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Study on the Mechanism of Elevated Fsh-Induced Postmanoposal Osteoporosis and Its Possible Antagonists
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FSH, G-protein, Gi, Gs, Goh, osteoblast, osteoclast, osteoporosis postmenopausal, bone formation, bone resorption, bone loss.
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Follicular stimulating hormone (FSH) is glycolpeptide, synthesized in anteria pituitary cells and released into blood stream in response to the stimulation of FSH releasing hormone (FSHRH)/
Gonadotropine releasing hormone (GnRH). FSH is essential for gonad development and maturation. It plays a crucial role in oogenesis in females and spermatogenesis in males. Its working mechanism
is known to activate Gs/c-AMP/PKA signal pathway upon its binding to cell surface receptor of the target cells, mainly the reproduction-related cell types, and leads to the subsequent cellular responses.
Recently, we identify a novel FSH signal pathway. Higher doses of FSH induce an immediate calcium-influx in rat Sertoli cells mediated by Gah/ PLCS-1/ IP3 pathway. This FSH-induced calcium
influx is independent of cellular instore calcium release. Physiologically, the high circulating FSH level is found to be associated with peri-menopausal, menopausal and post-menopausal woman, in
addition to premature ovarian failure females as well as males with extremely low androgen levels. Those who with high FSH levels are often associated with low bone density and osteoporosis.
Recently, the direct action of elevated circulating FSH level, rather than the decreased estradiol level, was reported to promote osteoclastogenesis and is the main cause of the post-menopausal
osteoporosis. This phenomenon is only observed in the elder woman but not in the elder man. Such high FSH level was reported to activate Gi not Gs in the osteoclast but exerts no effect on the
osteoblast. Osteoporosis is one of the major physical disorders during aging and a high risk factor for the mortality of bone-related complications in the elderly. To further understand the impact of high
FSH level and the prevention of its negative effects on the health of post-menopausal women from occurring, we intend to study: (1) whether elevated FSH level alone is enough to induce the
differentiation, maturation and activated function of the osteoclast; If GnRH antagonist leuplin and the fruit extract of Rubus Chingii are effective agents in preventing or delaying osteoporosis from
occurring; (2) the molecular mechanism and signaling pathway mediates the FSH-induced osteoclastogenesis and bone mass loss; (3) the effects of estradiol/ estrodiol receptor modulator, or isoflavone
genistein, with/without ascorbic acid, Zn and/or other vitamins, in the presence/absence of FSH on the differentiation, maturation and functions of osteoclasts (for bone resorption) as well as osteoblasts
(for bone formation); (4) the alterations in gene expression caused by the most effective combination of agents in combating bone loss using microarray and proteomic analysis; (5) The intervention
/prevention of osteoporosis with the selected combination of agents using the osteoporosis animal model ovariectomied (OVX-SAMPS) female mice. The data obtained from these elaborated studies will
advance our knowledge about the physiological role of elevated FSH level in aging-related bone disorder and help to identify agents capable of reversing the negative effects of high FSH level in the

non-reproductive tissues of the elderly. The information may, in turn, provide strategy to combat the aging-related bone lose and allow us to grow old gracefully.



