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55

IUPAC
1,1,2,2-
1,1,2,2-tetrachloroethene
CAS No. 127-18-4

C2Cly

166

Cl Cl

Cl Cl

H4
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121
-22
=1 16
g/100mL 20 0.015
log Pow 2.9
kPa 20 19
mg/L  0.01
mg/L  0.01
mg/L 0.001
50ppm
WHO mg/L 0.04 3

EU mg/L 0.01

U.S. EPA mg/L 0.005 Maximum Contaminant Level
5la 0.25mg/m3

8 10 mL 12-169g 6
21.5 pg/mL
34
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17,22,44,46,1 Sprague-Dawley
500 mg/kg
1
pug/mL
Sprague-Dawley
10 mg/kg
0.025/
3 10 mg/kg
40 15 30
Sprague-Dawley
400
360 10
15 Tmax
10 mg/kg 400
720 60
60 60 Tmax
720
60
17

(16)

400
0.34/

40

1 3 10 mg/kg

19

10 mg/kg

10

60

20
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8 10mL 12-16¢g

TCA
30 ug
3
68 mg 34
ATSDR
100 ppm
1
Lash Parker 36
S-
CYP
DCA
GST
DNA
0.052%

(16)

8 mg
3 Hg

TCA

CYP
GST
CYP2E1 CYP2B1l/2 CYP3A4
CYP

TCA

0.00082%



© 0O N oo o A~ wWw N PP

W N N N N N N NMNDNNDNR P P P B P B RP R P
O © O N © O B W N P O © 0 N © 01 b W N B O

in vitro
GSH
CYP
36

TCA

12%

72

12

87.9%
1.7%

B6C3F:

(16)

CYP

GST
TCA DCA
8 10mL 12-16g
34
34
1 mg/kg
Sprague-Dawley 72
16%
500 mg/kg
90%
S% 44
150 ppm
Sprague-Dawley
8.1+3.1 mg/kg 72
7.2%
22
500
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mg/kg
500 mg/kg 72
82.6% 10.3%
500 mg/kg

46

Sprague-Dawley

17
40.5 19.6
1
3 mg/kg
30.1 mL/ /kg 10 mg/kg 32.5mL/ /kg
3 mg/kg 14.6 mL/ /kg
10 mg/kg 25 mL/ /kg 19
12 16 g 6
1
34

28 4mL 42 69
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exhilaration 1
17
9
778 pg/ms3
5.8 2,150 pg/m?3 4.0
45

7ppm TWA Time Weighted Average

CCIl color confusion index

25
75
>10 ppb 4
3.54 90% 1.28 8.78
Bove
10
ATSDR 21 ppb
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oral cleft

1
small-for-gestational-age,
SGA 1968 1985
6,117 5,681
1982 5-6
76-104 ppb 1985 1 16 2 5 215 ppb
35
-130g 90%CI = :-236, -23 2
-104g 90%ClI: -174, -34
1.2 90%ClI: 1.0, 1.3
2.1 90%ClI:0.9,49 2
2.5 90%ClI: 1.5,4.3 47
16 45 7,305
10.9% 13.4%
14.8%
17.1%
11.6% 1980 1995
1.63 p=0.04 20
1997 12 1999 1 976
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IFN-y T
2.9 37

visual evoked

potential, VEP

2 48
1979 2
2 1964 1967 1979
267 ppb
21 ppb 12
35
ATSDR
1
1 61
35 34
Webler
Brown 53

1.96, 95%CI1=0.71-5.37
2.13, 95%CI1=0.88-5.19 90
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5.84, 95%CI1=1.37-24.91

8.33, 95%CI1=1.53-45.29 3 ATSDR
1
75 1980 150
14 ppb
5 ppb
95%ClI 2.66:
1.27-5.60 2.74: 1.20-6.26
0.63
Cohn
15
1998
1983 1986 258
686 7 9
75
7 1.5, 95%CI1=0.5-4.7 9 2.3, 95%CI1=0.6-8.8
90 7 2.7, 95%CI1=0.4-15.8 9
7.6, 95%CI1=0.9-161.3 4
2003 1987 1993

10
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1.5-1.9 90

672 616
75
5
RDD -~
5
37
252

3.3, 95%CI1=0.6-13.4
19.3, 95%CI1=2.5-141.7

95%CI1=0.6-5.8
11
95%CI1=0.7-10.9
43

(16)

0-15
75
1.3-2.8 1998

0-15

1.6-1.9 90 1.3-1.9

Aschengrau

relative delivered dose,

1983 1986
37

90
0 3.7, 95%CI=1.0-11.7 5
7 6.2, 95%CI=1.1-31.6 9
326
11 1.7 95%CI1=0.8-3.8 13 2.0

26 95%Cl=0.8-6.7 13 3.1

11
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44

Sprague-Dawley
4%Emulphor
3,835 mg/kg
24

1

Mundt

12

3,005 mg/kg

12

40

(16)

1963

32

Mundt

40

2003

LDso
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31

5
Wistar 4 125
500 1,000 2,000 mg/kg / 5
1,000 mg/kg /
CYP2B
Phase 11 2,000 mg/kg / DT-
1,000mg/kg /
GST 125 mg/kg /
7- Hydroxycoumarin UDP-
UGT
2,000 mg/kg / 1,000 mg/kg /
5 2,000 mg/kg /
84% 30
11
Sprague-Dawley 7

100 250 500 1,000mg/kg /
11 1,000 mg/kg /
1,000 mg/kg /

77% 46
14
F344 8 0
50 150 500 1,500 mg/kg / 14
1,500 mg/kg /
ALT

500 mg/kg /

13
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16
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18
19
20

21
22

23
24
25
26
27
28
29
30

(16)

9
42
Wistar 6 3,000mg/kg
/ 42
21
13
CD sD 20
14 400 1,400 mg/kg / 13
400 mg/kg / 1,400 mg/kg /
5'-
1,400 mg/kg /
400mg/kg / 1,400 mg/kg /
1,400mg/kg /
400mg/kg /
31
11
B6C3F: 6-7 100
250 500 1,000 mg/kg / 11
250 mg/kg /
100 mg/kg /
46
6

14
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Swiss Cox 4-15
0 20 100 200 500 1,000 1,500 2,000 mg/kg /
6 5 100 mg/kg
/ TG
500 mg/kg /
-6- ALT 2
200 1,000 mg/kg /

11
a 78
Osborne-Mendel 50 20
471 941mg/kg /
474 949mg/kg / 78 5
32
41
78
B6C3F: 50 20
536 1,072mg/kg / 386
772mg/kg / 78 5

12

15
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41

F344 8
500 1,500 5,000 mg/kg

1,500 mg/kg
mg/kg 24
150 mg/kg
39
14
F344 8

500 1,500 mg/kg

14

Sprague-Dawley
50 500 mg/kg /

mg/kg /
13

16

(16)

150

500

150
14

24
39

500



© 00 N oo o A~ W N PP

W N N N N N NDNDNDNNDNR P P P RB B B P R P
O © ® ~N © O B W N P O © 0 N o 0O W N B O

Sprague-Dawley
5 50 mg/kg /

50 mg/kg /

NMRI 10
5 320 mg/kg /

17 60
p<0.05 <0.01
17
6 19
F344 16-23

1,200 mg/kg /

1,200 mg/kg /
1 52415
p<0.01

17

13

12

60

1

(16)

p<0.01

22
900 mg/kg

5
23
900
/
7.7x0.7



N

© 00 N o 0 b~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
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29
30

(16)

7.7x0.7 900 mg/kg /

49+1.2 p<0.01 42
2
3 0.9 %
Tween 2
1
8
2
5 1,700 ppm
2 5 1 1 2
8
Belikes
6
ATSDR in vitro in vivo
1 2
in vitro
Salmonella typhimurium Ames

1 in vitro

18

3.5%
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CHO
41a
2
Fischer
44a
GSH

Ames

)GSH 50

in vivo

DNA 58

mg/kg

ATSDR

29

41a, Tu et al. 1985 :

59

19

(16)

GSHS

S5(1,2,2-

GSH

2,000 mg/kg

1,000

2,000

in vivo
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1
78
Osborne-Mendel 50
471 941 mg/kg / 474 949 mg/kg
/ 78 5
32
41
ATSDR
1
103
F344/N 50 0
200 400 ppm 103 5 400 ppm
27/50 200 ppm 30/50 400 ppm
38/50 LGL 28/50 200
ppm 37/50 400 ppm 37/50
18/50 200 ppm 30/50
400 ppm 29/50
1/49 200 ppm 3/49
4/50
2
4 2
1 4la
78
B6C3F1 50

20
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536 1,072 mglkg |/
78 5
12

(16)

386 772 mg/kg

2/17 2/20 32/49 27/48

2/20 0/20 19/48 19/48

50 20
103
B6C3F1 49 50
0 100 200 ppm 103 5
46/50
32/50
31/50 19/50
8/49 19/50
25/49 26/50
1/48 13/50 36/50
1
41a
CYP TCA

21

41

25/50

36/50

DCA

12/49
7/49

/
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(16)

DCA TCA 36
ATSDR
TCA
DNA

DNA

TCA
TCA
TCA
1

28

CYP1A1l CYP1A2 CYP2El1 CYP2A6 CYP3A4
MCL-5

22
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CYP2E1

CYP2C8 54
DNA
TCVC S-(1,2,2-
a-2U- a-2u
o-2u
36
F344 1,000 mg/kg /
10
ATSDR proliferation

P2
a-2u
x-2u
o-2u

Goldsworthy

26

23

(16)

CYP1A2 CYP2B6

GST

)-L-

a-2u

=replication
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(16)

F344 12 500 mg/kg /

4
o-2u RBP
N- NAG
o-2u NAG
S2 o-2u
a-2u
4 a-2u
Bergamaschi
7
F344 1,500 mg/kg
42
-2U-
B-lyase
vitro
B-lyase
Green
B3-lyase
29
F344
B6C3F; 1,000 mg/kg / 10
CoA (PCO)

24

n
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International Agency for Research on Cancer

2A:

27

(16)

Goldsworthy

(1ARC)
32

Joint Expert Committee on Food Additives (JECFA) Monographs and

Evaluations

WHO

90
mg/kg /
10

31
1000
TDI 14 pg/kg

25

52
11

100>

NOAEL: 14
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17
18
19
20
21
22
23
24
25
26
27

(16)

TDI 2 1996
10% 60 kg 1 2L TDI
0.04 mg/L
U.S. EPA
Integrated Risk Information System (IRIS) 49
EPA/IRIS TDI
RfD
RD
Critical Effect
UF MF RfD
NOAEL: 20 mg/kg / 1000** 1 1>=<102
6 Swiss-Cox *: 14 mg/kg / mg/kg /
11 LOAEL: 100 mg/kg /
*. 71 mg/kg /
NOAEL 14 mg/kg /
13 CD LOAEL 400 mg/kg /
31
* 5
*x 10> 10> 10
95
IARC
2A
32
4 NCI 41 2

26



© 00 NOoO o1 A W DN PP

I S I T T o o =
O © O ~N o U A W N B O

21
22
23
24
25
26

mg/L

WHO

16

2,245/2,260

(16)

0.01

0.01 mg/L

100% 1/1,204 0.011mg/L
0.01mg/L 10% 1,179/1,204
50% 60% 0.006 mg/L

0.01 mg/L 10%

CYP
GST
TCA

27
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1 TDI

LDso 3,835 3,005 mg/kg
NOAEL 14 mg/kg /
13
6
LOAEL _ ;471 mg/kg /
386 mg/kg / 78
LOAEL 3.6
mg/kg / 8
LOAEL 5 mg/kg / 7
LOAEL 900 mg/kg  / 6 19
in vitro in vivo
DNA
IARC
28/50 18/50 Fischer

28
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50 20
8 LOAEL
3.6 5mg/kg /
TDI
6
13
NOAEL 14mg/kg /
(TDI) 14 pg/kg
TDI 14 ug/kg /
TDI
6 13

29
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NOAEL
14mg/kg /
1000 10
10
10% 0.001 mg/L 53.3%kg 1
2 1 1kg 0.04 pg/kg /
TDI 14 pg/kg / 350 1
TDI
LDso
3,835 3,005 mg/kg
NOAEL 14 mg/kg /
LOAEL 471 mg/kg / 386 mg/kg /
LOAEL 3.6 mg/kg /
5 mg/kg / LOAEL
900 mg/kg /
t 10 11 12
2000 2001 2002 10 11 12 3

30
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in vitro in vivo
DNA
IARC
28/50 18/50 Fischer
50 20
WHO 105
105 10 pg/L

31
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1 in vitro 1
Salmonella typhimurium Bartsch et al. 1979
Haworth et al. 1983;
NTP 1986
Escherichia coli Greim et al. 1975
Henschler 1977
Saccharomyces cerevisiae Bronzetti et al.
1983 Callen et al.
1980
S.cerevisiae 7)) Bronzetti et al.
1983 Callen et al.
1980 Koch et al.
1988
Ral V/Fischer NR Price et al. 1978
BALB/C3T3 NR Tu et al. 1985
L5178Y/TK™- NTP 1986
DNA ubs NR Costa and ivanetich
19806
DNA uDS /7)) / ) | NIOSH 1980
CHO SCE NTP 1986%#
/7)) NR:
2 in vivo 1
/ SCE Ik?q? et al. 1980
Seiji et al. 1990
/ DNA DNA Walles 1986
/ DNA DNA Schumann et al. 1980%
/ DNA DNA Mazullo et al. 1987%®
/ DNA DNA
/ NIOSH 1980
/ « / NIOSH 1980
/ Murakami and Horikawa 1995%
/
/ NIOSH 1980 Valencia et al.
1985
/ NIOSH 1980
/ Ikeda et al. 1980
/ NTP 1986%
/7 ) +:

32
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3-1 WHO DI
NOAEL DI
mg/kg / ug/kg /
WHO/DWGL 6
3 14 1000 14
10 )>=10(
)>=<10
11
90
31
EPA/IRIS 6
20 1000 14
5 10¢  )>10(
<10
11 14 )
90
31
3-2
Hg/L Hg/kg /
10 0.4
2 2L 1.0><10"° pg/L

g

2.5>1072

33
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4 NOAEL
NOAEL LOAEL
mg/kg / | mg/kg
/
5 (1,000-), | 500 1,000 ATSDR UGT
Wistar CYP2B (1,000-), DT- NOAEL
(2,000), GST 125
(1,000-), UGT
(125-),
(2000)
11 (1,000) 500 1,000
SD (1,000)
7
14 , ALT 500 1,500
F344 , (1,500)
8
42 , 3,000
Wistar , ,
6
) (3,000)
CD |13 5°- 14 400
20 ( 400-,
1,400),
(1,400), (
1,400, 400-)
11 (250-) 100
B6C3F, (100-)
6 7
6 , TG , |20 100 WHO
Swiss Cox | 5 (100-),
-6- LALT (500-)
4 15 [ 200, 1,000 | 14
. 1
oM | 78 , , 471
5 ( 474
20-50 471-, 474-)
(
78 , ; 536
B6C3F, 5 , 386
20-50 (
( 536-, 386-)
, ) 150
F344 (1,500-) ATSDR
8 ( (500) | 500 1,500
4 (150)

34
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14 1,500
F344
8 (
)
SD (500) 50
(50-)
6 7 (
)
SD |8 5
5 - (50)
6 9 3.6
(
) DI
7 60 5
NMRI / (5-),
(CIU
12
6-19 900
F344
16-23 (
(900-)
)
2 0.9%(3.5%T
ween )
3
1 =<1 1,700ppm
, 2
5
WHO ATSDR WG
5 56
10% | 20% | 30% | 40% 60% | 70% | 80% | 90%
10% 100%
20% | 30% | 40% | 50% 70% | 80% | 90% 100%
0.011
0.001 | 0.002 | 0.003 | 0.004 | 0.005 | 0.006 | 0.007 | 0.008 | 0.009 | 0.010 | (mg/L)
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
1,204 | 1,179 9 8 2 2 2 1 0 0 0 1
385 | 384 0 0 0 0 1 0 0 0 0 0
25| 125 0 0 0 0 0 0 0 0 0 0
503 | 482 7 7 2 2 1 1 0 0 0 1
His 191 188 2 1 0 0 0 0 0 0 0 0
2,260 | 2,245 8 3 0 2 2 0 0 0 0 0
513 513 0 0 0 0 0 0 0 0 0 0
159 [ 159 0 0 0 0 0 0 0 0 0 0
1,106 | 1,094 7 3 0 0 2 0 0 0 0 0
482 | 479 1 0 0 2 0 0 0 0 0 0

35




ALT
AP ALP
AST

AUC
BUN
BMDLio 10
CHL
CHO
Cmax
COHb
CPK
CYP
DCA
GSH
Hb

Ht

INF
LCso
LDso
LDH
LOAEL
LOEL
NOAEL
NOEL
OCT
SCE
T
TCA
TDI

TG

Tmax
UDS

()

()
DNA

36

95

(16)
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ATSDR. 1997. Toxicological Profile for Tetrachloroethylene. U.S.
Department of Health and Human Services, Public Health Service,
Agency for Toxic Substances and Disease Registry.

Andrys C, Hanovcova I, Chylkova V, Tejral J, Eminger S, Prochazkova J.
1997. Immunological monitoring of dry-cleaning shop workers--exposure
to tetrachloroethylene. Cent Eur J Public Health. 5(3):136-42.

Aschengrau A, Ozonoff D, Paulu C, et al. 1993. Cancer risk and
tetrachloroethylene-contaminated drinking water in Massachusetts.
Archives of Environmental Health 48(5):284-292.

Aschengrau A, Paulu C, Ozonoff D. 1998.
Tetrachloroethylene-contaminated drinking water and the risk of breast
cancer. Environ Health Perspect. 106 Suppl 4:947-53.

Aschengrau A, Rogers S, Ozonoff D. 2003.
Perchloroethylene- -contaminated drinking water and the risk of breast
cancer: additional results from Cape Cod, Massachusetts, USA. Environ
Health Perspect. 167-73.

Beliles RP. 2002. Concordance across species in the reproductive and
developmental toxicity of tetrachloroethylene. Toxicol Ind Health.
18(2):91-106.

Bergamaschi E, Mutti A, Bocchi MC, et al. 1992. Rat model of
perchloroethylene-induced renal dysfunctions. Environmental Research
59:427-439.

Berger T, Horner CM. 2003. n vivo exposure of female rats to toxicants
may affect oocyte quality. Reprod Toxicol. 17(3):273-81.

Berman E, Schlicht M, Moser VC, et al. 1995. A multidisciplinary
approach to toxicological screening: I. Systemic toxicity. J Tox Environ
Health 45:127-143.

Bove FJ, Fulcomer MC, Klotz JB. 1995. Public drinking water
contamination and birth outcomes. Am J Epidemiol 141850-862.

Buben JA, O'Flaherty EJ. 1985. Delineation of the role of metabolism in
the hepatotoxicity of trichloroethylene and perchloroethylene: A
dose-effect study. Toxicol Appl Pharmacol 78:105-122.

Byers VS, Levin AS, Ozonoff DM, et al. 1988. Association between clinical
symptoms and lymphocyte abnormalities in a population with chronic
domestic exposure to industrial solvent-contaminated domestic water
supply and a high incidence of leukemia. Cancer Immunol Immunother
27:77-81.

Chen HH, Chan MH, Fu SH. 2002. Behavioural effects of
tetrachloroethylene exposure in rats: acute and subchronic studies.
Toxicology. 170(3):201-9.

Chen SJ, Wang JL, Chen JH, Huang RN. 2002. ossible involvement of

glutathione and p53 in trichloroethylene- and perchloroethylene-induced
lipid peroxidation and apoptosis in human lung cancer cells. Free Radic
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Biol Med. 33(4):464-72.

Cohn P, J Klotz, F Bove, et al. 1994. Drinking water contamination and
the incidence of leukemia and non-Hodgkin’s lymphoma. Environmental
Health Perspectives 102(6-7): 556-561.

Costa AK, lvanetich KM. 1980. Tetrachloroethylene metabolism by the
hepatic microsomal cytochrome P-450 system. Biochem Pharmacol
29:2863-2869.

Dallas CE, Chen XM, Muralidhara S, et al. 1994a. Use of tissue
disposition data from rats and dogs to determine species differences in
input parameters for physiological model for perchloroethylene. Environ
Res 67:54-67.
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