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Preventive effects of a Japanese orange, Citrus depressa Hayata from Okinawa
island on the lifestyle-related diseases

Akira Tto

(Department of Biochemistry and Molecular Biology, Tokyo University of Pharmacy and Life Science)

Flavonoids such as nobiletin from Citrus depressa Hayata have been reported to exert
anti-inflammatory and anti-cancer cell metastatic activities. Therefore, we examined the
preventive effects of nobiletin on lifestyle-related diseases such as rheumatoid arthritis and
osteoporosis.

Nobiletin suppressed the interleukin (IL)-l-induced production of prostaglandin (PG)
E. in human synovial fibroblasts in a dose-dependent manner (<644 M), accompanying
selective downregulation of cyclooxygenase (COX)-2, but not COX-1 mRNA expression.
Nobiletin also interfered with the lipopolysaccharide-induced production of PGE, and the
gene expression of pro-inflammatory cytokines including IL-1a, IL-1 8, tumor necrosis factor
a and IL-6 in mouse macrophages. In addition, the down-regulation by nobiletin of IL-1-
mediated gene expression and production of promatrix metalloproteinase (proMMP)
-1/procollagenase-1 and proMMP-3/prostromelysisn-1 was observed in human synovial
fibroblasts. In contrast, the production of endogenous MMP inhibitor, TIMP-1, was
augmented by nobiletin, indicating that nobiletin is very likely to effectively interfere with
the degradation of extracellular matrices at inflammatory sites in rheumatoid arthritis and
osteoarthritis.

Alternatively, effects of nobiletin on osteoporosis in ovariectomized (OVX) mice were
examined. When five-times condensed juice (100u!) of Citrus depressa Hayata was orally
administered on a daily basis to the OVX mice for four weeks, bone mineral density in the
region of distal metaphysis of excised femurs was significantly higher than that of non-
treated control mice. The juice, however, did not modulate the body and uterine weights of
the OVX mice, indicating that the preventive action by the juice is due to its non-estrogenic
effect. These results suggest that the juice of Citrus depressa Hayata which mainly contains
nobiletin exerts the preventive effects against osteoporosis.

In conclusion, nobiletin as well as the juice of Citrus depressa Hayata are novel
candidates for the prevention and/or treatment of lifestyle-related diseases such as

rheumatoid arthritis and osteoporosis.



