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Te-Chang Lee, K. Y. Jan and Tsing-Cheng Wang (1988) Induction of sister 
chromatid exchanges by arsenic in primary rat tracheal epithelial cells. Bull. Inst. Zool., 
Academia Sinica .27(2): 105-110. Arsenic is known to induce sister chromatid exchanges 
(SCEs) in various mammalian fibroblasts and lymphocytes, but there is no report in an 
epithelial cell system.. Since airway epithelium is an important toxicological target 
during the exposure to environmental arsenic, we studied the effect of arsenic on 
primary rat tracheal epithelial (RTE) cells. We report that both sodium arsenite 
(trivalent) and sodium arsenate (pentavalent) significantly elevate the frequency of 
SCEs in primary R TE cells in vitro. The trivalent sodium arsenite is > lO-fold more 
potent than the pentavalent sodium arsenate. The apparent doubling time for RTE 
cells isolated from a Sprague Dawley strain is 16 hours. Poisson model is found 
applicable' to describe the behaviour of SCE rates in RTE cells. 
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Arsenic is a widely distributed environ
mental carcinogen (L~onard and Lauwerys, 
1980; Pershagen, 1981) . Syrian hams ters 
which are given intratracheal instillations of 
arsenic develop adenomas and carcinoms of 
the lung (Ishinish, et al., 1983; Pershagen, et 

al., 1984; Pershagen and Bjorklund, 1985). 
These results indicate that airway epithelium 
is an important toxicological target during 
the exposure to arsenic. Recently, primary 
rat tracheal epithelial (RTE) cells have been 
used to investigate the chemical carcino
genesis in vitro (Thomassen, et al., 1983: Pai, 
et al., 1983: Mass, et at., 1984a, b: Thomas
sen, et at., 1985), because these cells have 
several unique advantages for study of the 

genotoxic effects of environmental mutagens 
and/or carcinogens (Nettesheim and Barrett, 
1984). Sister chromatid exchange (SeE) is 
a popular and sensitive indicator for detect

ing DNA-damaging agents (Latt, 1981: 
Takehisa, 1982). Arsenicals have been re
ported to induce SeEs in mammalian fibro

blasts and lymphocytes (Zanzoni and Jung, 
1980; Larramendy, et at., 1981; Nakamuro 
and Sayato, 1981; Wen, et al., 1981; Wan, 

et at.,. 1982), but there is still no report in 
epithelial cells, which are more relevant in 

association with carcinogenesis in vivo. Thus, 
in this communication, we report that both 
trivalent and pentavalent arsenicals can 
induce SeEs in primary epithelial cells. 
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