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Monitoring of Blood Vanadium Levels by Electron Spin Resonance Method

Hiromu SAKURAI

Department of Analytical Chemistry, Kyoto Pharmaceutical University

Physiological roles of vanadium have extensively been studied, and various functions of this metal ions
are proposed. Vanadium ion is usually present as the oxidation states of +3, +4 or +5, thus such oxida-
tion states are expected to relate their biological functions. We investigated whether the blood vanadium

levels can be monitored when vanadium compounds with various oxidation states are given to animals.
Vanadium compounds were injected to rats intrapenitorially at the dose of 5 mg/kg body weight as VCls,
VOSO4 or NaVOs. Total vanadium and vanadyl (+4 oxidation state) levels in blood and serum were de-
termined by neutron activation analysis (NAA) and electron spin resonance (ESR) method, respectively.
The vanadium concentrations determined by NAA and ESR were in good agreement. Blood vanadium
levels after 1 hr of administration of the compounds were found to be the highest in rats treated with V
(+5) compound among three compounds and followed by V(+4) and V(+3) compounds. Blood vana-
diums in rats treated with V(+5) and V(+4) compounds were present exclusively as-+4 oxidation state
(VO?*'). Thus the blood vanadium levels were monitored by ESR on rats treated with vanadium com-

pounds and the data were analyzed pharmacodynamically.
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Table 1. Total vanadium and vanadyl concentrations in bloods of rats treated with VCls, VOSO4 and NaVOg, de-
termined by NAA and ESR methods

Vanadium NaVO3 VOSO4 VCls
compound
administered whole Serum  blood
blood corpuscles WB S BC WB S BC
(wB) (S) (BC)
Vanadium Total V(NAA) 157 104 142 91 137 60 36 67 23
concentration
Total V(ESR) 173 112 133 109 151 70 40 76 24
VO** (ESR) 180 97 149 131 147 65 22 46 12
(n mol V/g)
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Fig. 1. Changes of vanadium concentrations in bloods of rats treated with VClz, VOSO4 and
NaVOQs3, determined by ESR method.
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Table 2. Pharmacokinetic parameters for the bloods of rats
treated with VOSO, and NaVOs;

vanadium
species VOSO4 NaVOg3
absorbance 64 % 100%
ka 4.107(hr™) 2.031(hr™)
ke 0.172(hr ™) 0.310(hr™)
Vd 349ml/kg 248ml/kg
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