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Evaluation of absorption processes of vanadium compounds by ESR
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Vanadium with insulinomimetic action exists as vanadyl and vanadate species in nature. Recently, vanadyl sulfate
(VOSO4) and sodium vanadate (NaVOs) have been examined clinically to find whether they improve human diabetes
mellitus (DM). In 2001, it was reported that DM has been improved by the treatment of VOSOy4 in which plasma
vanadium level during VS treatment was found to correlate with insulinomimetic activity. Therefore, we studied the
absorption processes of VOSO4 and NaVOs with respect to total vanadium as well as vanadyl levels in the blood by
using electron spin resonance (ESR). Four blood concentration curves for the two compounds exhibited two absorp-
tion maxima, indicating that more than two absorption sites of ionic vanadium compounds exist in the gastrointes-

tine. Bioavailability of NaVOs was higher than that of VOSQy, indicating vanadyl is less toxic than vanadate.
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Fig. 1 Time courses of vanady! concentration (a) and total vanadium concentration (b) in
the blood of healthy rats following oral administration of VOSO4 (@) or NaVO3 (O)
at a dose of 10 mg vanadium / kg body weight.

Each symbol represents the mean = s.d. (n = 3 rats).
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Fig. 2 Time courses for the vanadyl state distrubution to the total vanadium level
(vanadyl/ total vanadium ratio) following oral administratuion of VOSOy (gray col-
umn) or NaVOs (open column) at a a dose of 10 mg vanadium / kg body weight.
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