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In recent years, obesity has become one of the most prevalent health issues among
developed countries, including Japan. Therefore, it is very important to establish strategies
for prevention of obesity. Peucedanum japonicum Thunb (PJT), a medicinal plant.
belonging to the family of Umbelliferae, grows on the cliffs of Okinawa Island have been
used as a folk medicine for cold and neuralgic diseases in Taiwan. Our previous study also
found that PJT inhibited high-fat-induced obesity in mice with decrease in body weight.
However, the anti-obesity mechanism action of PJT is poorly understood. The aim of this
study was to explore the anti-obesity mechanism of PJT, and to identify the anti-obesity
component in PJT.

The first experiment examined the effect of Peucedanum japonicum Thunb (PJT) intake on
the obesity and gene expression of mice that were fed a high-fat diet. This study focused on
the liver and the adipose tissues as well as the genes related to metabolic syndrome. The
intake of 10% PJT for 4 weeks significantly reduced serum triglyceride (TG), leptin,
abdominal fat, and adipocyte size. PJT also significantly increased the fecal excretion of TG
and total cholesterol, and decreased that of bile acid. The microarray analysis on 324
metabolic syndrome-related genes found a significant upregulation of PPPI1R10, RORC, and
PBEFI genes and downregulation of DUSP1, INSIG2, and SERPINAI2 genes in the liver.
These changes were indicative of increased fatty acid oxidation and insulin sensitivity in the
livers of PJT-fed mice. PJT increased the expression of PPAR ¥, FXRa, DGATI, and ATGL1
genes in the adipose tissue, which suggested an enhancement of adipocyte differentiation.

Second experiment studied the anti-obesity activity of PJT extract to confirm the occurrence
of anti-obesity phytochemicals in PJT. Animals were thus fed modified-AIN76 diet
supplemented with PJT-powder, -water extract, -50% ethanol extract or -ethanol extract. Of
the extract, ethanol-extract of PJT decreased the fat accumulation and adipocyte size, serum
and liver triglyceride concentration, and inhibited the obesity. This finding clearly
demonstrated the occurrence of anti-obesity phytochemicals in PJT. Ethanol-extract inhibited
the lipase activity in vitro. Modulation of gene expression by ethanol-extract was largely
similar to that by PIT powder in liver and adipose tissues: upregulation of RORC, PBEF I ,
and downregulation DUSPI, INSIG2 and SERPINAI? in the liver, while upregulation of
FXRa and PPARy and downregulation of PEGI/MEST that is the size-marker of adipocyte in
the adipose tissue. Furthermore, the ethanol-extract increased the expression of UCP3 gene
in muscle. These results suggested that the anti-obesity phytochemicals in PJT exerted the
lipid lowering activity by inhibition of fat absorption and by modulation of the
obesity-related gene expression in liver, adipose tissue and muscle.

Finally, the anti-obesity activity of PJT extract was evaluated with obese diabetic animal
model C57BL/6] Ham Slc-0b/0b mice. The ethanol-extract of PJT also manifested its
anti-obesity activity in the obese diabetic mice as was the case for normal obese animal
model. Furthermore, PJT extract improved the insulin sensitivity in this diabetic animal
model. These findings in both normal and mutant mice suggested that the PJT may become
of safe anti-obesity agent.
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