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Effects of food ingredients on extending healthy life expectancy

Sachi Shibata

ABSTRACT

In today’s aging society, extending healthy life expectancy is an important
issue. Dietary habits are believed to be among the main factors contributing
to shortened healthy life expectancy, i.e., dementia, locomotive syndrome,
and metabolic syndrome. Based on the conclusions of scientific research,
active disease prevention through dietary habits is warranted; hence, we are
conducting studies aimed at elucidating the health maintenance effects of food
functional ingredients.

This review describes the research on food-derived ingredients that contribute
to the extension of healthy life expectancy.
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Figure 1. Carnosic acid inhibits the phosphorylation of FoxO3a

A. Inhibition of FoxO3a phosphorylation by Carnosic acid (CA) treatment in SH-SYSY cells.
Phosphorylated FoxO3a (pFoxO3a) and total FoxO3a. B. Fluorescence immunostaining of pFoxO3a
in SH-SYSY cells. CA treatment visibly decreases nuclear pFoxO3a. Arrows indicate the positions of
nuclei. Data are mean * S.E. (n=5) *:P<0.05.
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Figure 2. Anti-stress effects of food functional ingredients

A. Weight fluctuation with or without stress load and with or without sake cake intake. Weight loss
occurred over time due to stress load. By contrast, the group with sake cake intake showed a weight
maintenance effect. B. Results of an elevated plus maze test showing time spent on each wall. C.

Changes in blood glucose levels on the first day of stress. D. Lengths of small intestine and colon. Data
are mean = S.E. (n=5) *: P<0.05
**: P<0.01.
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Figure 3. Inhibition of angiogenesis and lung cancer metastasis by Pisiferic acid.

A. Pisiferic acid (PA) exerted an inhibitory effect on angiogenesis. Upper left panel: Inhibition of
angiogenesis in a rat model. Lower left panel: Inhibition of lumen formation in HUVECs. Right panel:
Inhibition of HUVEC proliferation. B. Experimental administration to a mouse model of lung cancer
metastasis. Upper panel: The extent of lung cancer metastasis in the control (Negative Control: NC and
Positive control: PC) and PA groups. Lower left panel: Lung weight. Lower right panel: Number of
cancer metastasis. C. Inhibitory effect of PA on 04 integrin expression analyzed using flow cytometry. D.
Cell Adhesion Test: PA-treated cells suppress Fibronectin CS-1 expression. Data are mean * S.E. (n=5)
*: P<0.05 **: P<0.01.
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Figure 4. Food ingredients effective against musculoskeletal and autoimmune diseases

A. CA reduces the progression of osteoarthritis by inducing HO-1. Upper panel: CA induces HO-1
expression in chondrocytes. Lower panel: Preventive effect of CA intake on osteoarthritis. B.
Sulforaphane (SFN) induces autophagy. Upper panel: SFN induces LC3-II in chondrocytes. Lower
panel: Oral intake of SFN activates autophagy in SAMPS. C. PA inhibits osteoclast differentiation. D.
PA inhibits the progression of theumatoid arthritis. Data are mean * S.E. (n=5) *:P<0.05 **: P<0.01.
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