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In vitro and in vivo insulinomimetic activity of vanadyl-phosphonate complexes

Kenji KAwaBE and Hiromu SAKURAI

Department of Analytical and Bioinorganic Chemistry, Kyoto Pharmaceutical University

Much interest has been focused on the potency of vanadyl (VO) complexes as an orally active antidiabetic agent.
Because the numbers of insulinomimetic VO complexes reported to date are still limited, we prepared a new series
of VO complexes with ligands containing phosphonate group.

In vitro insulinomimetic activities of the complexes were higher than that of VOSO4 (VS) in terms of ICsy value,
50% inhibition concentration of VO complex on epinephrine-stimulated free fatty acids (FFA) release from isolated
rat adipocytes. Among them, a vanadyl-N-(phosphonomethyl) iminodiacetate (VO (pida)) complex exhibited the
highest activity. In in vivo trial, high blood glucose levels of streptozotocin-induced diabetic rats (STZ-rats) were
normalized within 7 days after daily oral administrations of the complex, and glucose tolerance of rats was
improved. From the results, it was concluded that vanadyl-phosphonate complexes are proposed to be a new candi-

date for orally active therapeutic of type 1 diabetes mellitus.
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Fig. 1 Ligands used in this study and the possible structures of their VO complexes.
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Fig. 2 Inhibitory effects of VOSO4 as a positive control and VO complexes on epinephrine-stimulated FFA release from

isolated rat adipocytes. Data are expressed as the means = standard deviations of 3 experiments.

Table 1. Estimated ICso values, 50% inhibition concentration of VO compounds

on epinephrine-stimulated FFA release from isolated rat adipocytes.

Complex ICs0 (mM)
VO(pida) 051 * 0.02*
VO + 2amp 057 = 0.05*
VO(paa), 074 = 003% ¥
VO(mdpa), 088 = 0027
VOSOy 1.00 = 0.08

% Significance at P < 0.05 vs. VOSOy.
1 Significance at P < 0.05 vs. VO (pida).

Table 2. Serum parameters in STZ-rats treated with VO (pida) complex.

n HbAic Insulin FFA BUN
(%) (uU/mL) (mEq/L) (mg/mL)
Normal rats 3 27 =01 127 = 47 059 £ 0.12 100 = 47
STZ-rats before treatments 13 45 £ 04% T 51+ 1.7*% 055 = 0.12 190 + 25*
STZ-rats treated with saline for 14 days® 3 62=05* 51x12% 055+ 010 219 = 37*
STZ-rats with VO(pida) for 14 days® 10 46 = 14% 1 60 = 45% 047 = 017 270 = 59*

a) Control group. b) Treated group.
* Significance at P < 001 vs. Normal rats.
+ Significance at P < 0.01 vs. Control group.
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Fig. 3 Changes in blood glucose level (top) and body weight (bottom) of STZ-rats received daily oral administrations of
saline (control group : @ ; n = 3) and VO (pida) (treated group : O ; n=10).
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Fig. 4 Glucose tolerance in STZ-rats after oral treatment of saline (control group : @) or VO (pida) (treated group : O) for
14 days. Oral glucose tolerance tests were performed after fasting of rats for 12 h and then glucose solution was
given at a dose of 2 g/kg body weight.
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