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Vanadium stimulates leptin secretion from rat adipocytes

Hiroyuki Kawachi, Yasushi Mima, Tohru Matsui, Teruo Kawada and Hideo Yano
Graduate School of Agriculture, Kyoto University

Leptin is a peptide hormone that is secreted primarily from adipocytes, and acts as a key signaling factor for reg-
ulating appetite and energy balance. Several studies have demonstrated that insulin increases leptin protein secre-
tion probably through the change of glucose metabolism. Vanadium has been reported to possess insulin-mimetic
activity and stimulate glucose uptake on various types of cells. The purpose of this study was to examine the effect
of vanadium on leptin secretion from rat adipocytes. Insulin and vanadyl sulfate stimulated in leptin secretion from
rat adipocytes after 2 h of treatment. Phosphatidylinositol 3-kinase inhibitor, LY294002 decreased both insulin- and
vanadyl sulfate-stimulated leptin secretion. On the other hands, mRNA levels for leptin were decreased by vahadyl
sulfate, though insulin treatment did not significantly affect leptin mRNA synthesis. These findings suggest that
vanadium decreases leptin gene synthesis, but stimulates leptin protein secretion through the phosphatidylinositol 3-

kinase pathway.
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Fig. 1 Effect of insulin on leptin secretion from rat adipocytes.
Values are means *= S.D. for triplicated cultures. Values with asterisk are significantly
different from the control. : P<0.05.
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Fig. 2 Effect of vanadyl sulfate on leptin secretion from rat adipocytes.
Values are means * S.D. for triplicated cultures. Values with asterisk are significantly
different from the control. : P<0.05.
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Fig. 3 Synergistic effect of insulin and vanadyl sulfate on leptin secretion from rat adipocytes.
Values are means * SD. for duplicated cultures (simultaneous addition of insulin and
vanadyl sulfate), or triplicated cultures (others). Effect of insulin : P=0.009 ; Effect of
vanadyl sulfate : P = 0.005 ; Interaction : P>0.05.
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Fig. 4 Effect of phosphatidylinositol 3-kinase inhibitor, LY294002 on insulin- or vanadyl sul-
fate-stimulated leptin secretion from rat adipocytes.

Values are means = S.D. for triplicated cultures. Values with different letters are sig-
nificantly different. : P<0.05.
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Fig. 5 Semi-quantitative RT-PCR analysis of leptin and f-actin mRNA expression of rat
adipocytes.
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