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Abstract

Although no dose-related increases in
the incidence of tumors have been observed
in cancer bioassays with styrene, exposures
to styrene are still of great health concern
based upon its bioactivation to styrene oxide
(SO). In contrast to styrene, SO formed as
mixtures of R- and S-enantiomers in vivo has
been classified as a probable human
carcinogen and an established rodent
carcinogen. Previous studies have shown that
R-8SO and S-S0 are differentially detoxified
by epoxide hydrolase and glutathione S-
transferase, suggesting that SO enantiomers
may differ in their potential for eliciting
cytotoxic and mutagenic effects in vive and
in vitro. The proposed study examined the
relative contribution of these two isomers
in the cytotoxicity and mutant frequency
induced by the racemic SO (R+S) in vitro.
We determined the cytotoxicity, frequencies



of mutations at the hypoxanthine guanine
phosphoribosy! transferase (hprf) gene and
thymidine kinase (#) gene in TK6 human
lymphoblastoid cells treated with SO and its
isomers. Qur data showed that R-SO, S-SO
and (R+S)-SO were cytotoxic and mutagenic
in TK6 cells in a dose-dependent fashion.
However, there is no statistically significant
difference among R-SO-, $-SO- and (R+S)-
SO-induced cytotoxicity, Aprt and 1k mutant
frequencies. Taken together, R-SO and S-SO
may play a similar important role in SO-
induced cytotoxicity and mutagenicity.
Currently, we are studying the Aprt mutation
frequency induced in mice following
exposure to SO and its optical isomers to
shed light on the mechanisms of differential
biological effects induced by SO and its
optical isomers in vivo. The data obtained
from this project may help ascertain the
relative contribution of R-SO and S-8SO to
the overall mutagenic burden produced by
styrene i vivo, and advance our
understanding of the mechanisms of
mutagenesis and carcinogenesis of SO.

Keywords: styrene, styrene oxide ~ optical
isomer ~ cytotoxicity + mutagenicity - Aprt
gene ~ tk gene
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