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We used mechanism of action specific bioassays and neonatal murine calvariae culture systems to identify botanical 
ingredients that reduced bone resorption and stimulated bone growth. This approach resulted in development of 2 

formulas: one to reduce bone resorption (AR, anti-resorptive) and the other one to stimulate bone growth (BF, bone formation). 
The objective of this research was to confirm the biochemical mechanisms using microarray technology in humans. In addition, 
general safety, tolerance and anabolic effects were monitored. The study was a 28-day randomized open-label study to examine 
the AR formula, BF formula and an AR+BF Combination formula. Forty-six healthy non-smoking postmenopausal women 
(postmenopausal age from 6 months to 5 years) were recruited. Efficacy was determined by comparing changes in gene expression 
profiling data between Day 1 and Day 28. Anabolic effect (Day 1 and Day 14 only), general safety and tolerance were also 
monitored during the course of the study. Cumulative results confirmed that the AR formula containing pomegranate and grape 
seed extracts demonstrated gene expression responses aligned with a reduction in bone resorption, and were linked to a down-
regulation of RANKL, whereas the BF formula containing quercetin and ethanolic licorice extract demonstrated gene expression 
responses aligned with bone formation processes and up-regulation of BMP2 protein. We conclude that both the AR formula and 
the BF formula are effective, safe and well tolerated. The AR+BF Combination formula showed positive effects on bone health but 
nullified the effect found in the AR and BF formula.
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