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Anti-hyperglycemic and Anti-hyperlipemic Activity Evaluation and
Mechanism of Action of a Tetracyclic Oxindole Derivative
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(College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Our previous research revealed that tetracyclic oxindole 7i was a potent o~glucosidase inhibitor. However, the
mechanism of a tetracyclic oxindole 7i on hyperglycemia and hyperlipidemia in vivo and in vitro were unclear. In this study,
the kinetic, intrinsic fluorescence and hydrophobic analyses of o-glucosidase on 7i showed that 7i, as an o~glucosidase in-
hibitor, directly bound to ¢~glucosidase and inhibited enzyme in an irreversible manner. Moreover, the effect on lipid accu-
mulation and Western blot in HepG2 and 3T3-L1 cells was analyzed. The results exhibited that 7i apparently reduced blood
lipid content and increased the phosphorylation level of AMPK and ACC. In addition, the type 2 diabetic mice were treated
with compound 7i. The results demonstrated that increase levels of postprandial blood glucose and total cholesterol and
triglycerides of diabetic mice were significantly suppressed in the 7i-administered group in vivo. The histological observa-
tions showed that 7i improved hydropic degeneration and steatosis of diabetic mouse liver. These results provide new insights
into the molecular mechanisms of 7i alleviated hyperglycemia and hyperlipemia by inhibiting o~glucosidase and regulating
the AMPK/ACC pathway, and indicate that 7i may be a promising therapeutic agent for the treatment of diabetes.
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Fig. 1 Structure of compound 7i
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