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30

31

32

33

1,2-

1,2-

IUPAC
1,2-
1,2-dichloroethane

CAS No. 107-06-2

C2H4Cls
98.96
Cl \ g
=
H™/" ™\
H Cl

29
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28

29

30

-35.7
83.5

=1 1.235
g/100 mL  0.87

log Pow

kPa 20 8.7

mg/L  0.004
mg/L  0.004
mg/L

WHO mg/L 0.03 3
EU mg/L 0.003
U.S.EPA mg/L 0.005
26a

(35)1,2-

0.0004
10ppm

0.7mg/m3 24
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29

30

1,2-

1,2- 25 50 150mg/kg

30 24a

150 mg/kg
30 44 pg/mL 15
23 50 mg/kg
100 150 mg/kg
23,24a

600 mg/m3 150 ppm 6

10 pg/mL 1 2
1,2-
1 50 mg/kg
16 27
1,2-

pMg/mL 45 60
10
30.0 55.0 92.1 pg/mL
24a

(35)1,2-

13.3 31.9 66.8 pg/mL

23

1,2-

100 1,000 mg/kg
10 1

25 50 150 mg/kg

110.7 148.9 259.9
39 83

1.3 22
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1,2-
1 CYP
2-
S-(2- )
DNA RNA
DNA invitro CYP
CYP
1,2-
1,13,28
1,2- 600 mg/m3 150 ppm
150 mg/kg
84
2%
23
1,2-
/ 48
CO 69.5%
18.2% 81.1%
110.1% 96.3%

Osborne-Mendel
67 68%
23

(35)1,2-

DNA

48
CO 7 8%

4%

100 150 mg/kg

8.2%

16a

26 29%
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1 ppm

1 ppb

1.7

(35)1,2-

1,2-
13
1,2-
8
3,5,12,21,25
4 1,2-
WHO
3
1
28a
1,2-
13
1,2-
1 ppb
2
6,7 1,2-
9 ATSDR
1

NPL
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(35)1,2-

1,2-

6 7.25 LCso 4,000 6,600 mg/m3
LDso 413
2,500 mg/kg 27,28
10
Sprague-Dawley 10 1,2-
10 30 100 300 mg/kg / 10
300mg/kg / 8
100 mg/kg /
100 mg/kg /
10
7
1,2- 1,600ppm 28a
80 mg/kg / 7
15% 2
13
F344/N 10 1,2- 0

500 1,000 2,000 4,000 8,000 ppm 0 49 86 147 259 515 mg/kg
/ 0 58 102 182 320 601 mg/kg / 13
1,000 ppm
500 ppm
2,000 ppm 4,000 ppm
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(35)1,2-

500 ppm :0/10 1,000 ppm :1/10 2,000 ppm

:2/10 4,000 ppm :3/10 8,000 ppm :9/10 17
13
Sprague-Dawley 10 1,2-

0 500 1,000 2,000 4,000 8,000 ppm 0 60 99 165 276

518 mg/kg / 0 76 106 172 311 531 mg/kg /
13 4,000 ppm
8,000 ppm
17
13
Osborne-Mendel 10 1,2-

0 500 1,000 2,000 4,000 8,000 ppm 0 54 88 146 266
492 mg/kg / 0 82 126 213 428 727 mg/kg /
13 4,000 ppm

1,000 2,000 ppm

17
3
8,000 ppm
20,27
13
F344/N 10 1,2- (

0 30 60 120 240 480 mg/kg / 0 18 37 75 150

7
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(35)1,2-

300 mg/kg / 13
27
240 mg/kg / 300 mg/kg /
60 mg/kg / 75 mg/kg /
30 mg/kg
/ 120 mg/kg
/

17,20 F344/N

1,2- NOEL
120 mg/kg / 150

mg/kg / 17,20,27
90
Sprague-Dawley 10 1,2-
375 75 150 mg/kg / 90
75 mg/kg /
150mg/kg / Hb Ht
75mg/kg / 150mg/kg /
75 mg/kg
150 mg/kg /
75 mg/kg /
150 mg/kg /
10
13
B6C3F; 10 1,2- 0
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(35)1,2-

500 1,000 2,000 4,000 8,000 ppm 249 448 781 2,710 4,207

mg/kg / 244 647 1,182 2,478 4,926 mg/kg / 13
4,000 ppm 8/10 8,000
ppm 9/10 8,000 ppm
9/10 NOEL
2,000 ppm 780 mg/kg / 4,000 ppm
2,500 mglkg  / 20,27
78
Osborne-Mendel 50 20
1,2- 47 95 mg/kg /
78 5
1/20 5% 2/50 4%
1/50 2% 1/20 5% 6/50 12% 7/50 14%
19
2
18 1,2-
250 500 ppm 28a 26 35
mg/kg / 2
2
4 9 3 12 2 10
2
78
B6C3F: 50 20 1,2-

97 195 mg/kg / 149 299
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mg/kg / 78
20% 31% 72
6 20
Sprague-Dawley 1,2-
2.4 mmol/kg / 240 mg/kg
6 20
2.0mmol =
13,22
6 20
Sprague-Dawley 1,2-
300 ppm 1,200 mg/m3
13,22
2
18
250 500 ppm 28a
mg/kg / 2
ICR Swiss 1,2-

/

10

6

(35)1,2-

19

1.2 16 20

198mg /kg /

150 200 250
20 1 6

300 ppm

1,2-
26 35

0 5 15 50mg/kg
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(35)1,2-

15
14
CD-1 10-12 1,2-
49 mg/kg / 14
90
CD-1 10-12 1,2-
3 24 189 mg/kg / 90
18
1,2- 1 2
in vitro
1,2-
Salmonella typhimurium uDS

DNA
1,2-
MCL-5 *
* MCL-5
t h2E1l CYP2E1 cDNA

h2E1

28
CYP1A2 CYP2A6 CYP3A4

+

CYP1lAl
11

cDNA

1

4.9

18

CYP2E1l

AHH-1
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in vivo

1,2-
DNA
1,2-
1,2-
in vivo
78

Osborne-Mendel

1,2-

78

18%

1/50 2%

78

B6C3F:1

mg/kg /

7/48 15%

(35)1,2-

in vivo
1,2-
Drosophila melanogaster
27,28
7
DNA 24
invitro
28
50 20
47 95 mg/kg /
0/20 3/50 6% 9/50

0/20 9/50 18% 7/50 14%

18/50 36%
19

0/20

50 20 1,2-

97 195mgkg |/ 149 299
78 5

0/20 9/50 18%

0/20 5/49 10%

12
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(35)1,2-

5/47 11%
0/20 3/50 18% 9/50 14%
5% 7/50 14% 15/48 31%
19

52

B6C3F1 35 1,2-
2,500 mg/L 28a 470 mg/kg
52

28a

International Agency for Research on Cancer (I1ARC)
2B:
1,2-
13

Joint Expert Committee on Food Additives (JECFA)

1,2- in vitro in vivo
ADI 1,2-
13a
WHO 3 28a
IARC 1,2- 2B

13

1/20

835

14
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(35)1,2-

78
104 105
300 30 3pg/L
30 pg/L IPCS 1998
2 1996
U.S. EPA
Integrated Risk Information System (IRIS) 26
EPA/IRIS TDI
RfD
RTD
EPA
1,2-
B2
EPA 1,2-
EPA  Osborne-Mendel

19

14

10-6
105
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(35)1,2-

1kg 1mg
Oral Slop Factor 95%
9.1x<102
70kg 1 2L
1L 1ug
2.6><10%

Oral Slope Factor 9.1><102 (mg/kg
2.6><10° (ug/L)

time-to-death analysis

4000 pg/L
Ho/L
104 1/10,000 40
105 1/100,000 4
106 1/1,000,000 0.4
1,2-
Group2B
1999
NCI 19 Osborne-Mendel
5 78

15

I)
IARC
IARC
47 95 mg/kg
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(35)1,2-

0.004 mg/L
0.004
mg/L
16 1,2-
5
0.004mg/L 10% 20%
10% 608/609
40% 50% 20% 30%
10% 754/756
1,2-
1,2-
2 CYP 2-
2-
S-(2- )
84%
7 8% 2%
1,2-
LDso 413 2,500 mg/kg

16
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(35)1,2-

LOAEL 18 mg/kg /
NOAEL 7810 mg/kg /
NOAEL 26 35 mg/kg / 149 mg/kg /
NOAEL 26 35 mg/kg
/ 50 mg/kg /
NOAEL 4.9 mg/kg /
in vitro in vivo
in vitro UDS
DNA
in vivo
DNA
DNA 7
78
/
1,2-
1,2-
WHO 103
1,2-
105 WHO 30 ug/L EPA

4 ug/L

17
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in vitro

(35)1,2-

Salmonella typhimurium

Milman et al.1988,
Barber et al. 1981,
Kanada and Uyeta 1978,
Nestmann et al. 1980,
Rannug 1978, Van
Bladeren et al. 1981

No data

Rannug and Beije 1979

Cheh et al. 1980,
Moriya et al. 1983

King et al.1979

No

data

Their et al. 1993,
Simula et al. 1993

Escherichia coli
K12/343/113

King et al. 1979

E.coli WP2

No

data

Hemminki et al. 1980

Moriva et al. 1983

E.coli PolA

DNA

No

data

Brem et al. 1974

Bacillus subtilis /
rec-assay

DNA

No

data

Kanda and Uyeta 1978

Aspergillus nidulans

No

data

Crebelli
1988

and Carere

No

data

Crebelli et al. 1984

No

data

Crebelli et al. 1988

CHO

Tan and Hsie 1981

SP5

No data

Zhang and Jenssen 1994

DNA

No

data

Williams et al. 1989

DNA

(UDS)

No

data

Milman et al. 1988

DNA

DNA

(UDS)

No data

Banerjee 1988

DNA

DNA

No data

Prodi et al. 1986

DNA

Banerjee and  Van
Duuren 1979, Benerjee
et al. 1980

BALB/c-3T3

No

data

Milmann et al. 1988

AHH-1,
TK6

No

data

Crespi et al. 1985

AHH-1,
MCL-5, h2El

No

data

Doherty et al. 1996"

EUE

No

data

Fereri et al. 1983

DNA

Perocco an Prodi 1981

DNA

Tafazoli et al. 1998

E.coli K12/343/113

| King et al.1979

19




1,2-

in vivo

(35)1,2-

Nylander et al.1978,Romert et
al_.1990,Krameres et al.1991,
Ballering et al .1994,Vogal and
Nivard 1993

King et al.1979,
Kramera et al.1991

Ballering et al.1993

Rodriquez-Arnaiz 1998

Ballering et al.1993

DNA

Fossett et al.1995

Gocke et al.1983

AN

+

Giri and Hee 1988

Jenssen and Galloway 1993

E-PIM-1

Sasaki et al.1994

DNA

Prodi et al.1986

Inskeep et al.1986

Banerjee 1988

DNA

NOINSNINISNNNE

Prodi et al.1986

Inskeep et al.1986

+ |+ [+ [+ |+ |+

Baertsch et al 1988

+

Banerjee 1988, Cheever et
al.1991

DNA

Storere and Conol ly 1983,1985:
Storeret al.1984,Taningher et
al.1981

DNA

Sasaki et al.1998%*

20




(35)1,2-

3 WHO
Hg/L Hg/kg /
WHO/DWG 3 10 1/10,000 300 10°
19 10° 1/100,000 30 14
10" 1/1,000,000 3 0.1°2
EPA/IRIS 10* 1/10,000 40 1.01
L 105 1/100,000 4 0.11
10 1/1,000,000 0.4 0.01
10" 4 0.16°
19
a 60kg 1 2L 3.3%<107 pg/L
1L 1ug
9.9><10° mg/kg /
b1,2- 10
10
10
¢ 50kg 1 2L 2.5>10° pg/L
1L 1ug
6.3><107 mg/kg /

21



(35)1,2-

NOAEL LOAEL
mg/kg / | mg/kg /
/
SD | 10 (300 8/10 : ) | 30(T) 100(T)
10 ( 100),
(100),
7 , 80
13 49 86
F344/N ( ) ( 58 Morgan
10 86-, 58-) (
86-, 102-)
( 147-, 320-)
SD ( 76-) 60
10 ( 276-, 76-) 76
( 60-, 531)
OM ( 82-) 54 88
10 ( 266-, 82-) 82
( 88 146)
13 , ,» | NOEL
F344/N ( 240-, 300) 120 240
10 ( 30-, 75-) (A,W)
( 60-, 75-) 150 300
( 120-, (A,W)
18-)
18
SD | 90 (75-) 37.5(A) 75
10 ( 75-, 150)
¢ 75)
( 150)
(150)
75-,
150
13 : NOEL 2710
B6C3F1 (2710-) 4926
10 1 9/10 (4926) 780(A,W)
2500(A,W)
OM | 78 (95) 95 (M)
5 47-)
50 47
2 26-35

22




(35)1,2-

78 ( 299) 149 299 (T)
B6C3F1 5
50
SD 6-20 /
1.6 mmol/ | 2.0 mmol/
(198-) kg / |kg 7/
= 158 = 198
SD 6-20 /
1 6 250ppm= 300ppm=
(1200 mg/m3) 1000mg/m® | 1200mg/m?
2 , 26-35
, . | 50(T)
ICR Swiss , ,
14 (49), 4.9
CD-1 .
10-12 (4.9-)
90 , 189
CD-1
10-12
WHO ATSDR WG
30
10% 20% 30% 40% 50% 60% 70% 80% 90%
10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 100%
0.0041
0.0004 | 0.0008 | 0.0012 | 0.0016 | 0.010 | 0.0024 | 0.0028 | 0.0032 | 0.0036 | 0.0040 | (mg/L)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1093 1091 1 1 0 0 0 0 0 0 0 0
402 401 1 0 0 0 0 0 0 0 0 0
107 107 0 0 0 0 0 0 0 0 0 0
582 581 0 1 0 0 0 0 0 0 0 0
H16 2 2 0 0 0 0 0 0 0 0 0 0
861 859 0 1 0 1 0 0 0 0 0 0
292 290 0 1 0 1 0 0 0 0 0 0
92 92 0 0 0 0 0 0 0 0 0 0
449 449 0 0 0 0 0 0 0 0 0 0
28 28 0 0 0 0 0 0 0 0 0 0

23




ALT

AP ALP
AST
BUN
BMDLio 10
CHL
CHO
Crnax
COHb
CPK
CYP
GSH

Hb

Ht

LCso
LDso
LDH
LOAEL
LOEL
MCV
MLA
NOAEL
NOEL
T
TBIL
TDI

TG

Tmax
uUubS

()

()
DNA

24
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1 ATSDR; Agency for Toxic Substances and Disease Registry (2001) Toxicological
profile for 1,2-dichloroethane. Atlanta, GA, US Department of Health and Human
Services

2 Alumot E (1976) Tolerance and acceptable daily intake of chlorinated fumigants in
the rat diet. Food Cosmetics Toxicol 14:105-110

3 Austin SG & Schnatter AR (1983a) A cohort mortality study of petrochemical
workers. J Occup Med 25:304-312

4 Austin SG & Schnatter AR (1983b) A case-control study of chemical exposures and
brain tumors in petrochemical workers. J Occup Med 25:313-320

5 Benson LO & Teta MJ (1993) Mortality due to pancreatic and lymphopoietic cancers
in chlorohydrin production workers. Br J Ind Med 50:710-716

6 Bove FJ (1996) Public drinking water contamination and birth weight, prematurity,
fetal deaths, and birth defects . Toxicol Ind Health 12(2):255-266

7 Bove F, Fulcomer M & Klotz J (1995) Public drinking water contamination and
birth outcomes. Am J Epidemiol 141:850-862

8 Cheng T, Chou P, Huang M, Du C, Wong R & Chen P (2000) Increased lymphocyte
sister chromatid exchange frequency in workers with exposure to low level of
ethylene dichloride. Mutat Res 470(2):109-114

9 Croen LA, Shaw GM, Sanbonmatsu L et al. (1997) Maternal residential proximity
to hazardous waste sites and risk for selected congenital malfomations.
Epidemilogy 8(4):347-354.

10 Daniel FB, Robinson M, York RG & Condie LW (1994) Ten and ninety-day toxicity
studies of 1,2-dichloroethane in Sprague-Dawley rats. Drug Chem Toxicol
17:463-477

11 Doherty A, Ellard S, Parry E & Parry J (1996) An investigation into the activation
and deactivation of chlorinated hydrocarbons to genotoxins in metabolically
competent human cells. Mutagenesis 11(3):247-274

12 Hogstedt C, Rohlen O & Berndtsson BS (1979) A cohort study of mortality and
cancer incidence in ethylene oxide production workers. Br J Ind Med 36:276-280

13 IARC (1999) 1,2-Dichloroethane. In: IARC monographs on the evaluation of the
carcinogenic risk of chemicals to humans. Re-evaluation of some organic chemicals,
hydrazine and hydrogen peroxide (part two). Lyon, France, International Agency for
Research on Cancer 501-529

13a JECFA 1993. JECFA Monographs No.752, dichloroethane, 1,2-, WHO Food
Additives Series, N0.30 on INCHEM.

14 Klaunig JE, Ruch RJ & Pereira MA (1986) Carcinogenicity of chlorinated methane
and ethane compounds administered in drinking water to mice. Environ Health
Perspect 69:89-95

15 Lane RW, Riddle BL & Borzelleca JF (1982) Effects of 1,2-dichloroethane and

1,1,1-trichloroethane in drinking water on reproduction and development in mice.
Toxicol Appl Pharmacol 63:409-421

25



wnN -

13
14
15

16
17
18
19
20

21
22
23
24

25
26
27

28
29
30

31
32
33
34

35
36
37
38
39
40
41
42
43

44
45

46
47

(35)1,2-

16 Luznikov EA, Lisovik ZA & Novikovskaya TV (1985) Metabolism of
1,2-dichloroethane in human body after acute poisonings. Forens Med Expert
2:47-49 (in Russian)

16a Mitoma C, Steeger T, Jackson SE, Wheeler KP, Rogers JH, & Milman HA (1985)
Metabolic disposition study of chlorinated hydrocarbons in rats and mice. Drug Chem
Toxicol, 8: 183-194.

17 Morgan DL, Bucher JR, Elwell MR, Lilja HS & Murthy ASK (1990) Comparative
toxicity of ethylene dichloride in F344/N, Sprague-Dawley and Osborne-Mendel rats.
Food Chem Toxicol 28(12):839-845

18 Munson AE, Sanders VM, Douglas KA, Sain LE, Kauffmann BM & White KL
(1982) In vivo assessment of immunotoxicity. Environ Health Perspect 43:41-52

19 National Cancer Institute (1978) Bioassay of 1,2-dichloroethane for possible
carcinogenicity. Washington, DC,US Department of Health, Education and Welfare
(NCI-CG-TR-55)

20 NTP (1991) Toxicity studies of 1,2-dichloroethane (ethylene dichloride) (CAS No.
107-06-2) in F344/N rats, Sprague Dawley rats, Osborne Mendel rats and B6C3F1
mice (drinking water and gavage studies). Research Triangle Park, NC: U.S.
Department of Health and Human Services, National Institute of Health, National
Toxicology Program, NIH Publication No. 9 1-3 123

21 Olsen GW, Lacy SE, Bodner KM, Chau M, Arceneaux TG, Cartmill JB, Ramlow JM
& Boswell JM (1997) Mortality from pancreatic and lymphopoietic cancer among
workers in ethylene and propylene chlorohydrin production. Occup Environ Med
54:592-598

22 Payan JP, Saillenfait AM, Bonnet A, Fabry JP, Langonne | & Sabate JP (1995)
Assessment of the developmental toxicity and placental transfer of
1,2-dichloroethane in rats. Fundam Appl Toxicol 28:187-198

23 Reitz RH, Fox TR & Ramsey JC (1982) Pharmacokinetics and macromolecular
interactions of ethylene dichloride in rats after inhalation or gavage. Toxicol Appl
Pharmacol 62:190-204

24 Sasaki Y, Saga A, Akasaka M, Ishibashi S, Yoshida K, Su Y, Matsusaka N & Tsuda
S (1998) Detection of in vivo genotoxicity of haloalkanes and haloalkenes
carcinogenic to rodents by the alkaline single cell gel electrophoresis (comet) assay
in multiple mouse organs. Mutat Res 419(1-3):13-20

24a Spreafico F, Zuccato E, Marcucci F, Sironi M, Paglialunga S, Madonna M, &
Mussini E (1980) Pharmacokinetics of ethylene dichloride in rats treated by different
routes and its long-term inhalatory toxicity. In:Ames B, Infante P, & Reitz R ed.
Ethylene dichloride: A potential health risk? Cold Spring Harbor, New York, Cold
Spring Harbor Laboratory, pp 107-133 (Banbury Report No. 5)

25 Sweeney MH, Beaumont JJ, Waxweiler RJ & Halperin WE (1986) An investigation
of mortality from cancer and other causes of death among workers employed at an
east Texas chemical plant. Arch Environ Health 41:23-28

26 U.S. EPA (Environmental Protection Agency) (1991) Integrated Risk Information
System (IR1S). Washington, DC. Available online at http://www.epa.gov/iris/

26a WHO Air Quality Guidelines for Europe. Secound edition,Chapter3 Summary
of the guidelines 2000
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27 WHO IPCS (1995) 1,2-Dichloroethane (Second Edition) Geneva, World Health
Organization (Environmental Health Criteria, No.176)

28 WHO (1998) 1,2-Dichloroethane. Geneva, World Health Organization (Concise
International Chemical Assessment Documentl)

28a WHO 2003. Background document for develppment WHO Guidelines for Drinking
Water Quality, Third edition, 2003. 1,2-Dichloroethane (03.04/ 67).
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