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Organ Distributions and Oxidation States of Vanadium Compounds

Hiromu SAKURAI'", Koichiro TSUCHIYA", Mikio NISHIDA”
Jitsuya TaKADA” and Mutsuo KOYAMA”
“Department of Analytical Chemistry and Z)Department of Biochemistry,
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For understanding the physiological roles and the redox pathway of vanadium compounds, through
which the metal ions are transfered to appropriate locations, the distribution of vanadyl {+ 4) species,
estimated by ESR, and total vanadium, determined by neutron activation analysis, were examined in
organs and subcellular fractions of the liver of rats treated with vanadyl (+ 4) sulfate or sodium vana-
date (+5). Both vanadium compounds distributed in a similar manner in the following orders; kidney >
serum > liver = blood > pancreas > testis > lung = spleen. The ratio of vanadyl ion to total vanadium
in a whole homogenate was almost the same after the both treatments,k'buvt the ratios in subcellular frac-
tions varied depending on the vanadium compound and the fraction. Apprbximately 30-70% of the vana-

date was reduced to vanadyl form in the subcellular fractions of the liver.
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Fig.1. Gamma-ray spectrogram of liver homogenates of rats treated with NaVOa.
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Fig.2. ESR spectra of liver (A) and Kidney (B) homogenates of rats treated with NaVOs.

*
Table 1. Distribution of total vanadium content in rat organs

NaVOjs-treated VOSO,-treated
Brain n.d. n.d.
Thymus 0.53 0.66
Heart 0.74 0.81
Lung 1.27 1.21
Liver 3.95 2.56
Spleen 1.12 1.39
Kidney 17.70 17.23
Panceas 1.25 2.36
Testis 1.25 1.58
Serum 14.57 9.52

Blood 3.40 2.85

* /ng/gr freezed dry weight
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Table 2. Concentrations and ratios of total vanadium and vanadyl species in subcellular
fractions of the liver of rats treated with vanadium compounds )

Total vanadium  Vanadyl species Ratio (%) of

T t i
reatment Fraction (ug V/gr Prot.) {pg v**/gr Prot) (V4" /total V)

None whole homogenate n.d. n.d. —
nuclei n.d. n.d. -
mitochondria 1.09 n.d. -
microsomes 1.02 n.d. -
supernatant 0.57 n.d.

VOSO4 whole homogenate 43.87 28.99 66.1
nuclei 49.90 8.13 16.3
mitochondria 69.90 13.24 18.9
microsomes 21.76 9.22 42.4
supernatant 57.29 27.35 47.7

NaVOs3 whole homogenate 41.14 27.88 67.8
nuclei 26.08 14.28 54.8
mitochondria 42.23 11.56 27 .4
microsomes 21.26 7.11» 33.4
supernatant 64.56 49.66 76.9

n.d.: not detected.
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Fig.3. Total vanadium levels in liver of rats treated with vanadium compounds.
W vanadyl sulfate-treaaed rats
== sodium vanadate-treated rats
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