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Angelica keisikei (Ashitaba) is a Japanese traditional vegetable which abundantly containg
chalcones, a kind of polyphenol. The objective of this study was to investigate the biological
functions of chalcones from 4. keiskei against metabolic syndrome (Mets) and related diseases.
~ Xanthoangelol (XA), 4-hydroxydericin (4HD) and nine new chalcones were isolated from ethano]
extract of the roots of A.keiskei by octadecyl silyl and silica gel chromatography and identified by
ID- and 2D-NMR and high-resolution mass Spectrometric analyses. These chalcones markedly
enhanced the expression of the adiponectin gene and the production of adiponectin in 3T3-L1
adipocytes. Orally‘ administrated chalcones were rapidly absorbed into the blood in ICR mice and the
absorption of 4HD was higher than that of XA. Ethanol extract of 4. keiskei (AE) containing
chalcones reduced the serum insulin,‘ blood glucose, HOMA-R and serum triglyceride levels in
fructose drinking rats as a model for the Mets. Further, AE increased serum adiponectin and
HDL-cholesterol levels. A hepatic gene analysis showed that treatment of AE enhanced the
expression of the genes related to fatty acid B-oﬁidation (ACO and MCAD) and HDL production
(ABCA-1 and Apo-Al). These results suggested that chalcones from 4. keiskei improved insulin
resistance and hypertriglyceridemia by enhancing adiponectin production in fructose drinking rats.

The double blind placebo-controlled studies were performed to evaluate the efficacy and safety of
A. keiskei on borderline and mild diabetes. As a resuit, ingestion of A. keiskei green juice (12.4-17.5
mg chalcones / day) for 6-12 weeks reduced HbA 1c level and increased the serum adiponectin level
(total and high-molecular-weight type, respectively) when compared with chalcone-removed placebo
Juice. In open label pilot study, ingestion of A. keiskei green juice (12.3 mg chalcones / day) of for 8
weeks decreased visceral fat area, body weight, BMI and body fat, and tended to increase serum
adiponectin level on the patients and candidates with Mets. These results suggested that 4. keiskei
and its chalcones showed anti-Méts and anti-diabetes actions, at least in part, by enhancing
adiponectin production. In these studies, no adverse clinical changes were observed in blood analysis
and urinalysis and no serious symptom was observed. In the bacterial reverse mutation test, AE had
o reverse mutation - inducing activity on five bacterial strains with or without S9 metabolic
activation. In single and 13 weeks repeated oral toxicity tests, 4. keiskei powder showed no adverse
effects in male and female SD rats. Further, excess ingestion of 4. kesikei green juice (60.5 mg
chalcones / day) for 4 weeks showed no adverse clinical changes in blood analysis and urinalysis on
normal and borderline mildly diabetic adults. These findings indicated that A. keiskei was safe on
healthy adults and the patients with Mets and diabetes. /

In conclusion, 4. keiskei and its chalcones are useful and safe food materials for preventing the

Mets and related diseases.
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