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Vanadium has been known to be an essential trace element for rats and chicks, an inhibitor for Na™,
KT —ATPase, and a metal ion in the center of bromoperoxidase and to have an anti-cancer effect, and an
insulin mimetic effect for diabetic rats. However, in humans the biological and physiological roles of this
element has not yet been clear. To know the functions of vanadium, it is important to study the organ or
subcellular distributions and oxidation states of vanadium in animals. Among many techniques for the de-
termination of vanadium in biological specimens, we choose electron spin resonance (ESR) spectrometry,
which enable us to quantitate the concentrations of vanadyl and total vanadium in the same samples. The
total vanadium concentrations were compared with the neutron activation analysis method. As results, we
obtained the following important features; (1) most of the vanadium are incorporated in the VO?t state
after the V (IV) or V (V) state of vanadium compound was given to rats, (2) vanadyl ion in tissues

binds with oxygen ligands and forms square pyramidal structure.
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Fig. 1. Calibration curves for the low-molecular type (A) and the high-molecular type (B) of

vanadyl sulphate.
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Fig. 2. Total vanadium concentrations in subcellular fractions of liver (A and C) and kidney
(B and D) of rats treated with vanadyl sulphate (A and B) or sodium vanadate (C and D) .

V777Z) and \\XN show the results of the quantitation of total vanadium concentrations by ESR

and neutron activation analysis methods, respectively.
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Table 1. Concentrations and ratios of total vanadium and vanadyl species in subcellular
fractions of the liver and kidney of rats treated with vanadyl sulphate or sodium vanadate by

ESR method

Treatment Fractions Total vanadium Vanadyl species Ratio (%) of
(pg V/mg prot.) ( p#g V/mg prot.) (V4 /total V)

VOSO, liver homogenate 17.87 20.11 112.6

nuclei 14.58 12.53 85.9

mitochondria 39.01 39.01 100.0

microsomes 35.01 2548 72.8

supernatant 25.45 28.79 113.1

kidney homogenate 64.56 95.82 148.4

nuclei 37.63 9.62 25.6

mitochondria 78.75 87.92 111.6

microsomes 61.11 19.87 32.5

supernatant ) 116.75 135.63 116.2

NaVOQs; liver homogenate 30.13 22.82 75.7

nuclei 26.78 20.73 77.4

mitochondria 8251 72.56 87.9

microsomes 48.07 38.16 79.4

suﬁernatant ) 1 43.44 39.26 90.4

kidney homogenate 1 65.95 83.04 125.9

nuclei 58.64 66.29 113.1

mitochondria 150.45 178.08 118.4

microsomes 7789 18.07 23.2

supernatant 138.31 96.54 69.8
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