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Insulin-mimetic Action of Vanadyl Complexes and Distribution of Vanadium
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Department of Analytical Chemistry, Kyoto Pharmaceutical University

Vanadyl sulfate (VS) and sulfur ligand-vanadyl complexes such as bis (N.N-dimethyldithiocarba-
mato) oxovanadium [V-M], bis (N.N-diehyldithiocarbamato) oxovanadium [V-E], bis (pyrrolidine-N -
carbodithioato) oxovanadium [V-P] inhibited dose dependently the release of free fatty acid (FFA) from
rat adipocytes. Among them, V-P complex was found to be the most effective complex. Therefore, the
V-P complex was given to the streptozotocin-induced diabetic rats (STZ-rats) orally or intraperitoneal-
ly to examine the effect of the complex in vivo. Blood glucose levels of STZ-rats dropped from hyperg-
lycemic levels to the normal range within one or two days after treatment with V-P complex. In normal
rats treated with V-P complex, vanadium distributed in almost tissues, especially in bone and kidney.
But in rats treated with VS, vanadium was found in kidney abundantly. Thus, it was suggested that the
renal toxicity due to V-P complex is lower than that of VS, indicating that V-P complex is a good agent

to treat the diabetes.
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(a) Bis (N, N-dimethyldithiocarbamato) oxovanadium (IV) @ V-M #§{&
(b) Bis (N, N-diethyldithiocarbamato) oxovanadium (IV) : V-E §§{&
(¢) Bis (pyrrolidine-N-carbodithioato) oxovanadium (IV) : V-P &

IS D BT > TEB L 72,
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Fig. 1 Inhibitory effects of vanadyl complexes on FFA release from rat adipocytes treated

with epinephrine in the absence of glucose.
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Fig. 2 Basal serum glucose changes in the STZ-diabetic rats treated with V-P.
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Fig. 3 Organ distributions of total vanadium in normal rats treated with V-P complex or
VS.
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Fig. 4 Subcellular distributions of total vanadium in the liver and kidney of normal rats
treated with V-P complex or VS.
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