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Regulatory Effect of Bisphosphonates on Proliferation and Differentiation
of MC3T3-E1 Cells
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Medication with bisphosphonates has definitive clinical results to treatment of
osteoporosis, prevention of its complications, and inhibition of bone metastasis
associated with malignant tumor. In recent years, its long term effects such as
decrease in bone turnover rate, unsatisfying bone healing ability and necrosis of jaw
bones has raised concerns in the field of medicine and dentistry. The detailed
mechanism and its alteration to the skeletal system have yet to be understood.



In this experiment, we used MC3T3-E1 mouse pre-osteoblastic cells as model. Cell
Proliferation Reagent WST-1 assay is used to detect the proliferation after stimulating
with different concentrations of Alendronate (10-6M, 10-8 M). RT-gPCT technique is
also used to monitor differentiation transcription factors Runx-2, Osterix and
Osteocalcin. We would also determine whether bisphosphonate alters the
OPG/RANKL system of MC3T3-E1 pre-osteoblastic cells to inhibit osteoclast
activities and consequently reduce bone turnover rate.

We observed an inhibitory effect to Runx-2 and Osterix in MC3T3-EL1 cell during
early stages of differentiation. With higher concentrations of bisphosphonate, the
more inhibitory effect is likely to occur (correlation is significant at p<0.01 level).
Runx-2 is strongly inhibited at the high concentration (10-6M) after 24 hours of drug
administration (Mann-Whitney U Test » p<0.05). A decrease of Osteocalcin
concentration in supernatants was detected using the ELISA technique, even though it
was not statistically significant. From our experiment, we discovered that cell
proliferation was not inhibited by bisphosphonate in concentrations ranging from 10-6
M to 10-8M, but its differentiation was. We were unable to detect the RANKL gene
expression of MC3T3-E1, but OPG gene and the concentration of supernatant is
associated with cell growth and accumulation of secretion. We concluded that
bisphosphonate can alter the differentiation of MC3T3-EL1 cell, but further study is
needed to verify its modulation of osteoclastic activity and physiological metabolic
rate of bone.



