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H. Huang, S.H. Tyan and H.J. Huang (1991) Effects of treatment with arsenite on 
the cytotoxicity of r-:ray-irradiated Chinese hamster ovary cells and human fibroblasts. 
Bull. Inst. Zool., Academia Sinica 31(4): 270-275. Pretreatment with arsenite for 12 h 
enhanced the cytotoxicity of r-ray-irradiated Chinese hamster ovary (CHO-K1) cells and 
human fibroblasts (HF). However, treatment with arsenite increased cellular glutathione 
in CHO-Kl cells, but not in HF. Post-treatment with arsenite for 12 h had no effect on 
the r-ray-irradiated CHO-Kl cells, and only slightly enhanced the cytotoxicity of r-ray
irradiated HF. These results are similar to the effects of pre- and post-treatment with 
arsenite on the cytotoxicity of bleomycin - a radiomimetic drug which also breaks cellu
lar DNA by means of a free radical mechanism and induces both single-strand and double-
strand DNA breaks. ~"-'/ .,..,. , 
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lular DNA strands through free radicals that 
mimic the effects of ionizing radiation, and 
since both bleomycin and ionizing radiation 
induce both singlestrand and double-strand 
DNA breaks, experiments were conducted to 
see if similar modulating effects of arsenite 
on r-ray-irradiated cells could be observed. 
This information may help in understanding 
the types of damage that can be influenced 
by arsenite. 

MATERIALS AND METHODS 

For some time arsenic - a human car
cinogen - has been known to be genotoxic. 
Recently arsenite - a trivalent form of arse
nic - has been shbwnto have a modulating 
effect on the genetic toxicity of many mut
agens. Post-treatment with arsenite has been 
shown to enhance the cytotoxicity of ultra
violet light (Lee et al., 1985; Okui and 
Fujiwara, 1986), cis-diaminedichloro
platinum (II) (Lee et al., 1986a), methyl 
methanesulfonate (Lee et al., 1986b), and 
ethyl methanesulfonate (Jan et al., 1990), 
but not the cytotoxicity of r-rays (Huang et 
al., 1989), or bleomycin (Jan et al., 1990). Cell cultures 
On the other hand, pretreatment with arsen- Chemicals for cell cultures were obtained 
ite has been shown to enhance the cytotox- from GIBCO (Grand Island, NY). Sodium 
icity of bleomycin (Jan et al., 1990), but not arsenite (SA) was purchased from Merck 
that of methyl methanesulfonate (Lee et al., (Darmstadt, F.R.G), Chinese hamster ovary 
1986b). Inasmuch as bleomycin breaks cel- (CHO-Kl) cells and human fibroblasts (HF) 
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