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The botanical factor p-hydroxycinnamic acid:

Antieffects on osteoporois, diabetes, adipogenesis, and cancer cell proliferation
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Abstract

p-Hydroxycinnamic acid (HCA) is an intermediate-metabolic substance in plants and fruits, and it is synthesized
from tyrosine. Among various fruits, plants and vegetables, a novel osteogenic factor was found to present in
the leafstalk of wasabi (Wasabi japanica MATSUM), and its active component was identified to be HCA. Such an
effect was not exhibited in other phenolic acids including cinnamic acid, ferulic acid, caffeic acid, and 3,4-
dimethoxycinnamic acid. Bone loss is induced with decreasing in osteoblastic bone formation and increasing in
osteoclastic bone resorption, thereby leading to osteoporosis that is widely recognized as a major public health
problem. HCA was shown to stimulate osteoblastic bone formation and suppresses osteoclastic bone resorption
in vitro. Oral administration of HCA was demonstrated to reveal restorative effects on bone loss induced in
ovarietomized rats, a model of postmenopausal osteoorosis. HCA may have a role in the prevention and
treatment of osteoporosis. Obesity and diabetes are currently a major health problem worldwide with growing
in prevalence. Type 1 and obese type 2 diabetes have been associated with increased fracture risk. Obesity and
diabetes induce secondary diseases with various pathophysiologic states including cancer and osteoporosis.
Osteoblasts and adipocytes differentiate from a common precursor cell in the bone marrow mesenchymal stem
cells. HCA was found to improve type 1 diabetic bone loss in vivo. HCA was shown to suppress adipogenesis in
bone marrow cells in vitro. Moreover, HCA was demonstrated to suppress cell proliferation and stimulates
apoptotic cell death in human breast cancer MDA-MB-231 cells and human pancreatic cancer MIA PaCa-2 cells
in vitro. Interestingly, HCA was demonstrated to prevent MDA-MB-231 cells-induced suppression of
osteoblastic mineralization and stimulation of osteoclastogenesis in bone marrow cells in vitro. Anticancer
effects of HCA were revealed at lower concentration than gemcitabine, a potent cancer drug. HCA may be a
useful tool in the therapy of human cancer in vivo. Thus, botanical factor HCA has been demonstrated to
prevent osteoporosis, diabetes, obesity and cancer that lead to bone loss.
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