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IUPAC

2- -2-

MTBE

2-methoxy-2-methyl propane

CAS No. 1634-04-4
CsH120
88.15

CHg
mc—$—0—cm
CHa

-109
55
=1 0.7
0/100 mL

kPa 25

mg/L

20 4.2
logPow  1.06
32.59

0.02
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mg/L

WHO mg/L 3
EU mg/L
U.S. EPA mg/L 20 40 pg/L
2 5
1.39 ppm -t- MTBE 1
MTBE TBA t-
6 Johanson
7
13C MTBE
MTBE TBA
8
F344 14C MTBE
MTBE MTBE
15
9
MTBE
4
MTBE 10
MTBE CYP O
TBA 4
CYP CYP2A6 11 12 TBA
TBA
10 TBA
9 13 2- -1,2- (o {
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10
MTBE 28 mg MTBE
250 mL 14
MTBE 3 14.9 102.0
417.3 14 5mg MTBE 100 mL
6 MTBE
48 108 486 MTBE TBA
MTBE 486 8
MTBE
15mg MTBE 100 mL
96 MTBE 50%
30% TBA
8
F344 40 mg/kg Cl4 MTBE
7 59.9% 34.9%
2.0% 0.42% 9
MTBE LDso 3,900 mg/kg
4
14

Sprague-Dawley
714 1,071 1,428 mg/kg

1,071 mg/kg /
gain)
(total weight gain values)

7/8 88%
EPA

10 MTBE 0 357
14

2
(mean total weight

714 mg/kg /

1,071 mg/kg /

MTBE
2/5 40%

15
NOAEL 714 mg/kg
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10
11
12
13
14
15
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17
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27
28

15
EPA

LOAEL 300 mgikg  /

NOAEL 100 mg/kg

2 90

/ LOAEL 1,071 mg/kg / 4 WHO
NOAEL 714 mg/kg /
3
1 14
1,428 mg/kg /
1,071 mg/kg /
714 mg/kg /
357 mg/kg /
90
Sprague-Dawley MTBE O 100
300 900 1,200 mg/kg 90
2
14 2
300 mg/kg 900mg/kg

100 mg/kg /

WHO

/ 3

1,200 mg/kg

/

900 mg/kg /

300 mg/kg /

100 mg/kg /

104
Sprague-Dawley

MTBE 0 250
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

1,000 mg/kg / 104 4
3
16
16,17
EPA
NOAEL LOAEL
4
3.3% 3.3% 18.3%
96
3.3% 10% 20%
56
MTBE
16,17
WHO
( 3
3 104
1,000 mg/kg /
250 mg/kg /
18
CD-1 50 MTBE 0 400
3,000 8,000 ppm 18 1 6 5
4
8,000 ppm
8,000 ppm
8,000 ppm
16% 24% 3,000 ppm
8,000 ppm
8,000 ppm
8,000ppm 5
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10
11
12
13
14
15
16
17

18
19
20
21
22
23
24

28 MTBE

MTBE
MTBE NOEL 3,000 ppm
18
4 18
8,000 ppm
3,000ppm
400ppm
103 t- TBA
B6C3F: 60 MTBE
TBA 0 5 10 20 mg/mL 0 535 1,035 2,065 mg/kg
/ 0 510 1,015 2,105 mg/kg / 103
5
10 mg/mL 19
5 103
20 mg/mL
2,065mg/kg /
2,105mg/kg /
10 mg/mL
1,035mg/kg /
1,015mg/kg /
5 mg/mL
535mg/kg /
510mg/kg /
24
Fischer 344 50 MTBE 0 400
3,000 8,000 ppm 24 1 6 5
6
8,000ppm

10
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14
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16
17
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19
20
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25
26

8,000ppm 3,000ppm 82 97

3,000ppm
3,000ppm
3,000 ppm 1
0 3 3,000 ppm
3,000 ppm
32 35
41 47/50 64%
83% 24 88%
MTBE NOEL 400ppm 18
24
8,000 ppm
3,000ppm
400ppm
103 t- TBA
F344 60 MTBE TBA
0 1.25 2.5 5mg/mL 0 85 195 420mg/kg /
0 25 5 10mg/mL 0 175 330 650mg/kg /
103
7
5 mg/mL 10 mg/mL
2.5
mg/mL 10 mg/mL 19

11



7 103

10 mg/mL

650mg/kg /
5 mg/mL

420 mg/kg /
330 mg/kg /
2.5 mg/mL

85mg/kg /
175 mg/kg /

MTBE

MTBE Sprague-Dawley
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1,500 mg/kg

28

MTBE

Sprague-Dawley

Peyster

MTBE 15

MTBE

Sprague-Dawley

MTBE

28
15

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

T3
LH

TBA

in vivo in vitro

12

21

0 250 500 1,000

1,500 mg/kg
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F344 0 400
1,500 3,000 ppm 0 413 1,516 3,013 ppm 0 418 1,533
3,022ppm MTBE 1 6 10 1,500
ppm
a2u-
3,000 ppm
a2u-
MTBE a2u-
Prescott-Mathews MTBE (o {
2U-
22
F344 750 mg/kg / 14C MTBE 4
MTBE o2u-
a2u-
MTBE Prescott-Mathews MTBE
aA2u-
a2u-
MTBE
23
MTBE CD- MTBE
14C MTBE
CD-1 14C-MTBE DNA-
DPX RNA- RFA
MTBE B6C3F1
F344 14C-
DPX RFA
Casanova MTBE
MTBE
24
MTBE
Moser B6C3F1
25
EPA 4
EPA MTBE NSTC

National Science Technology Council 1997

13
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28
29
30
31
32
33

C ppm >=<10%ppmix MM>= RR

Human Equivalent Dose =

MV > BW
C MTBE MM MTBE mg 88.15mg RR 2L/
MV 20 MTBE 24.04L BW 70kg
MTBE 1 ppm 24 7
1.05 mg/kg /
6 5 0.1875 mg/kg /
NSTC
MTBE 100%
F344 22 MTBE O 800 4,000 8,000
ppm 6 1 6 24
8
1 8,000 ppm
4,000 ppm
6
24 Daughtrey 8,000 ppm
MTBE
4,000 ppm MTBE
NOAEL 800 ppm 26
EPA NOAEL 800ppm 210 mg/kg /
4
8
8,000 ppm
4,000ppm
800ppm
13
F344 15 MTBE 0 800 4,000 8,000
ppm 13 1 6 5

14
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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

13 8,000 ppm
8,000 ppm 13
26
9 13
8,000 ppm
MTBE 3
6 15
CD-1 30 MTBE 0 250 1,000
2,500 ppm 6 15 1 6
18
7.4%
250 1,000 2,500 ppm 11.5% 16.0%
22.2% 16 1.7 24 3.1%
9.0%
250 1,000 2,500 ppm 16.6 11.0 7.3%
27
EPA NOAEL 250 ppm
WHO 65.6mg/kg / 4
6 15
CD-1 30 MTBE 0 1,000 4,000
8,000 ppm 1,035 4,076 8,153ppm 6 15 1 6
18
10
4,000 ppm 8,000 ppm
4,000 ppm
8,000 ppm
4,000 ppm
NOAEL

1,000 ppm 28

15
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32

EPA NOAEL 1,000ppm
4
10
8,000 ppm
4,000 ppm
1,000 ppm
Charles River CD 15 30
MTBE 0 250 1,000 2,500 ppm 0 290 1,180
2,860 ppm 0O 300 1,240 2,980 ppm 1 6 5
1 12 3
7 1 6
F1a 0 4
20 5
Fla 2
Fib
11
Fo
Pup
viability indices at birth Fia Fib
1,000 ppm
29
EPA NOAEL LOAEL Fib
250 ppm 1,000 ppm
1 12
4
EPA 4 0O 300 1,300 3,400 ppm
11 1
Fla Flb
1,000 ppm
250 ppm

16
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26
27
28
29
30
31

Sprague-Dawley 25 MTBE
0 400 3,000 8,000 ppm 0 402 3,019 8,007 ppm
1 6 5 2 Fo
10 0-4
F1 28
Fo 12
3,000 8,000 ppm Fo k1
8,000 ppm 3,000 ppm
8,000 ppm Fo F1 3,000 ppm
F1 3,000ppm
F1 F2
8,000 ppm F1 F2
4 p<0.01 F1 3,000
ppm 8,000 ppm
NOAEL 400 ppm NOAEL 8,000 ppm
30
EPA NOAEL LOAEL 400
WHO 105 mg/kg / 3,000 ppm
4
12 2
F1 F1
8,000 ppm
3,000 ppm
400 ppm
6 15
Sprague-Dawley 25 MTBE 0
250 1,000 2,500 ppm 6 15 1 6

20

2,500 ppm

17
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27

6 18
15 MTBE
0O 1,000 4,000 8,000 ppm 6 18 1 6
29 4,000 ppm
8,000 ppm
NOAEL 1,000 ppm NOAEL
8,000 ppm 28
MTBE in vitro in vivo 13,14
MTBE MTBE
Salmonella typhmurium Ames
CHO SCE
4
CD-1 ubDS F344 in vivo
CD-1 4,31 EPA
MTBE  /n vitro
4
MTBE TA104 TA98 TA1l00 TA1535
MTBE 32
TA102 TA104
MTBE MTBE S-9
FDH
25-30% 33
MTBE TA98 TA100 Ames
uUDS NIH/3T3 Ames
S9
NIH/3T3 n

vitro UDS 1 mg/mL ubDS 34

18



13 -t- in vitro
Salmonella typhmurium ARCO 1980 Cinelli et
TA1535,TA1537,TA1538,TA al 1992 2
98,TA100
S.typhmurium 32
TA104 TA98 TA100
TA1535
S.typhmurium TA102 () 33
S.typhmurium TA98,100 34
Saccharomyces  cerevisiae ARCO 1980 2
uDS NA Cinelli et al.1992 2
CD-1 31
() 34
L51785 ARCO 1980 2
CHO Cinelli et al.1992
SCE cHo * ARCO 1980 2
CHO
NIH/ 3T3 34
) +: , . NA:
14 -t- in vivo
Sernau et al. 1989 2,
31
F344 Verzgnes and Morabit et al.1989
F344 31
SD ARCO 1980 2
CD-1 Vergnes and Kintigh et al.1993(
2
CD-1 31
32
cb-1 Ward et al. 1994 2
DNA CD-1 Vergnes and Chun et al.1989
2
uDS CD-1 31

19
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MTBE
MTBE
35
MTBE
Ahmed 36
1992 10 MTBE 15% v/v
11 3 150
MTBE 12 22
Moolenaar MTBE Phasel 1992 12 MTBE
Phase Il 1993 2
18 28 MTBE
MTBE
Phase | MTBE
1.80 1.15pug/L Phase 11
0.25 0.21 pg/L TBA Phase |
Phase 11 5.6 3.9 ug/L MTBE
Phase | Phase 11
Phase | 50%
Phase Il 10% 35
EPA
4
101
100
10%MTBE
MTBE
1
1
37 Hakkola
MTBE
EPA 4

MTBE-BSA MTBE-HSA

20
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MTBE 24 21-58

6 18 2
12 24-60
4 8 1
MTBE-BSA MTBE-HSA IgG IgM IgA IgE
24 7 IgG IgM 3-15
12 1
Vojdani MTBE
38
37 19 18 24.7
25.4 MTBE 1.39 ppm 1
MTBE
MTBE
MTBE
MTBE 6
10 50W MTBE 5 25 50 ppm
2
50 ppm
5 25 ppm 50 ppm
MTBE
7,39
MTBE 12
19 11%MTBE 15%MTBE
15
4 MTBE
50 5
15%MTBE

21
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11%MTBE

MTBE

Bonferroni

15%MTBE 11%MTBE
MTBE
Fiedler 15%MTBE
MTBE
MTBE

40

International Agency for Research on Cancer (I1ARC)
-t- MTBE

MTBE 1970
MTBE

Joint Expert Committee on Food Additives (JECFA) Monographs and

Evaluations
WHO 3 3
MTBE
MTBE
15ug/L
MTBE
U.S. EPA
Integrated Risk Information System IRIS
RfD

22

41

MTBE
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1
MTBE
WHO/IPCS 1998
IARC MTBE 3
5
Sprague-Dawley MTBE 250 1000 mg/kg 4
104 2
166
NOAEL
250 mg/kg 143 mg/kg / 17
WHO/IPCS 1998
MTBE 20
40ug/L 4
TDI 2 NOAEL 143 mg/kg
/ 1000 10
10 TDI 143 pg/kg / TDI
10% 50kg 2L 0.4
mg/L
20 40 pg/L

0.02 mg/L

23



15 -t-
WHO/DWGL
2 3
EPA/IRI 20 40ug/L
S
NOAEL TDI
104 143mg/kg 1000 143ug/kg /
/
16,17 10
10
20 40pg/L
1
2
3
4 16 -t-
5 16
6 0.02mg/L 90% 100% 10% 20%
7 10% 979/981
8 10% 799/799
9
10
16 42
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 | (mg/L)
(mg/L) | (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
981 979 1 0 0 0 0 0 0 0 1 0
374 372 1 0 0 0 0 0 0 0 1 0
93 93 0 0 0 0 0 0 0 0 0 0
512 512 0 0 0 0 0 0 0 0 0 0
2 2 0 0 0 0 0 0 0 0 0 0
H16
799 799 0 0 0 0 0 0 0 0 0 0
271 271 0 0 0 0 0 0 0 0 0 0
89 89 0 0 0 0 0 0 0 0 0 0
427 427 0 0 0 0 0 0 0 0 0 0
12 12 0 0 0 0 0 0 0 0 0 0
11

24




-t-
Sprague-Dawley
_ — 166
——Fischer344 —
IARC 3
-t-
2
NOAEL 143mg/kg / 10
10 10 1,000 143ug/kg /
TDI
17
— 90
o NOAEL100mg/kg /
90 — bl
f
— TDI
TDI 143 pg/kg /
TDI
2
NOAEL
143mg/kg /

25
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1,000 10 :10
TDI 2
NOAEL
10% 0.002 mg/L 53.3'kg 1
2 1 1kg 0.08 pg/kg /
TDI 143 pg/kg / 1788 1
19 18 50%
MTBE 0.18ppm 0.24 uL/L 6
9
MTBE 34 ug/L
9 7
15 ug/L 3
48 ug/L 5 40 pg/L
4 41
EPA 1997 API
6 7 MTBE 97%
39 ug/L 45 pg/L 55 ug/L
MTBE MTBE
4
4 MTBE
2 ug/L 190 pg/L MTBE
MTBE 60%
24 37 ug/L 26 58 ug/L
MTBE 60%
43 71 pg/L
50 pg/L 43 Young
41 API Dale 43
API Young
41 Dale 43 25
* 10 11 12 2000
2001 2002 10 11 12 3

26



MTBE

— N ™M <
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17 NOAEL
NOAEL LOAEL
mg/kg / | mg/kg
/ /
14 ( 714 ( ,E) | 1,071(E)
SD 1428)
10 ( 1071-, 1428)
( 1428)
90 ( 1200) 100 ( ,E) | 300(E)
SD ( 300-,
10 900-)
104 ) ©®)
SD ( 4 )
60 250 1,000 143mg/kg /
101
——1000 — 143
6 , , | 800 4,000ppm | EPA
F344 , ppm( ) 800ppm
22 (8000) , 210mg/kg /
(4000-)
13 (1 (8000 | 4,000ppm 8,000ppm
F344 6 ppm)
15 5 )
6-15 250ppm 1,000ppm | EPA
CD-1 (1 6 2
30 )
6-15 (4000ppm-) 1,000ppm 4,000ppm | NOAEL 250
CD-1 a 6 , ) 1,000 ppm
30 ) (8000ppm)
(4000ppm-) 65.6 262.5
(8000ppm) mg/kg /
(4000ppm-)
250 ppm(E) | 1,000ppm | EPA
CD 112 (F, 1000ppm-) (B)
15 :3
30 1 6
5
)
(1 6
7
)
1

28




A W DN

10 (8000ppm) ( ) WHO
SD , 400ppm( 400ppm
25 (1 (3000ppm-) E) 3,000ppm | 105mg/kg /
6 % , R ®
5 ) =8000ppm)
2 ( )
(F, F, 3000ppm-) | 8000 ppm
Fl! FZ 4 ( )
(8000ppm)
(F,
3000ppm-, 8000ppm)
6-15 2,500ppm
SD 25 1 6 2500ppm
)
6-18 (4000ppm ( )
NZW (1 6 ) 1,000ppm 4,000ppm
15 ) )
( )
8,000ppm
)
WHO US EPA

29




ALT
AP ALP
AST

AUC
BUN

10 10
CHL
CHO
Cmax
CPK
CYP
GSH
Hb
Ht
LCso
LDso
LOAEL
LOEL
MCH
MCV
MLA
NOAEL
NOEL
OoCT
SCE
T2
TBIL
TDI
TG
Tmax
UDS

()

()
DNA

30

95
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