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Health effects of the biofuel ETBE as modified by the genetic polymorphisms of its m
etabolizing enzyme
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Ethyl tertiary-butyl ether (ETBE) is a biofuel for vehicles. ETBE had toxicity onl

y at high concentrations as showed in earlier experiments. However, it is not known if it induces damages
when its metabolizing enzyme ALDH2 (aldehyde dehydrogenase 2) is inactive. Mice with normal, low active or
inactive ALDH2 were exposed to ETBE at low concentrations (50-500 ppm). DNA damages in liver and sperm we
re observed in mice with low active and inactive ALDH2 exposed to 200 and 500 ppm ETBE, but not in mice wi
th normal enzyme activity. Metabolites in blood and urine of mice exposed to ETBE or its intermediate meta
bolite TBA (tertiary-butyl alcohol) were analyzed and it was shown that ALDH2 is involved in the metabolis
m and toxicity of TBA, too. Our findings suggested that only exposure to high concentrations of ETBE may r

esult in DNA damages in mice with active ALDH2, while low active and inactive ALDH2 enzyme can significant
ly enhance ETBE-induced damage even at low concentrations.

ETBE



ETBE

17
ETBE
ETBE
19 ETBE
22
ETBE
21
ETBE
ETBE
90
1500 ppm
ETBE NOAEL 500 ppm
ETBE
ETBE
ETBE
ETBE CYP A6 El
- TBA
2 ALDH2
489
Glu Lys

ALDH2
ETBE
ALDH2
ETBE
ETBE
ETBE
ETBE
2 ALDH2
ETBE
ETBE
ETBE
ETBE
ETBE
ETBE
ALDH2
DNA
8-0H- G
ETBE
ETBE
ETBE
ETBE
TBA ALDH2



ETBE
1 ETBE ALDH2
KO
HT
ETBE
ETBE Aldh2
DNA
ETBE
KO HT
200ppm
DNA
KO 500ppm  ETBE
ALDH2 ETBE
Aldh2
ETBE
500ppm
DNA
ETBE
2 ETBE
ALDH2
ETBE 50 200 500 pmm
DNA
ETBE
ALDH2 KO HT
200 500 ppm
DNA ALDH2
KO HT 200 ppm
DNA
h0GG1
ETBE DNA
200 ppm ETBE ALDH2
ETBE
ALDH2
500 ppm DNA

3 ETBE

TBA

ALDH2
500 ppm  ETBE
TBA
TBA 2- -1,2-
MPD
ALDH2
TBA ALDH2
ETBE
ALDH2
ETBE
ETBE
TBA
ALDH2
C57BL/6J WT
ALDH2
0 5 20 mg/ml
6 DNA
DNA
ALDH2
TBA  ALDH2
DNA
TBA
TBA  ETBE
ETBE ALDH2
[ I B
v
ETBE
I ALDH2
3
2012 ETBE
DNA

p24

40



Rui-Sheng Wang, Megumi Suda, Katsumi
Ohtani, Zugquan Weng 2013 Enhanced
genotoxic effects of ethyl tertiary butyl
ether in sperm of Aldh2 gene knockout mice.
11th International Conference on
Environmental Mutagens, Program and
Abstract Book, p228.

Rui-Sheng Wang, Zuguan Weng*, Katsumi
Ohtani, Megumi Suda and Yukie Yanagiba
(2014) Assessment of the reproductive
toxicity of inhalation exposure to Ethyl
tertiary Butyl Ether in male mice with
normal, low active and inactive ALDH2. The

53rs Annual Meeting of the Society of
Toxicology, Toxicologist 2014, page 442.

@D
Rui-Sheng Wang

10321895

@

Megumi Suda

90415969

Zugquan Weng

10541170

Yukie Yanagiba

90467283

Tetsuya Suzuki

20573950



