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Abstract
[Objective] The labiatae herb Coleus forskohlii has been used for such as cardiovascular and
gastrointestinal diseases in Ayurvedic medicine. In recent years, CFE standardized with its
ingredient forskolin is widely used as a dietary supplement material. However, there are many
unclear points on the effectiveness and safety of CFE. On the other hand, a series of animal
studies showed that CFE strongly induced hepatic drug metabolizing enzyme cytochrome
P450 (CYP) molecular species and induced fatty liver. Therefore, elucidation of CFE's
action in the target liver as well as its active ingredient and mechanisms would contribute to
safe use of CFE and development of new functional ingredients. On these back ground, this
study investigated the effects of CFE, its fractions and ingredients on sugar/lipid metabolism
in human liver cancer-derived cell line HepG2.
[Method] HepG2 was cultured (~24 h) in the presence of CFE or its fractions (~100 pg/ml).
The intracellular uptake of glucose was calculated from the difference of glucose
concentration in the media before and after culture. Cellular fat accumulation, cell activity,
and expression of sugar/lipid metabolism-related genes were examined by Oil Red O staining
method, MTT method, and real-time RT-PCR, respectively. Analysis of the CFE fraction was
performed by high performance liquid chromatography (HPLC).
[Results] Some CYP molecular species showed increased gene expression by addition of
CFE (>10 pg /ml). CFE (> 6.25 pg / ml) significantly increased fat accumulation after 24
hours. In addition, changes in the expression of glucose/lipid metabolism-related genes were

observed 24 hours after addition of CFE (25 pg/ml), and the expression of GLUT1 and
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PEPCK 1 remarkably increased. The intracellular glucose uptake significantly increased in a
concentration-dependent manner in the presence of CFE (>6.25 pg / ml) for 24 hours, and
CFE's action surpassed insulin. Since CFE clearly affected as above on sugar/lipid
metabolism in HepG2, 5 fractions of CFE were then examinined. Fr2 showed glucose uptake
promoting action together with an increase in fat accumulation, whereas 50 pg/ml showed
the possibility of inducing cell death. Upon HPLC analysis, crocetin dialdehyde (CRDA) was
detected as a major component of Fr2. CRDA (<1uM) increased fat accumulation but had no
effect on glucose uptake. Forékolin (indicator ingredient of CFE) and crocetin (oxidized form
of crocetin dialdehyde) showed no effect on fat accumulation and glucose uptake. -

[Conclusion] This study has showed a new finding that CFE promotes fat accumulation and
intracellular glucose uptake in HepG2. CRDA may be a candidate for the active ingredient
in fat accumulation promotion. These results will contribute to the safe use of CFE and the

development of new functional ingredients.




