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Effects of Arsenic Compounds on Murine Macrophage Functions in vitro

Teruaki SAKURAL Toshikazu kaIsg, and Kitao Fupiwara

Laboratory of Environmental Chemistry, School of Life Science,
Tokyo University of Pharmacy and Life Science

In this study, we observed the effects of both inorganic and organic arsenic compounds on immune functions of
murine peritoneal macrophages (PMs) in vitro. An inorganic arsenic compound, arsenite, was strongly toxic to
PMs, and the concentration of it that decreased in the number of surviving cells to 50 % of that in untreated con-
trols (ICsp) was 85 uM when the cells were incubated with arsenite in the presence of recombinant murine inter-
feron y (IFN y; 10 U/ml) and lipopolysaccharide (LPS ; 100 ng/ml) for 48 h. Also, arsenite induced necrosis in
PMs, inhibited strongly the nitric oxide secretion from PMs, and markedly enhanced the secretion of an inflammato-
ry cytokine, interleukin 1@ (IL - 1a ), from these cells during the induction of cell death. In contrast, the cytotoxic-
ity of an organic arsenic compound, dimethylarsinic acid (DMA), which is the final methylated metabolite of inor-
ganic arsenic compounds in humans, is very weak ; ICsy value of DMA was 3 mM. Interestingly, DMA selectively
induced apoptosis in PMs and decreased in the secretion of IL-1a from these cells, although it inhibited NO secre-
tion. Taken together, the methylation of inorganic arsenic compounds in humans plays an important role in supres-

sion of severe immunosuppression and inflammatory responses caused by inorganic arsenic compounds.
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Fig. 1 Metabolism of arsenic compounds in mammalia.
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Fig.2 Cytotoxicity of arsenic compounds in murine PMs. PMs isolated from ICR mice were incubated with
arsenite (O) or DMA (@) in the presence of 10 U/ml IFN y and 100 ng/ml LPS for 48 h at 37 C,
and the viability of the cells was determined by AB assay. One representive experiment out of three
similar performed is given. Results are expressed as arithmetic mean *= SD of triplicate dishes.
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Fig. 3 Effect of arsenic compounds on NO secretion from murine PMs. PMs isolated from ICR mice were
incubated with arsenite (O) or DMA (@) in the presence of 10 U/ml IFN 7 and 100 ng/ml LPS for
48 h at 37 C, and the concentrations of NO in the cluture supernatants of PMs were determined by
Griess assay. One representive experiment out of three similar performed is given. Results are
expressed as arithmetic mean = SD of triplicate dishes.
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Fig.4 Effect of arsenic compounds on IL-1 a secretion from murine PMs. PMs isolated from ICR mice
were incubated with arsenite (O) or DMA (@) in the presence of 10 U/ml IFN y and 100 ng/ml
LPS for 48 h at 37 T, and the concentrations of IL-1 a in the cluture supernatants of PMs were
determined by ELISA. One representive experiment out of three similar performed is given. Results
are expressed as arithmetic mean = SD of triplicate dishes.
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