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Inhibition of Adipocyte Differentiation and Adipogenesis by the Extract
from Sophora japonica Fruit
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The world-wide rate of obesity is increasing continuously, representing a serious medical threat since it
is associated with a variety of diseases including type 2 diabetes, cardiovascular disease, and numerous
cancers. Sophora japonicais used as a traditional herb for medicinal purposes in eastern Asia. However,
the anti-obesity effects of S. japonicafruit have not been explored. The aim of this study is to investigate
the inhibition of adipocyte differentiation and adipogenesis by an ethanol extract of S. japonicafruit
(EESF) in 3T3-L1 pre-adipocytes. Our results demonstrate that EESF suppressed the terminal
differentiation of 3T3-L1 pre-adipocytes in a dose-dependent manner, as confirmed by a decrease in lipid
droplet number and lipid content through Oil Red O staining. EESF significantly reduced the
accumulation of cellular triglyceride, which was associated with a significant inhibition of the levels of
pro-adipogenic transcription factors, including PPARy, C/EBPa and C/EBP[. In addition, EESF
potentially down regulated the expression levels of adipocyte-specific proteins, including aP2 and leptin.
In particular, EESF treatment effectively enhanced the activation of the AMPK signaling pathway;
however, the co-treatment with compound C, an inhibitor of AMPK, significantly restored the
EESF-induced inhibition of pro-adipogenic transcription factors and adipocyte-specific genes. These
results indicate that EESF may exert an anti-obesity effect by controlling the AMPK signaling pathway,
suggesting that the fruit extract of S. japonica may be a potential anti-obesity agent.
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