg
/

10

1,1-DCE

17



1,1-DCE

138

1,1-DCE
LDso

1,500 mg/kg 217

194 mg/kg

18

NOAEL

5

(13) 1,1-

NOAEL

13

1,550 1,800

40mg/kg

28.6 mg/kg

/
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NOAEL 5 13
40mg/kg /
5 7 28.6 mg/kg /
97

NOEL 25 mg/kg /

2
LOAEL9mg/kg /
NOAEL  200ppm
200pm CICAD Quast
2 30 mg/kg /
Dawson
0.15mg/L CICAD! 0.02 mg/kg /
CICAD
1,1-DCE
Dawson
CYP2E1
1,1-DCE GSH
1,1-DCE
1,1-DCE
Invitro
in vivo

19
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1,1-

al.1983%
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1,1-
IARC 1999’
Group
2 Quast et
mg/Kkg /
2005
2 Quast et al.1983°
BMDL,,:4.6mg/kg / 100
TDI  46pa9/kg /
Swiss

mg/kg /

20
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Hg/kg /
1,1-
0.02 mg/L 40% 50%
10% 1,172/1,174
10% 20%
10% 2,239/2,242
10% 0.002 mg/L 53.3%kg
kg 0.08 jg/kg /
TD1 46 pg/kg /
1,1-
Hg/kg /
Quast et al.1983°
mg/kg /
* 10 11 12
2000 2001 2002 10 11 12

21



1,1-DCE in vitro

CICAD 2003*

(13) 1,1-

a

Roldan-Arjona et al. 1991

BA13/BAL13
NT Malaveille et al. 1997
TA 100 TA 1535 Jones & Hathway 1978c
Bartsch et al. 1979
Simmon & Tardiff 1978
TA 100 TA 1535 Oeschetal. 1983 Baden et
TA 98 TA 97 Z:Qmmi?zg87 strovel €
TA 100 Waskell 1978
TA 100 ) Strobel & Grummt 1987
TA 104 Strobel & Grummt 1987
) Oeschetal. 1983 Strobel
TA1537 TA98 TA 92 & Grummt 1987
K12 €) Oesch et al. 1983
WP2 uvrA Oesch et al. 1983
D7 Bronzetti et al. 1983
D7 b Koch et al. 1988
D7 Bronzetti et al. 1983
D7 b Koch et al., 1988
D61.M Koch et al. 1988
V79 Drevon & Kuroki 1979
, hprt
L5178Y ? McGregor et al. 1991
, tk
Sawada et al. 1987
DON-6 NT Sasaki et al. 1980
cHL Ishidate 1983
Sawada et al. 1987
NT Bronzetti et al. 1981
D7
a + , (P) NT

22




1,1-DCE in vivo

CICAD 2003 *

(13) 1,1-

a

Sawada et al. 1987

Sawada et al. 1987

Sprague-Dawley

Rampy et al. 1977

CD-1 Anderson et al. 1977
CcD Short et al. 1977b
a g4 , -
1,1-DCE
NOAEL LOAEL
(mg/kg 7/ 1g/kg
WHO/DWGL
2 1000
(2004) 10¢ J10¢
Quast et al.1983% )><10 LOAEL
2
BMDL,,: . 100
2005 10¢ y10¢
Quast et al.1983'° )
EPA/IRIS
2 1000
10( )><10(
Quast et al.1983% )><10  NOAEL
LOAEL
2
CICAD BMDLy,: - 100
10( )><10(
Quast et al.1983'° )

23
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NOAEL
NOAEL LOAEL
mg/kg / mg/kg /
/
14
F344 (500-) 100 500
5 (500-)
5 13 3/10 40 100
F344 ( 250), ( ( 7
10 ( 250), 28.6) 71.4)
(100-)
14
B6C3F, (500) 100 500
5
5 13 (100-), 40 100
B6C3F, ( 100) ( 7 ( 7
10 28.6) 71.4)
97 (NOEL)
25
4
2 9 WHO 3
SD ( 20, 14 9 14
80 B 20, 9
48 w)) ®)
20, 9 ) 5)
BMDL,,: 4.6 WHO 3
EPA
CICAD
SD 6 Fiasbs F2s Faasnsc
200 ppm
10-15 ( 30
20-30 C
SD 6 15 (NOEL)
26-27 40(A)
SD 48 110 mg/L
( 18)
20
56 0.15mg/L
( 0.02)
20
61 110 mg/L
( 18)
82 0.15 mg/L
( 0.02)

24
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28
/mL)
10% 20% 30% 40% 50% 60% 70% 80% 90%

10% 100%

20% 30% 40% 50% 60% 70% 80% 90% 100%
0.021

0.002 | 0.004 | 0.006 | 0.008 | 0.010 | 0.012 | 0.014 | 0.016 | 0.018 | 0.020
1,174 | 1,172 1 0 0 1 0 0 0 0 0 0
385 385 0 0 0 0 0 0 0 0 0 0
124 124 0 0 0 0 0 0 0 0 0 0
476 474 1 0 0 1 0 0 0 0 0 0
189 189 0 0 0 0 0 0 0 0 0 0

H16

2,242 | 2,239 & 0 0 0 0 0 0 0 0 0
512 512 0 0 0 0 0 0 0 0 0 0
159 159 0 0 0 0 0 0 0 0 0 0
1,091 | 1,088 3 0 0 0 0 0 0 0 0 0
480 480 0 0 0 0 0 0 0 0 0 0

25




ALT
AP ALP

AST

AUC
BUN
10 10
CHL
CHO
Crnex
CPK
CYP
GSH

(

(

)

)
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LDy,

13
NOAEL

13

NOAEL (
97
NOEL

2

LOAEL
9 mg/kg /

30 mg/kg /

in vitro

in vivo
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1,1-DCE
1,550 1,800 1,500 mg/kg
217 194 mg/kg
28.6 mg/kg /
) 28.6 mg/kg
25 mg/kg
BWDL,, 4.6 mg/kg /
NOAEL
in vivo
mg/kg /

Quast et al.1983"

30

/

(
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Hg/kg /
NOAEL
2
10
(2003) 9mg/kg 7/ NOAEL LOAEL %
Quast et al.1983% :10
2
10
2004 9 mg/kg / LOAEL
Quast et al.1983% 10
2
2005 10) %
BWDL,, 4.6 mg/kg /
Quast et al.1983%
/
2002 8]
(2003)
(1999)
/ (2002)
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