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Abstract

The aim of this study is to investigate the effect of carbohydrates, soluble B-glucan (Hh-SBG) and
quebrachitol, extracted from Hevea brasiliensis latex to osteoblastic proliferation and differentiation. The
result obtained from MTT assay at 24 and 48 hour indicated that Hh-SBG and quebrachitol are not only
no cytotoxic to osteoblastic MC3T3-E1l cells, but also increase the proliferation of the cells in the
concentration ranging from 0.0001 to 1,000 pg/ml. In addition, there also increase a biochemical marker
of osteoblastic differentiation, alkaline phosphatase activity, at 24 hour. Mineralization was assessed by
visualized Alizarin red S staining of calcium deposit after incubated cells with Hb-SBG and quebrachitol
for 14 and 21 days. The result shown that calcium deposit are markedly increase at both 14 and 21 day
after treatment with 0.1 and 1 pg/ml of quebrachitol and significantly increase at 14 day after treatment
with 0.001, 0.01, 0.1 and 1 pg/ml of Hb-SBG.

Furthermore, effect of Hb-SBG and quebrachitol to osteoblastic cell differentiation were also
evaluated the expression of early stage (collagen type 1 and alkaline phosphatase), middle stage
(osteopontin), late stage (osteocalcin) and key regulator (Bone morphogenetic protein-2 and Runt-related
transcription factor-2) gene with quantitative RT-PCR. The analysis revealed that Hb-SBG transient
suppressed the early expression of those genes at 24 hours and then turn to normal level at 72 hours.
However, 1 pg/ml of Hb-SBG substantially increased the expression of osteopontin gene. On the other
hand, quebrachitol has no suppressive activity to those gene expressions but significantly increase the
expression of osteocalcin, osteopontin, Runt-related transcription factor-2 and alkaline phosphatase genes
at 24 hours and collagen type 1 gene at 72 hours. Moreover, quebrachitol was especially increase the
expression of Bone morphogenetic protein-2, which plays a crucial role in the transduction of osteoblastic
differentiation and bone formation, with the expression level about 3 and 10 times higher than control at
24 and 72 hours, respectively.

These results demonstrate that both Hb-SBG and quebrachitol have a potential to promote
osteoblastic cell proliferation and differentiation, thereby possibly further use as an agent promoting bone-

forming osteoblastogenesis for bone tissue engineering or as a nutraceutical agent against osteoporosis.



