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Cytotoxicity of Inorganic and Methylated Arsenic Compounds

in Murine Macrophagses

Teruaki Sakurai, Toshikazu Kaise and Chiyo Matsubara
Laboratory of Environmental Chemistry, School of Life Science,

Tokyo University of Pharmacy and Life Science

In the present study, we demonstrated the cytotoxic effects of inorganic arsenicals, arsenite and arsen-
ate, and organic arsenic compounds, monomethylarsonic acid (MAA), dimethylarsinic acid (DMAA) and
trimethylarsine oxide (TMAOQ), which are metabolites of inorganic arsenicals in mammalian bodies, using
murine peritoneal macrophages in vitro. Inorganic arsenicals, both arsenite and arsenate, were strongly
toxic to macrophages, and their concentrations that decreased the number of surviving cells to 50% of
that in untreated controls (ICsp) was 5 or 500 #M, respectively. These inorganic arsenicals mainly caused
necrosis. In contrast, the cytotoxic effects of methylated arsenic compounds were much lower than those
of inorganic arsenicals. The ICsy of DMAA was about 5 mM, and MAA and TMAO had no toxicity even
at concentrations over 10 mM, and DMAA mainly induced apoptotic cell death. These data imply that
methylation of inorganic arsenicals in mammalia play an important role to suppress both severe immuno-

suppression and inflammatory responses caused by inorganic arsenicals.
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Fig.1 Metabolism of arsenicals in mammalia.
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Fig.2 Effects of arsenic compounds on viability of macrophages. Monolayers of peritoneal
macrophageswere incubated with various concentrations of arsenite (O), arsenate ([]) or
DMAA (&) for 48 h at 37°C, and the viability of cells was determined by measuring by
AB assay.
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Fig.3 Morpholpgical changes of peritoneal macrophages by incubation with arsenic com-
pounds for 48 h at 37C.
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Fig.4 Effects of arsenic compounds on nitric oxide production of peritoneal macrophages.,
Peritonealmacrophages were incubated with arsenic compounds or medium alone for 48 h at
37°C in the presence or absence of 100 U/ml murine recombinant interferony and 100

ng/ml lipopolysaccharide (0111: B4).
After the incubation period, nitric oxide concentrations in culture supernatants were mea-

sured by Griess reagent.
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Fig.5 Effect of GSH depletion or exogenous GSH on arsenic compounds induced cell
death. Peritoneal macrophages were incubated with arsenic compounds in the presence or
absence of 1 mM BSO and/or 10 mM GSH for 48 h at 377, and the viability of cells was

determined by-measuring by AB assay.
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