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In this study, I found their functionality and efficacy about Agar and Ashitaba, which are
| foods taken in Japan for long time, on in vitro cell-based assays and in vivo animal
disease models. Further, I investigated their mechanism of actions and
structure-activity relationships.

Agaro-oligosaccharides derived from agar could suppress the over-production of
pro-inflammatory mediators such as NO, PGEz, TNF-q, IL-18 and IL-6 in monocyte /
macrophages activated by mitogenic stimuli. This activity was confirmed to result from
an induction of heme oxygenase-1l, one of antioxidative enzymes, via activation of
redox-sensitive transcription factor Nrf2 by using heme oxygenase-1 or Nrf2 siRNA.
Moreover, agaro-oligosaccharides suppressed the NF-xB activation that is deeply
involved in pro-inflammatory mediator release, by using reporter system. Therefore,
agaro-oligosaccharides appear to exert its anti-inflammatory effect through both Nrf2
activation and NF-xB suppression. Then, we tested the ability of agaro-oligosaccharides
to prevent carcinogenesis on two-stage mouse skin carcinogenesis model. Skin
carcinogenesis is known to be caused by chronic inflammation in this mouse model. As
a result, AGOs feeding led to delayed tumor appearance and decreased tumor number.
It is known that PGE: is one of key players in carcinogenesis. Thus, we confirmed that
PGE:; production was suppressed by AGOs intake in TPA-induced ear edema model.
Insulin has a variety of physiological functions. Among these, the induction of
preadipocyte differentiation to adipocytes and the enhancement of glucose uptake are
deeply related to diabetes melitis. The ethanol extract from Ashitaba, Angelica keiskej
Koidzumi, showed these two insulin-like activities. We identified their active
compounds, 4-hydroxyderricin and xanthoangelol, which are characteristic of Ashitaba.
Both 4-hydroxyderricin and xanthoangelol have almost equal relative activity in
preadipocyte differentiation assay, whereas the glucose-uptake-enhancing activity of
4-hydroxyderricin was several times higher than that of xanthoangelol. Then, we
evaluated the ability of xanthoangelol or 4-hydroxyderricin to activate PPAR-y to
confirm whether the insulin-like activities by chalcones were due to PPAR-y activation.
In this assay, neither 4-hydroxyderricin nor xanthoangelol could activate PPAR-y.
Thus, both chalcones could exert insulin-like activities via a pathway independent of the
PPAR-y activation. Furthermore, these chalcones, especially 4-hydroxyderricin,
showed the activities to prevent and cure hyperglycemia in genetically diabetic KK-Ay
mice. Then, we examined the structure-activity relationships of chalcones on glucose
uptake using natural and synthetic chalcones. As a result, we clarified that both
4’-methoxy group and 3-large substituted group, such as prenyl, geranyl, farnesyl and
benzyl, of ring A part were considered to be essential for glucose uptake activity.

In this report, I described the anti-inflammatory activity of agaro-oligosaccharides and
antidiabetic activity of Ashitaba chalcones and at least partly revealed the mechanism of
actions and the structure-activity relationships of these substances. The numbers of
patients with cancer or diabetes have increased due to the prevalence of western tipe life
style. By expanding this study, agaro-oligosaccharides and Ashitaba chalcones that can
be consumed daily as functional food are expected to be helpful to prevent or cure these
diseases in near future.
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