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Te-Chang Lee, Karl C. C. Lee, Cheng Chang and Woon-Long Jwo (1986) Cell
cycle dependence of the cytotoxicity and clastogenicity of sodium arsenite in Chinese 
ham~ter ovary cells. Bull. Inst. Zool., Academia Sinica 25(1): 81-87. The cell-cycle 
time of the rep1ated shake-off mitotic cells was determined to be 16 h, with an G 1 
of 6 h, an S of 6 hand G2 plus mitosis of 4 h. Cells at early G 1 were the most 
sensitive to the killing and mitotic inhibition of sodium arsenite. Whereas, the highest 
clastogenicity of sodium arsenite was detected at G l/S border. Sodium arsenite 
may be classified as an S-dependent cla3togen, because the aberrations indcued were 
1'11fl1nly chromatid breaks and chromatid exchanges, when the cells were treated with 
sodium arsenite in Gland early S phases. 

A.rsenic, one of the most common and 
important trace e~ements in our environment, 
has been well known in its acute and chronic 
toxicity, clastogenicity, teratogenicity and 
carcinogenicity (Squibb and Fowler, 1983). 
There is a possibility that the fossil-fuel energy 
will be utilized in the next several, decades. 
Thus, .the conversion process of fossil fuel 
will result in massive mobilization of arsenic 
(Piver, 1983; Woolson, 1983). However, our 
present knowledge concerning biochemical 
mechanisms of arsenic toxicity in mammals 
is far from complete. The position of a cell 
in its life cycle influences the lethal effect of 
genotoxic agent (Sinclair, 1968; Clarkson, 
1978; Riddle and Hsie, 1978; Burki et al., 
1980; Goth-Goldstein et al., 1984; Wiezorek, 
1984; Enninga et aI., 1985). As a prerequisite 
for understanding the cellular response to the 
insult of arsenic, we have studied the cyto
toxic and clastogenic effects of sodium arsenite 
(a trivalent arsenic) in different phases of the 

cell cycle in Chinese hamster ovary (CHO) cells. 

MATERIALS AND METHODS 

Cell line and cell culture 

Chemicals for cell culture were obtained 
from GIBCO (Grand Island, NY). Sodium 
arsenite was purchased from Merck (Darm
stadt., F. R. G.). CHO cells were kindly pro
vided by Dr. S. Soukup (Children's Hospital 
Research Foundation, Cincinnati, OH), and 
maintained in McCoy's 5a medium supple
mented with 10% heat-inactivated fetal calf 
serum and antibiotics as described previously 
(Lee et al., 1985). 

Synchronizaton 

Synchronous cell populations were ob
tained by selective mitotic detachment as 
described in Crespi and Thilly (1982). Briefly, 
3 X 106 cells were inoculated in a 80 cm'.! flask 
and grown overnight. Colcemid was added 
to a final concentration of 0.037,ug/ml and 
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