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Effects of coumestrol on osteoclasts primary culture
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In bone remodeling, the balance between bone formation and resorption is determined
by numbers and activity of osteoblast and osteoclast. Osteoporosis results from
decrease in osteoblast activity and relative increase of osteoclast activity. Estrogen is
known to play an important role in maintaining bone mass, since the concentration of
serum estrogen decreases after menopause and the estrogen deficiency results in bone
loss. There are, however, risks associated with estrogen therapy. Phytoestrogens,
which have in part some structural similarity to 17beta-estradiol, are reported to act as
agonists/antagonists of estrogen in animals and humans. Phytoestrogen therapy for
menopausal osteoporosis is need to be evaluated.

In this study, we want to assess the effects of coumestrol , a kind of

phytoestrogens ,on osteoblast/monocyte coculture model system to the formation of
osteoclasts. Both the osteoblast and monocyte come from 8 month female neonatal
mice ,in order to establish a model of bone system similar to menopausal women.

In this coculture system, the formation of mature osteoclast is about 14 days. To
investigate the effect of coumestrol on osteoblasts and osteoclasts, the bone cell
activity was examined by MTT assay , and showed no difference with coumestrol
(10-5M~10-12M). It suggests that coumestrol will not cause cell damage. The enzyme
activities of osteoblasts and osteoclasts were measured by the analysis of ALP and
ACP. The results showed that coumestrol 10-5M~10-7M both increase the osteobasts
and osteoclasts activities.

Futher more, we had tested this coculture system with coumestrol 10-7M and
lipopolysaccharide, then assessed the cellular expression of osteoclast formation
related gene IL-1,IL-6,RANKL ,OPG, and estrogen receptors (ER-aand ER-f) by
real-time PCR. IL-1, IL-6 and RANKL are the genes that enhance osteoclast
formation and OPG is the gene to limit osteoclast formation. Lipopolysaccharide
stimulated the mRNA expression of IL-1, I[L-6, RANKL, and inhibited the expression
of OPG, showed the ability to increase osteoclast formation. Coumestrol also
stimulated the mRNA expression of IL-1, IL-6, RANKL, showed the possibility to
increase osteoclast formation , but coumestrol could stimulate OPG expression at the
same time. In the test of estrogen receptor (ER-aand ER-f), coumestrol both
increased the expression of ER-aand ER-B. Coumestrol increased mRNA expression

of ER-a by two times, and increased mRNA expression of ER-B by three or four times,



showed that coumestrol has higher affinity to ER-Band weaker to ER-a.
These results present that coumestrol both increase osteoblast and osteoclast activities,

so the use of coumestrol to treat osteoporosis may still need further evaluation.



