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Mechanism of Hypoglycemic Effect of Vanadyl Sulfate in Rats.
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Vanadium has been known to be an essential trace elements for mammalians. Many physiological
and biological functions of this element have been proposed; inhibition of Na® Kt -ATPase, anti-cancer
effects, the presence in the active center of bromoperoxidase and insulin-mimetic effects for diabetic rats.

In the studies of insulin-mimetic effects of vanadium in rats, sodium vanadate (+5 oxidation state) in
the drinking water has exclusively used. However, we used vanadyl sulfate (44 oxidation state), which
is reported to be less toxic than sodium vanadate in rats.

Vanadyl sulfate showed excellent insulin-mimetic effects for STZ-diabetic rats. Glucose tolerance test
indicated that the STZ-diabetes was improved by vanadyl-administration, however, the serum insulin
levels were not increased to the normal levels. Vanadium sulfate stimulated glucose incorpolation into
adipocytes, suggesting that the effect of vanadium is due to the enhancement of glucose uptake in the
periperal tissues. Determination of total vanadium and vanadyl species in organs indicated that most
(~90%) vanadium ions present as a vanadyl form and coordinate with oxygen donors. On the basis of
these results, the active form of vanadium for insulin-mimetic effects in rats was proposed to be vanadyl

form as VO?*.
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7z (Fig. 2)o
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Fig. 1. Time course of blood glucose levels in STZ-diabetic rats treated with vanadyl sulfate. Values
are means £S.D. for 3 rats.

600

500

400

300

200

100

blood glucose level (mE/dl)

time (hour)

Fig. 2. Blood glucose levels during glucose tolerance test in STZ-diabetic rats (-0-), vanadyl terated
STZ-diabetic rats (-A-) and control rats (-O-). Values are expressed as means % S.D. for 3 rats.
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