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33

137

IUPAC

trichloroethylene

CAS No. 79-01-6

C2HCls

131.38

Cl
C——CH—CI

cl
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30

31

=73

87
=1 1.5
g/100mL 20 0.1
log Pow  2.42
kPa 20 7.8
=1 4.5
20 / =1 1.3
410
8 10.5vol%
mg/LL  0.03
mg/LL  0.03
mg/L 0.003
25ppm
0.2mg/m?3

WHO mg/L 0.07
EU mg/lL 001

U.S.EPA mg/L

0.005 Maximum Contaminant Level

20001302 4.3><107(ug/m3)1

UR/
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30

TCE 28,75
TCE 132
TCE 18
4,500 pg/L 20 102 TCE
3
TCE
D’Souza 1985 TCE 50%
400 5 10 25 mg/kg
10 mg/kg 8 10
TCE 6 10
2 3 32
TCE
38 100 15 100 1,000 mg/kg
/
15a,29,104
TCE
15 132
TCE
TCE
TCE 1 10 mg/ 25
9 2
TCE < 1pg/L-
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TCE 25

10 mg/ 20,000 ng/g
TCE
103
TCE
GSH
CH TCA
TCE
80 TCE
B-
CYP
GSH
GSH
B-
79a
TCE
22,88,89,94
110,123
78,110
3 TCE
3
17 1

IT

1mg/

CYP

TCA

3 6

2

1 ng/g

CYP

DCA

TCA

TCA
TCE

80 ng/g

TCE
GSH

2,2,2-

TCE



29,52 TCE
114  N-
29

DCA

19
20

21

22
23
24
25
26
27
28
29

30

Gilyonylic Oxalic
ackl

*Derived from Bogen et al. 1988

[14«C]-TCE 2 20 200 mg/kg
72 TCE
TCE
12%
90%
1.3% DCA 2.0%
7.2%
1.9%

31 200 mg/kg

TCA 15%
62%
10%
N-( )-
29 4.8 ppm



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

[14C]-

TCE

TCE

TCE

TCE

85%

13.1%
765

2.7%
3

TCE

TCE 0.4 mg/kg

40% 10.9%
34.6%
14.5% 4
TCA
3
81.5% 2.7%
3 TCE
TCE
89
3 TCE
TCE
28
-8-D-
3
TCE
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3 ATSDR

TCE 2000
TCE
3 WHO
TCE
132
TCE
46,133
TCE
9 WHO
TCE
132
TCE
WHO
20 TCE
TCE 42
TCE 132
TCE
132
SCE 4 SCE

11,53,54,90,108
Gu 53,54 TCE
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SCE

77 TCE
Rasmussen 105
132
TCE
TCE
TCE TARC
TCA
1,4
3 TCE

TCE

TCE

132

63

TCE

TCE

132

Konietzko

TCE

115
132
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63

TCE 169

50

SIR=7.97 95%

1

1

3 194

TCE
TCE
_S_
TCE
132
TCE PCE

McLaughlin

GST

1956 1975 1
TCE
1992
15 15
SMR=3.28
5
CI=2.5 18.59 4
2 1
7 15.2
190
52 15
58
TCE
GSTT1 GSTM1
Bruning
14 TCE
TCE
14
Henschler 58
Blot 83
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TCE PCE

83
TCE 80 Wartenberg
130
RR=1.7 95% CI=1.1 2.7 RR=1.9 95%CI=1.0
3.4 RR=1.5 95%CI=0.9 2.3
TCE
130
134 410
TCE
TCE
OR=1.80 95%CI=1.01 13.32 15
TCE
132
Bruning TCE 23
SSCP single strand conformation polymorphism
von Hippel Lindau VHL
100% TCE VHL
TCE 33% 55%
13  Brauch 44 TCE
SSCP
VHL 75%
TCE VHL
39% 454 C T

10
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TCE
P =0.0006
12
TCE
TCE
3
132 LDso
122 4.92ml/kg WHO
4
WHO 67,600 mg/m3
WHO 54,700 mg/m3
132
13
F 344/N 10

500 1,000 2,000 mg/kg /
/
2,000 mg/kg /

11

6% VHL
3
TCE VHL
130

TCE

RTECS 1993:
2,400 mg/kg
4,920 mg/kg 113

LCso 12,500ppm
109 8,450ppm

Kylin et al.1962: 39

TCE
0 62.5 125 250 500 1,000 mg/kg

0 125 250

13
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0 100 200 400 800 1,600 2,400
5 6

G6P
15a

13
B6C3F; 10
3,000 6,000 mg/kg /

-24 2,000 1,000 mg/kg
/ pulmonary vasculitis
1/10 6/10
99

WHO NOAEL 1,000 mg/kg / 500 mg/kg

/ 132
6
Swiss 4 15 24 26 TCE

3,200 mg/kg /

800 mg/kg /

TCE 0 375 750 1,500
5 13

1,500 mg/kg /

750mg/kg /
2/10 7/10 10/10
/
/

0/10 0/10 1/10 1/10 1/10 9/10

0/10 0/10 0/10
750 mg/kg
6,000 mg/kg
6/10 1/10
3,000 mg/kg /

3,000 mg/kg |/

99

WHO NOAEL 375 mg/kg

12

/ 132
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CD-1 7 18 12 25 TCE

0 0.1 1.0 2.5 5.0 mg/mLL ATSDR 18 200 400 800 mg/kg
/ 1%Emulphor 4 6
4 2.5 5.0 mg/mL
91 86 4
2.5 mg/mL 4
6 5.0mg/mL
107
ATSDR
NOAEL 200 mg/kg / 3
4 6
CD-1 140 TCE 0 0.1 1.0 2.5
5.0 mg/mL 0 184 217 393 660 mgkg / 0 17.9
193 437 793 mg/kg / 1%Emulphor 4
6 5.0 mg/mL 2.5
mg/mL 5.0
mg/mL
1.0 mg/mL 5.0 mg/mL
2.5mg/mL 5.0
mg/mL 122
WHO LOAEL
2.5 mg/mL NOAEL 1.0
mg/mL  216.7 mg/kg / 132
118 TCE
132
WHO mg/L

13
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TCE

93
98,99
132
103 2
F344 50 TCE 0 500 1,000 mg/kg
/ 5 103
500 mg/kg / 99
WHO LOAEL 500 mg/kg /
NOAEL ( 132)
103 2
B6C3F1 50 TCE 0 1,000 mg/kg
/ 5 103
1,000 mg/kg / 99
WHO LOAEL 1,000 mg/kg /
NOAEL ( 132)
7 F2
Fischer 344 TCE 0.15 0.30 0.60% WHO
0 75 150 300 mg/kg /
7 Fy Fo

14
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Fy

97

Sprague-Dawley

9.2%
10.5%

Sprague-Dawley

52%

0 0.18 132 mg/kg /

13

SD

20

25 LOAEL
0.18 mg/kg /

2

6 15

6 15

TCE

( 41)

66,67 LE

15

TCE 0 1.5 1100 ppm WHO

3%

9,46

3
18 20

8.2%
3%

TCE 500 mg/kg /

37%
60%

TCA DCA
36,111,112
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300 mg/kg /

Dawson
500mg/kg
1 21
1,100 mg/L 129 mg/kg

25%

22

Sprague-Dawley

41
Fisher TCE
Fisher 5 16
/ Dawson
Fisher

Dawson
Fisher

TCE

132

TCE 2.5 ppb 250 ppb 1.5 ppm

1,100 ppm 0.00045 0.048 0.218 128.52 mg/kg  /

22

2.5 ppb 0%
38 1,100 ppm
(68
0.048 mg/kg /
0.00045 mg/kg /

TCE

250 ppb

250 ppb 44% 1.5 ppm

66.7% 16.4%
250 ug/L
(68 NOAEL 2.5pug/L

132

16
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250pg/L

NOAEL
132
7 F2
CD-1 TCE 0.15 0.30 0.60 52.5 187.5
247.5 375615 750 mg/kg / 7
Fo 0.60 %
Fo 45% F4 18% Fo 4
96
TCE
DNA
SCE UDS
DNA
DNA
TCE
TCE
TCE TCE
132
1990
TCE

17
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TCE
132

TCE

132
TCE

S-(1,2-

132 TCE in vitro in vivo
SCE 1n vivo 38
24,38 TCE in vivo
DNA 27
TCE
38 TCE TCA DCA
in vivo DNA
16 DNA TCE
19,119 DNA
Moore Harrington-Brock 87
CH DCA TCA
DCVC -L DCVG
)
TCE
87
TCE

132

18
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1 2 3
TCE
93,98,99 TCE
126
98 TCE
43,81 81
57a
81 TCE
132
TCE 95
1,000 mg/kg /
P <0.05 8/48 13/49
P<0.05 2/48
8/49
1,000 mg/kg /
0/33
3/16 P =0.028
95
WHO
2
4 ACI August Marshall Osborne-Mendel
50 TCE 0 500 1,000mg/kg /
2 TCE

19
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TCE
Osborne-Mendel
500 mg/kg /

6/50 :P=0.007 1,000 mg/kg / 2/50  :P=0.158
Marshall
16/46 17/46 500 mg/kg / 21/48
1,000 mg/kg / 31/48 98
WHO
132
103 2
F344/N 50 TCE 0 500 1,000mg/kg
/ 103
NTP
0% 500 mg/kg / 5.6% 1,000
mg/kg / 18.8% 99
132
2
B6C3F; 50 TCE 0 1,000 mg/kg
/ 103
P <0.001
6/48 1,000 mg/kg / 22/49
99

20
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78 1

B6C3F, 50 TCE 1,169 2,339
mg/kg / 869 1,739mglkg /
78
1/20
26/50 31/48 0/20 4/50 11/47 93
104 =2
Sprague-Dawley 130 TCE 0 100
300 600ppm 1 7 5 104
0 100 300ppm O 112.5 337.5 mg/m?
600ppm 675 mg/m3 4/122
81 EPA
P <0.05
126  Maltoni 81
81
104 =2
Sprague-Dawley 49 51 TCE 50 150
450 ppm 1 7 5 104
32% 27 38%
32% 37 46%
2 4%
43
104 2
ICR 49 50 TCE 50 150 450 ppm
1 7 5 104

21
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31

150 450 ppm 3
150 ppm 16% 450 ppm
15% 2% p <0.05
43

International Agency for Research on Cancer (1ARC)

2A: 63

TCE

Joint Expert Committee on Food Additives (JECFA) Monographs and

Evaluations
1983 ADI
65
WHO
3 131
6
LOAEL 100 mg/kg  / 3000 100
10 NOAEL
LOAEL 3 TDI  23.8 pg/kg 5

22
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31

2 1996

TDI 10% 60 kg 1 2L
0.07 mg/L
3 132
o
TCE
TCE
2
TCE
TCE
TCE
99 43,81,82,98
81,82,98
TCE
TCE in vitro in vivo
TCE
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TCE SD

81
128 TCE
7,30
TCE
TCE 454
VHL TCE
TCE
13,14
56
DCVC DCVG
TCE
cytogenicity
98,99 0.35
kg 60 kg 0.35/60
1/4
TCE 103 ACI Augusta
Marshall Osborne-Mendel 4 98,99
56 * 7.80><104 (mg/kg /)t 4.63><104
(mg/kg /)1 104 Maltoni et al.
198681

1.16><10* (mg/m3)1

¥ 56

NTP99 103
/)t
1.2><104(mg/kg

104(mg/kg
/)1

70kg

5.82>104mg/kg

7.84>10% (mg/m?3)1

WHO

8.11x<
/)1
8.15><105(mg/kg

Maltoni8t 104
/)1

24
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7.80><10% (mg/kg /)1

105
TCE HBV
HBV = 60 kg x 105 ~ 0.4mg/L 400 pg/L
7.80%<10% mgkg / 1 > 2L/
60 kg
105 HBV 70 TCE 100,000 1
7.80=<104 mg/kg / 1
2 L/ 1
TCE
HBV
HBV
o
25
9,46,79,84
TCE
36,37,66,67111,112
Dawson 25

25
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Dawson 25

68 Johnson

Dawson

TCE

LOAEL
BMD

LOAEL

Dawson 25

BMD

0.18 132 mg/kg /
40/346  9.2%

10% BMD 95%

26

Johnson
68
25

NOAEL

55,125 NOAEL

57

extra-binomial variation

0 1.5 1,100 mg/LL O
7238 2.9%  23/257 8.2%

1% 5%
BMDL THRESH
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34

62; 55

X P <
0.0001 BMDLo1 BMDLos
BMDL;o 0.014 0.071 0.146 mg/kg /
57
BMDL; 55
NOAEL
(1) BMDULio
(2) 2
BMDLo
(3) NOAEL BMDL
Haag-Grondlund TCE
NOEL 1% BMD
NOEL 42% LOEL 93% 10% BMD
55
TCE TDI
TDI =0.146 mg/kg / =0.00146 mg/kg / 1.46 pg/kg /
100
0.146 mg/kg / BMDL1o 100 10> 10
BMD TDI HBV
HBV = 0.00146 mg/kg [ X60kgx0.5 ~0.02 mg/LL 20 pg/L
2 L/
0.00146 mg/kg / TDI 60 kg
0.5 50% 1 2L/
TCE

27
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0.02 mg/L

TDI 20%
TCE
TCE 4
5.0Ieq/ T
15%
10 pg/L TCE
20 pg/L
U.S. EPA
Integrated Risk Information System (IRIS) 124
EPA/IRIS TDI
RfD
RTD 124
124

T Teq: ingestion equivalent

28

50%

1 pg/LL

65%
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ATSDR 3 EPA
EPA 1987 Swiss
TCE B2 1988
EPA C B2
IRIS
3
137
TIARC
Group2A ( 63)
4 NCI 93
0.03 mg/L
WHO 1996 0.07 mg/LL
0.03 mg/LL
16
5 100% 6/1,216 0.031
mg/L 70% 80% 0.024
mg/L
TCE TCE

29



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

TCE CYP
GSH TCE
TCA
LDso 4,920
mg/kg 2,400 mg/kg
NOAEL 357mg/kg / LOAEL 71mg/kg /
LOAEL 357 mg/kg /
714 mg/kg /
LOAEL 0.18 mg/kg / NOAEL 375 mg/kg /
TCE
TCE

TCE

TCE

()

30
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11

12

3
(p)
te

ug/L

10

WHO

WHO 3
30 pg/L

BMD
20 pg/L

31

105

400
WHO



in vitro

Salmomella typhimurium

TCE,
TCE , No_data McGregor et al. 1989
TCE,
TCE , No data
TCE , No data
; ; Waskell 1978
S. typhimurium TA100 Banden et al 1979
; ; / / Banden et al.1979
_typh TAL
S- typhimuriun 535 Shimada et al.1985
S. typhimurium TA98 Waskell 1978
Escherichia coil / No data | Greim et al.1975
saccharonyces Koch et al. 1988
cerevisiae D7
.. No data Callen et al.1980
S.cerevisiae -
Bronzetti et al.1980
Schizosaccharomyces Rossi et al.1983
pombe
Asperqgillus nidulans No data Crebelli et al.1985
o No data Callen et al.1985
S.cerevisiae -
Bronzetti et al.1978
S.cerevisiae No data + Callen et al.1980
A-nidutans No data + Crebelli et al.1985
" .
sacci aromyces cerevisiae + + KOCh et al 1988
D61.M
DNA No data Keller and Heck 1988
Koc
DNA Shimada et al.1985
DNA No data
C3T3 BALB No data Tu et al.1985
No data Price et al.1978
Amacher and Zelljadt
No data
1983
DNA DNA / / Perocco and Prodi 1981
DNA -
_ + + .
WI-38 DNA Beliles et al. 1980
S. pombe Rossi et al.1983
S.cerevisia Bronzetti et al.1978
/

32




in vivo

Beliles et al.1980

Rasmussen et al.1988

Fahrig 1977

Slacik-Erben et al. 1980

Duprat and Gradiski 1980

Allen et al.1994,Kligerman et
al 1994

Kligerman et al. 1994

DNA

Keller and Heck 1988

Rasmussen et al.1988

(alkaline unwinding)

DNA

(alkaline unwinding)

Nelson and Bull 1988

Parchman and Magee 1982

Nelson and Bull 1988

Walles 1986

Nelson and Bull 1988

McLaren et al,1994

/

/

DNA

Mirsalis et al. 1989

Mirsalis et al. 1989,
Doolittle et al. 1987

Gu et al.1981

Seiji et al 1990

Nagaya et al.1989%a

33




3-1 WHO TDI

NOAEL  LOAEL TDI
(mg/kg 7 ) (Hg/kg 7 )
WHO/DWGL
( 2 6 100 3000 23.8
( 15a) 10 )>=10( )
3 ) =10 =<3(
NOAEL LOAEL
)
( 3
) BMDL,,:0.146 100 1.46
( 25) 10 ><10( )
1
2
3-2 _
o/l | ug/kg  /
WHO/DWG (3
( 98
%9) 10 400 12.8
93 10" 30 1.2°
3 @ 60kg 1 2L 7.80><10* mg/kg /
4
5 ° 10°°
6 10
7 10°°
g8 ° 50kg 2L 3.3%<107 pg/L
9 1L 1ug
10 8.3%<10° mg/kg /
11
12

34



4 NOAEL
NOAEL LOAEL
mg/kg / | mg/kg /
/
5 ( 2000) 1000( ) 2000
F344 13 ( 2000, 1000) 500( ) 1000
10
( 7
2000 1000) 714
357
5 (100- 100C )
Swiss 6 G6P 7
4 15 800- 71
13 ( 750-) 375(C ) 750
B6C3F, (
10 6000) (
3000-)
( 3000)
4 6 ( 1.0mg/mL 2.5mg/mL | ATSDR
CD-1 2.5mg/L-) (=200mg/kg | (=400mg/kg
7-18 % | ( 2.5) / /
Emulphor 0.1- ) )
¢ 0.1 1.0mg/mL 2.5 mg/mL | WHO
(=216.7mg/ | (=393mg/kg
( 303, | /) / ,
CD-1 793)
140 ( 660)
( 660) 2.5mg/mL
(D)
( 217, 793)
¢ 393, 217( ) 393( )
793) 437( ) 793(C )
5 () |500C )
F344 103 (500-)
50 7
( 357
)
5 () 1000( )
B6C3F, 103 (1000)
50 7
( 714
)
2 FO, F1 WHO
F344 ( ATSDR
0.60%(=300

35




A~ W N

(0.60 mg/kg /
) ) )
FO ( 0.60 TCE)
7 ()
F2
SD 3
2 (1.5ppm) 1.5ppm
(=0.18mg/k
g /
:1)
1.5ppm 1100ppm
(18-20 (1100ppm) (=0.18mg/k | (=132mg/kg
) g / /
2 ) )
6-15 500
SD (
: 52%
2.5ppb 250ppb
(22 ) 250ppb-
2 FO:41%, 375( ) 750( )
CD-1 ( | F1:18% (652-750) 750( ) 652
)
FO
7
F2
WHO 3 ATSDR WG
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5 138
10% 20% 30% 40% 50% 60% 70% 80% 90%
10% 100%

20% 30% 40% 50% 60% 70% 80% 90% 100%
0.031
0.003 | 0.006 | 0.009 | 0.012 | 0.015 | 0.018 | 0.021 | 0.024 | 0.027 | 0.030 | (mg/L)

(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L)
1,216 | 1,183 8 6 0 4 1 5 2 0 1 6
385 385 0 0 0 0 0 0 0 0 0 0
125 125 0 0 0 0 0 0 0 0 0 0
511 485 4 4 0 4 1 5 2 0 1 5
195 188 4 2 0 0 0 0 0 0 0 1

H16

2,269 | 2,254 6 1 4 1 1 0 2 0 0 0
513 513 0 0 0 0 0 0 0 0 0 0
160 160 0 0 0 0 0 0 0 0 0 0
1,112 | 1,099 5 1 4 1 0 0 2 0 0 0
484 482 1 0 0 0 1 0 0 0 0 0
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ALT

AP
ALP

AST

AUC
BUN
CHL
CHO
Cmax
CPK
CYP
Hb

Ht
LCso
LDso
LDH
LOAEL
LOEL
MCH
MCHC
MCV
MLA
NOAEL
NOEL
OCT
SCE
Te
TBIL
Tcho
TDI
TG
Trax
UDS

()

()
DNA

38



abhw N

~N o

10
11

12
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

10

11

12

13

14

15

Anttila A et al: Cancer incidence among Finnish workers exposed to halogenated
hydrocarbons. Journal of Occupational and Environmental Medicine 1995; 37:
797-806

ATSDR: Toxicological Profile for Trichloroethylene. U.S. Department of Health
and Human Services, Public Health Service, Agency for Toxic Substances and
Disease Registry 1997

Axelson O et al: Updated and expanded Swedish cohort study on
trichloroethylene and cancer risk. Journal of Occupational Medicine 1994; 36:
556—-562

Barton HA, Clewell HJ, III: Evaluating non cancer effects of trichloroethylene:
Dosimetry, mode of action, and risk assessment. Environmental Health
Perspectives 2000; 108 (Suppl. 2): 323-334

Barton HA, Das S: Alternatives for a risk assessment on chronic noncancer effects
from oral exposure to trichloroethylene. Regulatory Toxicology and Pharmacology
1996; 24: 269-285

Birner G et al.: Nephrotoxic and genotoxic N-acetyl-S-dichlorovinyl-L- cysteine is
a urinary metabolite after occupational 1,1,2-trichloroethylene exposure in
humans: implications for risk of trichloroethylene exposure. Environmental
Health Perspectives 1993; 99: 281-284

Bogen KT, Gold LS: Trichloroethylene cancer risk: simplified calculation of
PBPK-based MCLs for cytotoxic end points. Regulatory Toxicology and
Pharmacology 1997; 25: 26—42

Bove FL, Fulcomer MC, Klotz JB: Public drinking water contamination and birth
outcomes. American Journal of Epidemiology 1995; 141: 850—862

Boyer AS, Finch WT, Runyan RB: Trichloroethylene inhibits development of
embryonic heart valve precursors in vitro. Toxicological Sciences 2000; 53:
109-117

Brandom WF et al.: Sister chromatid exchanges and chromosome aberration
frequencies in plutonium workers. International Journal of Radiation Biology
1990; 58:195-207

Brauch H et al.: Trichloroethylene exposure and specific somatic mutations in
patients with renal cell carcinoma. Journal of the National Cancer Institute 1999;
91:854-861

Bruning T et al.: Renal cell carcinomas in trichloroethylene (TRI) exposed persons
are associated with somatic mutations in the Von Hippel-Lindau (VHL) tumour
suppressor gene. Archives of Toxicology 1997a; 71: 332-335

Bruning T et al.: Influence of polymorphisms of GSTM1 and GSTT1 for risk of
renal cell cancer in workers with long-term high occupational exposure to
trichloroethylene. Archives of Toxicology 1997a; 71: 596-599

Bruning T et al.: Renal cell cancer risk and occupational exposure to
trichloroethylene: Results of a consecutive case—control study in Arnsberg,

39



~N o o1 w N

© 0o

10
11
12

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

Germany. American Journal of Industrial Medicine 2003; 43(3):274—285

15a Buben JA,O’Flaherty EJ: Delineation of the role of metabolism in the

16

17

18

19

20

21

22

23

24

25

26

27

28

29

hepatotoxicity of trichloroethylene and perchloroethylene: a dose-effect study.
Toxicology and applied pharmacology 1985; 78: 105-122

Bull RJ: Mode of action for liver tumor induction by trichloroethylene and its
metabolites, trichloroacetate and dichloroacetate. Environmental Health
Perspectives 2000; 108(Suppl. 2): 241-259

Butler TC: Metabolic transformation of trichloroethylene. J Pharmacol Exp Ther
1949; 97:84-92

Cattley RC et al.: Do peroxisome proliferating compounds pose a
hepatocarcinogenic hazard to humans? Regulatory Toxicology and Pharmacology
1998; 27: 47-60

Chang LW, Daniel FB, DeAngelo AB: Analysis of DNA strand breaks induced in
rodent liver in vivo, hepatocytes in primary culture, and a human cell line by
chlorinated acetic acids and chlorinated acetaldehydes. Environmental and
Molecular Mutagenesis 1992; 20: 277—288

Chia SE et al.: Semen parameters in workers exposed to trichloroethylene.
Reproductive Toxicology 1996; 10:295-299

Cicmanec JL, Condie LW, Olson GR: 90-day toxicity study of dichloroacetate in
dogs. Fundamental and Applied Toxicology 1991; 17: 376-389

Cole WdJ, Mitchell RG, Salamonsen RF.: Isolation, characterization and
quantitation of chloral hydrate as a transient metabolite of trichloroethylene in

man using electron gas capture gas chromatography and mass fragmentography.
J Pharm Pharmacol 1975; 27: 167-171

Cook JC et al.: Rodent Leydig cell tumorigenesis: a review of the physiology,
pathology, mechanisms and relevance to humans. Critical Reviews in Toxicology
1999; 29: 169-261

Crebelli R, Carere A: Genetic toxicology of 1,1,2-trichloroethylene. Mutation
Research 1989; 221: 11-37

Dawson BV et al.: Cardiac teratogenesis of halogenated hydrocarbon-
contaminated drinking water. Journal of the American College of Cardiology
1993; 21:1466—-1472

DeAngelo AB et al.: Species and strain sensitivity to the induction of peroxisome
proliferation by chloroacetic acids. Toxicology and Applied Pharmacology 1989;
101: 285-298

Dees C, Travis C: The mitogenic potential of trichloroethylene in B6C3F1 mice.
Toxicology Letters 1993; 69: 129-137

DeFalque RJ: Pharmacology and toxicology of trichloroethylene. A critical review
of world literature. Clinical Pharmacology and Therapeutics 1961; 2: 665—688

Dekant W, Metzler M, Henschler D: Novel metabolites of trichloroethylene

through dechlorination reactions in rats, mice, and humans. Biochemical
Pharmacology 1984; 33: 2021-2037

40



o 01 ~rOWODNBRE

©

10
11
12
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

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

Dekant W, Metzler M, Henschler D: Identification of S-1,2-dichlorovinyl-
N-acetylcysteine as a urinary metabolite of trichloroethylene: A possible
explanation of its nephrocarcinogenicity in male rats. Biochemical Pharmacology
1986; 3: 2455—-2458

Dekant W, Schulz A, Metzler M, et al. : Absorption, elimination and metabolism
of trichloroethylene: A quantitative comparison between rats and mice.
Xenobiotica 1986b; 16:143-152

D’Souza RW, Bruckner JV, Feldman S: Oral and intravenous trichloroethylene
pharmacokinetics in the rat. J Toxicol Environ Health 1985; 15:587-601

Dekant W, Metzler M, Henschler D: Identification of
S-1,2-dichlorovinyl- N-acetylcysteine as a urinary metabolite of trichloroethylene:
A possible explanation of its nephrocarcinogenicity in male rats. Biochemical
Pharmacology 1986; 3: 2455—-2458

Elcombe CR: Species differences in carcinogenicity and peroxisome proliferation
due to trichloroethylene: a biochemical human hazard assessment. Archives of
Toxicology Supplement 1985; 8: 6—17

Elcombe CP, Rose MS, Pratt IS: Biochemical, histological, and ultrastructural
changes in rat and mouse liver following administration of trichloroethylene:
Possible relevance to species differences in hepatocarcinogenicity. Toxicology and
Applied Pharmacology 1985; 79: 365—-376

Epstein DL et al.: Cardiopathic effects of dichloroacetate in the fetal Long-Evans
rat. Teratology 1992; 46: 225-235

Epstein DL et al. : Cardiopathic effects of dichloroacetate in the Long-Evans rat
fetus. Teratology 1993; 47: 529

Fahrig R, Madle S, Baumann H: Genetic toxicology of trichloroethylene (TCE).
Mutation Research 1995; 340: 1-36

Fan AM: Trichloroethylene: water contamination and health risk assessment.
Reviews of Environmental Contamination and Toxicology 1988; 101:55-92

Ferencz C, Loffredo CA, Correa-Villasenor A: Perspectives in pediatric cardiology.
Vol. 5. Genetic and environmental risk factors of major cardiovascular
malformation. The Baltimore—Washington infant study 1981-1989. New York, NY,
Futura Publishing. 1997

Fisher JW et al.: Trichloroethylene, trichloroacetic acid, and dichloroacetic acid:
Do they affect fetal rat heart development? International Journal of Toxicology
2001; 20: 257-267

Forkert PG et al.: Identification of trichloroethylene and its metabolites in human
seminal fluid of workers exposed to trichloroethylene. Drug Metabolism and

Disposition 2003; 31(3): 306311

Fukuda K, Takemoto K, Tsuruta H: Inhalation carcinogenicity of
trichloroethylene in mice and rats. Industrial Health 1983; 21: 243254

Garabrant DH et al.: Mortality of aircraft manufacturing workers in southern
California. American Journal of Industrial Medicine 1988; 13: 686-693

Goeptar AR et al.: Metabolism and kinetics of trichloroethylene in relation to

41



g b~ w =

~

10
11
12

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

46

47

48

49

50

51

52

53

54

55

56

57

57a

58

59

toxicity and carcinogenicity. Relevance of the mercapturic acid pathway. Chemical
Research in Toxicology 1995; 8: 3—-21

Goldberg SJ et al.: An association of human congenital cardiac malformations
and drinking water contaminants. Journal of the American College of Cardiology
1990; 16: 155-164

Goldsworthy TL, Popp JA: Chlorinated hydrocarbon-induced peroxisomal enzyme
activity in relation to species and organ carcinogenicity. Toxicology and Applied
Pharmacology 1987; 86: 225-233

Goldsworthy TL et al.: Potential role of a-2u-globulin, protein droplet
accumulation, and cell replication in the renal carcinogenicity of rats exposed to
trichloroethylene, perchloroethylene, and pentachloroethane. Toxicology and
Applied Pharmacology 1988; 96: 367—379

Green T: Pulmonary toxicity and carcinogenicity of trichloroethylene: species
differences and modes of action. Environmental Health Perspectives 2000;
108(Suppl. 2): 261-264

Green T, Mainwaring GW, Foster JR: Trichloroethylene-induced mouse lung
tumors: Studies of the mode of action and comparisons between species.
Fundamental and Applied Toxicology 1997; 37: 125-130

Green T et al.: Formic acid excretion in rats exposed to trichloroethylene: a
possible explanation for renal toxicity in long-term studies. Toxicology 1998; 127:
39-47

Green T, Prout MS: Species differences in response to trichloroethylene. II.
Biotransformation in rats and mice. Toxicol Appl Pharmacol 1985; 79:401-4 11

Gu ZW et al.: Effets du trichloroéthyléne et de ses métabolites sur le taux
d’échanges de chromatides-soeurs. Annales de Génétique 1981a; 24: 105-106

Gu ZW et al.: Induction d’échanges entre les chromatides soeurs (SCE) par le
trichloréthyléne et ses métabolites. Toxicological European Research 1981b;
111(2): 63-67

Haag-Gronlund M, Fransson-Steen R, Victorin K: Application of the benchmark
method to risk assessment of trichloroethylene. Regulatory Toxicology and
Pharmacology 1995; 21: 261-269

Health Canada: Unit risks for TCE in drinking water. Ottawa, Ontario, Health
Canada, Healthy Environments and Consumer Safety Branch, Biostatistics Unit,
March. 2003a

Health Canada: Benchmark dose for TCE in drinking water. Ottawa, Ontario,
Health Canada, Healthy Environments and Consumer Safety Branch,
Biostatistics Unit, April. 2003b

Henschler DH et al.: Carcinogenicity study of trichloroethylene by long-term
inhalation in three animal species. Archives of Toxicology 1980; 43: 237—248

Henschler D et al.: Increased incidence of renal cell tumors in a cohort of
cardboard workers exposed to trichloroethylene. Archives of Toxicology 1995a; 69:
291-299

Henschler D et al.: Increased incidence of renal cell tumors in a cohort of

42



g b~ w =

~

10
11

12
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

60

61

62

63

64

65

66

67

68

69

70

75

76

77

78

79

cardboard workers exposed to trichloroethylene [responses to comments on
Henschler et al., 1995al. Archives of Toxicology 1995b; 70: 131-133

Holmberg PC, Nurminen M: Congenital defects of the central nervous system and
occupational factors during pregnancy: a case—referent study. American Journal
of Industrial Medicine 1980; 1: 167-176

Holmberg PC et al.: Oral clefts and organic solvent exposure during pregnancy.
International Archives of Occupational and Environmental Health 1982; 50:
371-376

Howe RB: THC: A computer program to compute a reference dose from continuous
animal toxicity data using the benchmark dose method. Ruston, LA, ICF Kaiser
Engineers, Inc. 1995

IARC: Trichloroethylene. In: Dry cleaning, some chlorinated solvents, and other
Industrial chemicals. Lyon, International Agency for Research on Cancer
1995;75-158 (IARC Monographs on the Evaluation of Carcinogenic Risks to
Humans, Vol. 63).

IPCS: Trichloroethylene. Geneva, World Health Organization, International
Programme on Chemical Safety (Environmental Health Criteria 50). 1985

JECFA: (Joint FAO/WHO Expert Committee on Food Additives) no.568.
1,1,2-Trichloroethylene. WHO Food Additives Series 18, IPCS INCHEM 1983

Johnson PD, Dawson BV, Goldberg SJ: A review: trichloroethylene metabolites:
potential cardiac teratogens. Environmental Health Perspectives 1998a; 106
(Suppl. 4):995-999

Johnson PD, Dawson BV, Goldberg SJ: Cardiac teratogenicity of trichloroethylene
metabolites. Journal of the American College of Cardiology 1998b; 32: 540-545

Johnson PD et al.: Threshold of trichloroethylene contamination in maternal
drinking waters affecting fetal heart development in the rat. Environmental
Health Perspectives 2003; 111(3): 289-292

Katz R et al.: Dichloroacetate, sodium: 3-month oral toxicity studies in rats and
dogs. Toxicology and Applied Pharmacology 1981; 57: 273-287

Kerbey AL et al.: Regulation of pyruvate dehydrogenase in rat heart. Biochemical
Journal 1976; 154: 327-348

Kleinfeld M, Tabershaw IR: Trichloroethylene toxicity — Report of five fatal cases.
Archives of Industrial Hygiene and Occupational Medicine 1954; 10: 141-143

Koizumi A, Kastl PE, Reitz RH, et al.: Fate of *C-trichloroethylene administered
to rats in drinking water. DOW Chemical USA, Health and Environmental

Sciences, Mammalian and Environmental Toxicology, Midland, Michigan. 1986

Konietzko H et al.: [Chromosome studies on trichloroethylene workers.] Archives
of Toxicology 1978; 40: 201-206 (in German)

Kostrzewski P, Jakubowski M, Kolacinski Z.: Kinetics of trichloroethylene
elimination from venous blood after acute inhalation poisoning. Clin Toxicol 1993;

31: 353-363

Lagakos SW, Wessen BdJ, Zelen M: An analysis of contaminated well water and

43



[EEN

o o1

© 00

10
11
12

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

79a

80

81

82

83

84

85

86

87

88

89

90

91

92

93

health effects in Woburn, Massachusetts. Journal of the American Statistical
Association 1986a; 81: 583—-596

Lash L, Fisher J, Lipscomb J, Parker J: Metabolism of Trichloroethylene
Environmental Health Perspectives 2000; 108(Suppl. 2): 177-200

Lash L, Parker J, Scott C: Modes of action of trichloroethylene for kidney
tumorigenesis. Environmental Health Perspectives 2000; 108(Suppl. 2): 225-240

Maltoni C, Lefemine G, Cotti G: Archives of research on industrial carcinogenesis.
Vol. V. Experimental research on trichloroethylene carcinogenesis. Princeton, NdJ,
Princeton Scientific Publishing Co. 1986

Maltoni C et al.: Long-term carcinogenic bioassays on trichloroethylene
administered by inhalation to Sprague-Dawley rats and Swiss and B6C3F1 mice.
Annals of the New York Academy of Sciences 1988; 534: 316-351

McLaughlin JK, Blot WJ: A critical review of epidemiology studies of
trichloroethylene and perchloroethylene and risk of renal-cell cancer. Archives of
Occupational and Environmental Health 1997; 70: 222—-231

MDPH: Final report of the Woburn Environmental and Birth Study. Vol. 1.
Analysis of reproductive outcomes and environmental exposures in Woburn, MA.
Boston, MA, Massachusetts Department of Public Health, Bureau of
Environmental Health Assessment (draft for public comment). 1994

Melnick RL et al.: Application of microencapsulation for toxicology studies.
Fundamental and Applied Toxicology 1987; 9: 432—442

Miller RE, Guengerich FP: Metabolism of trichloroethylene in isolated
hepatocytes, microsomes, and reconstituted systems containing cytochrome P-450.
Cancer Res 1983; 43: 1145-1 152

Moore MM, Harrington-Brock K: Mutagenicity of trichloroethylene and its
metabolites: Implications for risk assessment of trichloroethylene. Environmental
Health Perspectives 2000; 108 (Suppl. 2): 215-225

Muller G, Spassovski M, Henschler D: Metabolism of trichloroethylene in man. II.
Pharmacokinetics of metabolites. Arch Toxicol 1974; 32: 283-295

Miiller G, Spassovski M, Henschler D: Metabolism of trichloroethylene in man.
III. Interaction of trichloroethylene and ethanol. Archives of Toxicology 1975; 33:
173-189

Nagaya T, Ishikawa N, Hata H: Sister-chromatid exchanges in lymphocytes of
workers exposed to trichloroethylene. Mutation Research 1989; 222: 279-282

Narotsky MG, Kavlock RJ: A multidisciplinary approach to toxicological screening.
II. Developmental toxicity. Journal of Toxicology and Environmental Health 1995;
45:145-171

Narotsky MG et al.: Nonadditive developmental toxicity in mixtures of
trichloroethylene, di(2-ethylhexyl) phthalate, and heptachlor in a 5 X 5 x 5 design.
Fundamental and Applied Toxicology 1995; 27: 203—216

NCI: Carcinogenesis bioassay of trichloroethylene. Bethesda, MD, US

Department of Health, Education and Welfare, Public Health Service, National
Institutes of Health, National Cancer Institute (NCI-CGTR-2, NIH 76-802). 1976

44



WN -

O ~NO O b

11
12

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

94 Nomiyama K, Nomiyama H: Metabolism of trichloroethylene in humans: Sex
difference in urinary excretion of trichloroacetic acid and trichloroethanol. Int
Arch Arbeitsmed 1971; 28: 37-48

95 NTP: NTP technical report on the carcinogenesis studies of trichloroethylene
(without epichlorohydrin) (CAS No.79-01-6) in F344/N rats and B6C3F1 mice
(gavage studies). Draft report. Research Triangle Park, NC, US Department of
Health, Education and Welfare, Public Health Service, National Institutes of
Health, National Toxicology Program (NIH Publication No. 83-1799). 1983

96 NTP: Trichloroethylene: reproduction and fertility assessment in CD-1 mice when
administered in the feed. Research Triangle Park, NC, US Department of Health,
Education and Welfare, Public Health Service, National Institutes of Health,
National Toxicology Program (NIH Publication No. 86-068). 1985

97 NTP: Trichloroethylene: reproduction and fertility assessment in F344 rats when
administered in the feed. Final report. Research Triangle Park, NC, US
Department of Health, Education and Welfare, Public Health Service, National
Institutes of Health, National Toxicology Program (NIH Publication No. 86-085).
1986

98 NTP: Toxicology and carcinogenesis studies of trichloroethylene (CAS No.
79-01-6) in four strains of rats (ACI, August, Marshall, Osborne-Mendel) (gavage
studies). Research Triangle Park, NC, US Department of Health, Education and
Welfare, Public Health Service, National Institutes of Health, National Toxicology
Program (NTP Technical Report Series No. 273; NIH Publication No. 88-2525).
1988

99 NTP: Carcinogenesis studies of trichloroethylene (without epichlorohydrin) (CAS
No. 79-01-6) in F344/N rats and B6C3F1 mice (gavage studies). Research Triangle
Park, NC, US Department of Health, Education and Welfare, Public Health
Service, National Institutes of Health, National Toxicology Program (NTP
Technical Report Series No. 243). 1990

100 Odum J, Foster JR, Green T: A mechanism for the development of Clara cell
lesions in the mouse lung after exposure to trichloroethylene. Chemico-Biological
Interactions 1992; 83: 135-153

101 OEHHA: Public health goal for trichloroethylene in drinking water. Sacramento,
CA, California Environmental Protection Agency, Office of Environmental Health
Hazard Assessment 1999; 102

102 Perbellini L, Olivato D, Zedde A, et al.: Acute trichloroethylene poisoning by
ingestion: clinical and pharmacological aspects. Intensive Care Med 1991; 17:
234-235

103 Pfaffenberger CD, Peoples AJ, Enos HF: Distribution of volatile halogenated
organic compounds between rat blood serum and adipose tissue. Int J Environ
Anal Chem 1980; 8: 55-65

104 Prout MS, Provan WM, Green T: Species differences in response to
trichloroethylene. I. Pharmacokinetics in rats and mice. Toxicol Appl Pharmacol
1985; 79: 389-400

105 Rasmussen K et al.: A genotoxic study of metal workers exposed to
trichloroethylene. Sperm parameters and chromosome aberrations in lymphocytes.
International Archives of Occupational and Environmental Health 1988; 60:
419-423

45



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

106 Raunio H et al.: Diagnosis of polymorphism in carcinogen-activating and
Iinactivating enzymes and cancer susceptibility — a review. Gene 1995; 159:
113-121

107 Sanders VM et al.: Humoral and cell-mediated immune status in mice exposed to
trichloroethylene in the drinking water. Toxicology and Applied Pharmacology
1982; 62: 358-368

108 Seiji K et al. Sister chromatid exchanges in peripheral lymphocytes of workers
exposed to benzene, trichloroethylene, or tetrachloroethylene, with reference to
smoking habits. International Archives of Occupational and Environmental
Health 1990; 62: 171-176

109 Siegel J et al.: Effects on experimental animals of acute repeated and continuous
inhalation exposures to dichloroacetylene mixtures. Toxicology and Applied
Pharmacology 1971; 18: 168-174

110 Skender LJ, Karacic V, Prpic-Majic D: A comparative study of human levels of
trichloroethylene and tetrachloroethylene after occupational exposure. Arch
Environ Health 1991; 46:174-178

111 Smith MK et al.: Teratogenic activity of trichloroethylene in the rat. Teratology
1989; 40: 445-451

112 Smith MK, Randall JL, Read EdJ: Developmental toxicity of dichloroacetate in the
rat. Teratology 1992; 46: 217-223

113 Smyth HF et al.: Range-finding toxicity data. VII. American Industrial Hygiene
Association Journal 1969; 30:470-476

114 Soucek B, Vlachova D: Excretion of trichloroethylene metabolites in human urine.
Br J Ind Med 1960; 17: 6064

115 Spirtas R et al.: Retrospective cohort mortality study of workers at an aircraft
maintenance facility. I. Epidemiological results. British Journal of Industrial
Medicine 1991; 48: 515-530

116 Stacpoole PW, Moore GW, Kornhauser DM: Toxicity of chronic dichloroacetate.
New England Journal of Medicine 1979; 300: 372

117 Stewart PA, Lee JS, Marano DE: Retrospective cohort mortality study of workers
at an aircraft maintenance facility: II. Exposures and their assessment. British
Journal of Industrial Medicine 1991; 48: 531-537

118 Stott WT, Quast JF, Watanabe PG: The pharmacokinetics and macromolecular
interactions of trichloroethylene in mice and rats. Toxicology and Applied
Pharmacology 1982; 62: 137-151

119 Styles JA, Wyatt I, Coutts C: Trichloroacetic acid: studies on uptake and effects
on hepatic DNA and liver growth in mouse. Carcinogenesis 1991; 12: 1715-1719

120 Tao L et al.: Hypomethylation and overexpression of c-jun and c-myc
protooncogenes and increased DNA methyltransferase activity in dichloroacetic
and trichloroacetic acid-promoted mouse liver tumors. Cancer Letters 2000a; 158:
185-193

121 Tao L et al.: Effect of trichloroethylene and its metabolites, dichloroacetic acid
and trichloroacetic acid, on the methylation and expression of c-jun and c-myc

46



[EY

o o1

© 00

10
11
12

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

protooncogenes in mouse liver: Prevention by methionine. Toxicological Sciences
2000b; 54: 399-407

122 Tucker AN et al.: Toxicology of trichloroethylene in the mouse. Toxicology and
Applied Pharmacology 1982; 62: 351-357

123 Ulander A, Selden A, Ahlborg G: Assessment of intermittent trichloroethylene
exposure in vapor degreasing. Am Ind Hyg Assoc J 1992; 53: 742-743

124 U.S. EPA 1989/1992. (Environmental Protection Agency) Integrated Risk
Information System (IRIS). Washington, DC. Available online at
http://www.epa.gov/iris/

125 US EPA: The use of the benchmark dose approach in health risk assessment.
Washington, DC, US Environmental Protection Agency, Risk Assessment Forum
(EPA/630/R-94/007). 1995

126 US EPA: Trichloroethylene health risk assessment: synthesis and
characterization. Washington, DC, US Environmental Protection Agency, Office of
Research and Development, August (external review draft; EPA/600/P-01/002A).
2001

127 Vaidya VS et al.: Renal injury and repair following S-1,2-dichlorovinyl-L- cysteine
administration to mice. Toxicology and Applied Pharmacology 2003; 188(2):
110-121

128 Vamvakas S, Dekant W, Henschler D: Nephrocarcinogenicity of haloalkenes and
alkynes. In: Anders MW et al., eds. Renal disposition and nephrotoxicity of
xenobiotics. San Diego, CA, Academic Press 1993; 323—-342

129 Vamvakas S et al.: Renal cell cancer correlated with occupational exposure to
trichloroethene. Journal of Cancer Research and Clinical Oncology 1998; 124:
374—-382

130 Wartenberg D, Reyner D, Scott CS: Trichloroethylene and cancer. Epidemiologic
evidence. Environmental Health Perspectives 2000; 108 (Suppl. 2): 161-176

130a WHO: Air Quality Guidelines for Europe. Secound edition, Chapter 3 Summary
of the guidelines. 2000

131 WHO: Guidelines for Drinking Water Quality, Third edition, 2004.

132 WHO: Trichloroethene in Drinking-water. Background document for development
of WHO Guidelines for Drinking-water Quality. 2005

133 Wilson PD et al.: Attributable fraction for cardiac malformations. American
Journal of Epidemiology 1998; 148: 414423

134 Withey JR, Collins BT, Collins PG: Effect of vehicle on the pharmacokinetics and
uptake of four halogenated hydrocarbons from the gastrointestinal tract of the rat.
J Appl Toxicol 1983; 3: 249-253

135 Yount EA et al.: Comparison of the metabolic and toxic effects of 2-
chloropropionate and dichloroacetate. Journal of Pharmacology and Experimental

Therapeutics 1982; 222: 501-508

136 Zenick H et al.: Effects of trichloroethylene exposure on male reproductive
function in rats. Toxicology 1984; 31: 237-250

47



[EY

137

2003

48

15



