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Osteoporosis in menopausal women impacts quality of life and is a major public health
challenge. Increases in multiple inflammatory cytokines caused by estrogen deficiency make an
important contribution to age-related bone loss by promoting bone resorption and impairing bone
formation. Therefore, the agents that have potential regulation on these cytokines are being
considered to prevent and treat osteoporosis. Andrographolide has diverse pharmacological
properties including anti-inflammation, anti-oxidation, and immunomodulation which may have
potential to alleviate osteoporosis during estrogen deficiency. Here we investigated the effects of
andrographolide on mouse pre-osteoblastic (MC3T3-E1) cell differentiation and bone formation as
well as andrographolide’s potential protective effects on bone loss in ovariectomized rats. In vitro, we
found andrographolide promoted osteoblastic differentiation, shown by increases in ALP expression
and activity, osteoblastic gene-specific markers. It also accelerated bone formation and increased
bone structural gene production and involved with on the OPG/RANKL signaling pathway. In vivo,
andrographolide appeared to reduce bone loss in the estrogen-deficient rats after measuring bone
mineral density (BMD), bone microarchitecture, and bone turnover biochemical markers after 12
weeks of treatment. This study provides an essential evidence for clinical applications and
development of AP towards treating osteoporosis in post-menopausal women.
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