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Insulin Like Effects of IIb Group Metal Iones Zn?*, Cd*", Hg®™"
and Selenate in Rat Adipocytes

Osamu EZAKI

National Institute of Health and Nutrition

Selenate was found to have several insulin-like effects in rat adipocytes: stimulation of glucose
transport activity by translocation of two types of glucose transporters from intracellular sites to the
plasma membrane, stimulation of cAMP phosphodiesterase activity, and stimulation of ribosomal S6 pro-
tein phosphorylation, Furthermore, in intact cells addition of 1 mM selenate stimulated tyrosyl phosphory-
lation of 210-, 170-, 120-, 95-, 70-, and 60-kDa proteins but failed to stimulate insulin receptor
kinase activity, suggesting that selenate stimulated other tyrosine kinase. In the presence of insulin,
selenate enhances insulin receptor kinase activity and phosphorylations of insulin-stimulated tyrosyl
phosphoproteins. These results may provide clues for the elucidation of the role of selenium in animals
and the mechanism of insulin action.

Zn?t (1mM) , Cd®** (1mM) , and Hg?* (0.1mM) belonging to the IIb group in the periodic‘ table
stimulated glucose transport activity and cAMP phosphodiesterase in rat adipocytes. The stimulation of
glucose transport was due to the translocation of glucose transporters from the intracellular site to the
plasma membrane. However, in intact adipocytes none of these ions stimulated insulin receptor kinase
activity or phosphorylation of the 95-kDa subunit of insulin receptor or 170- or 60-kDa proteins at the
tyrosyl residues. These proteins were markedly phosphorylated by addition of 0.3nM insulin which
stimulated glucose transport activity as effectively as these metal ions. These results indicate that

Zn?t, Cd?t, and Hg?" mimic insulin action by a post-receptor / kinase mechanism.
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Table 1. The insulin-like effects of various elements

BEST 8 of INSULIN MIMICKERS

1 SELENATE 0.1mM
2 VANADATE 0.6 mM
3 Zn 0.7mM
4 Cd 0.7mM
5 Hg ?
6 Mn 10 mM
7 Mg ?
8 Ca ?

The concentration of elements was given to have the same potency to
show 50% activity of maximal insulin-stimulated glucose transport
rate
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SELENATE-STIMULATED GLUCOSE TRANSPORT ACTIVITY
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Fig. 1. Selenate-stimulated glucose transport activity. In panel A, isolated rat adipocytes in
buffer A were exposed to the indicated concentrations of selenate for 30 min at 37°C (O). In
panel B, cells were incubated with 1 mM selenate for the indicated periods at 37C (O). At
the end of the incubations, 3-0-[**C|methyl-D-glucose uptake was measured. As control, cells
were incubated with 1 nM insulin for 10 min (). The data show mean values*SE. (n =
3).
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GLUCOSE TRANSPORT ACTVITY
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Fig. 2. Effects of concentrations of Zn?%, Cd®", or Hg?" on the 3-O-methyl-D-glucose up-

take in the absence and presence of 1 nM insulin. Aliquots of adipocytes were exposed to the
indicated concentrations of ZnSO, (A), CdCly (B), and HgCly (C) for 30 min at 37°C, mixed
with 1 nM insulin (@) or without insulin (O), and incubated for an additional 10 min. At
the end of incubation, 3-O-methyl-D-glucose uptake was measured. The data show mean
values£S.E.(n = 3).
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