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ABSTRACT - The bones of the human body support the structures of the body and provide protection for a per-
son’s internal organs. Bone metabolic diseases are on the rise due to a significant increase in life expectancy over a
short period of time. Therefore, we investigated the osteoblast differentiation promoting and osteoclastogenesis inhib-
itory activities of fermented Benincasa hispida cong. (HR1901-BS, HR1901-BSaf). We evaluated the alkaline phos-
phatase (ALP) activity of MC3T3-E1 mouse calvarial-derived osteoblasts. We also evaluated expression of ALP,
osteocalcin (OCN), and runt-related transcription factor 2 (Runx2), which regulate osteoblast differentiation. To
assess effects on osteoclast formation, tartrate-resistant acid phosphatase (TRAP) activity in RAW264.7 cells was ana-
lyzed. ALP activity increased by 121-136% and 140-156%, respectively in the presence of HR1901-BS and HR1901-
BSaf. Expression of osteoblast differentiation factor also increased significantly. We also confirmed that HR1901-BS
and HR1901-BSaf decreased TRAP activity in osteoclasts by 35-47% and 23-39%, respectively. Our results showed
that fermented Benincasa hispida cong. (HR1901-BS, HR1901-BSaf) increase bone mineralization and osteoblast dif-
ferentiation activity in MC3T3-E1 cells, and inhibit bone resorption activity in RAW264.7 cells. In conclusion, fer-
mented Benincasa hispida cong. (HR1901-BS, HR1901-BSaf) can be used as an effective natural resource for

preventing and treating bone-related diseases.
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Fig. 1. Effect of HR1901-BS (a) and HR1901-BSaf (b) on the proliferation of osteoblast cells. All values are expressed as the meantstan-
dard deviation. *P <0.05, ** P <0.01, and *** P <0.001 when compared with the control.
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Fig. 2. Effect of HR1901-BS (a) and HR1901-BSaf (b) on the ALP activity of osteoblast cells. All values are expressed as the mean +
standard deviation. *P <0.05, ** P <0.01, and *** P <0.001 when compared with the control.
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Fig. 3. Effects of HR1901-BS and HR1901-BSaf on the protein expression levels of alkaline phosphatase (ALP), osteocalcin (OCN) and
runt-related transcription factor 2 (Runx2) in the MC3T3-E1 cells. Modulation of Osteoblast differentiation related protein expressions
by HR1901-BS and HR1901-BSaf was evaluated by Western blot analysis. f-actin was used as an internal control. As a positive control,
20 pg/mL of genistein was used. All values are expressed as the mean + standard deviation. *P <0.05, ** P <0.01, and *** P <0.001
when compared with the control.
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