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Distribution and Physiological Roles of Vanadium

Hiromu Sakurai and Masami Nakai

Department of Analytical Chemistry, Kyoto Pharmaceutical University

As vanadium has a wide broad of redox potential, which depend on oxidation states and differ from the
potentials of iron or copper ions, various physiological roles have been expected. For understanding the
physiological and pharmacological roles of vanadium compounds, both distributions of vanadium, deter-
mined by neutron activation analysis (NAA) method and kinetics of vanadium, estimated by blood cir-
culation monitoring electron spin resonance (BCM-ESR) method were examined. When rats were treated
with vanadyl sulfate (+ 4), vanadium was well incorporated in both normal and STZ-diabetic rats,
where the significant differences were not observed. In subcellular fractions of the liver of rats treated
with vanadyl sulfate (+ 4) or sodium vanadate (+5), vanadium concentrations of nuclear fractions de-
creased and those of mitochondria and microsomal fractions increased, as the administered vanadium was
elevated. Vanadium concentrations in nuclear fractions were higher in the rats treated with vanadyl sul-
fate than those with sodium vanadate. When rats were given vanadyl sulfate by i. v. injections, ESR spec-
tra with a hyperfine structure of eight line signals due to vanadyl ions appeared immediately after the in-
jection and decreased slowly. This BCM-ESR method can be applied for the real time analysis of not only

blood vanadium concentrations but metal ions in the paramagnetic states.
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Fig. 1 Organ distribution of total V in normal and STZ-rats treated with VOSO4 for 6
days. Total V concentrations were determined by NAA method (n=2).
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Fig. 2 Blood monitoring of vanadyl states by in vivo ESR spectrometry. Rat was treated
by i. v. injection of VOSO4 under anaesthesia. ESR spectra were recorded at room tempera-

ture and at 2 min interval.
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Table. 1 Subcellular distribution of V in the liver of rats treated with various vanadium

compounds.
Treatment
Subcellular NaVOs3 NaVQs NH4VO3 VOSO4
fraction 3.13mgV/kg/day 0.63mgV/kg/day  30#gV/kg  0.63mgV/kg/day
for 3 days for 3. days Single injection for 3 days

" homogenate 100% 100% 100% 100%
nuclei 13.3 17.3 44.9 25.1
mitochondria 41.1 27.3 20.6 35.1
lysosomes e —_— 10.7 ——
microsomes 23.9 13.8 4.2 10.9
cytosols 21.6 41.7 19.5 28.8
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