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Alleviation of Cadmium Cytotoxicity by Mangane
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Cadmium (Cd) is a highly toxic metal that causes adverse effects in organisms, but little is known
about how Cd enters cells. Recently, we established a Cd-resistant cell line (Cd-rB5) from immortal-
ized metallothionein-null mouse fibroblasts, and found that Cd-rB5 cells exhibited a marked decrease in
cellular uptake of manganese (Mn) as well as that of Cd when low concentrations of these metals
were added in the medium. Competition and kinetic analyses of cellular uptake of Cd and Mn have
revealed that a high affinity transport system for Mn is used for cellular incorporation of Cd. To fur-
ther elucidate the role of Mn transport in Cd toxicity, we examined the effect of Mn added in the
medium on cytotoxicity of Cd using Cd-rB5 and their parental cells. The addition of MnClz in the
medium enhanced the viability of Cd-exposed parental cells dose-dependently. ICsy value of CdCls
obtained in the presence of 10 uM MnCl, was approximately 10 times higher than that obtained in the
absence of MnClz. However, no alleviation of Cd cytotoxicity by MnCly addition was observed in Cd-
rB5 cells in which the high-affinity Mn transport system is down-regulated. These data suggest that

Mn may play an important role in both transport and cytotoxicity of Cd.
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Fig. 1 Effect of manganese on cadmium toxicity in Cd-resistant and parental cells. Parental
cells (A) and Cd-rB5 cells (B) were exposed to CdClz in the absence (closed circles) or pres-
ence of 1 (open circles), 3 (open squares) or 10uM (open triangles) MnClz for 48 hr, and then
the surviving cells were determined by MTT assay. (Mean + S.D., n=4).
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