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The effect of ethyl tertiary-butyl ether, a bioethanol-derived fuel oxygenate
on immune responses
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To determine the effect of ETBE, a bioethanol-derived fuel oxygenate, on immune
response, the adjuvant effect of ETBE was investigated. First, we injected ovalbumin
and 0.1 to 3 % ETBE in saline solution to mice. After 21 days, anti—OVA IgG levels in
serum of the mice were measured. The mice injected with 3 % ETBE were dead within a day.
ETBE at concentrations between 0.1 to 1 % did not affect anti—OVA IgG level, thus single
injection of ETBE with the antigen was considered to have no adjuvant effect on the
antibody production. Next, we injected 1 % ETBE 5 times per week from day O to day 20
to mice immunized with ovalbumin on day 0. The levels of anti—-OVA IgG in serum of
immunized mice with successive injection of 1 % ETBE were higher than those of immunized
mice without injection of ETBE. This result indicated that the chronic exposure of ETBE
might exert adjuvant activity.

In addition, 1 % ETBE treatment attenuated the degranulation of mast cell 1ine RBL2H3.

These results indicated 1 % ETBE may potentially affect immune responses. Although
low concentrations of ETBE evaporated from fuels might not affect human health, accidental
exposure to a high concentration of ETBE is likely to affect immune responses.
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Table 1
Toxicity of intraperitoneal injection of
ETBE to mice

ETBE (%) | Number of dead/number of tested
0 0/7
0.1 0/ 8
0.3 0/ 8
1.0 0/8
3.0 8 /8
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Figure 1 The effect of single ETBE

exposure on anti—-OVA IgG production in
mice.

Mice were i.p. injected with 100 u g of
OVA with or without 0.1, 0.3, and 1 % of
ETBE (day 0). On day 21, anti-OVA IgG
antibodies in sera were determined by
ELISA. Values are expressed as mean +
S.E.M. of 5 to 8 mice
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Figure 2 The effect of successive ETBE
exposure on anti—OVA IgG production in
mice.

Mice were 1i.p. injected or p.o.
administered with 100 u g of OVA on day 0.
The mice were 1i.p. injected or p.o.
administered everyday with or without 1 %
of ETBE till day 20. On day 21, anti-OVA
IgG antibodies in sera were determined by
ELISA. Values are expressed as mean +
S.E.M. of 5 to 8 mice. * p<0.05 vs 1i.p.
immunized mice without ETBE injection
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Figure 3  Effect of ETBE on the release

of B -hexosaminidase from RBL2H3 cells.

Anti—ovalbumin IgE-sensitized RBL2H3
cells were pre—incubated with the
indicated concentrations of ETBE for 15
min. The cells were then stimulated with
ovalbumin (5 p g/ml) in the presence or
absence of ETBE. The quantity of S
~hexosaminidase 1is expressed as the
percentage of total S —hexosaminidase.
Bars show means and S. E. M. of six cultures.
* p<0. 05 vs absence of compound
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