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Effects of mechanical tensile stress on the expression of ODF mR-
NA in osteoblasts differentiated from rBMSCs in vitro

JIANG Ling-yong"?, ZHAO Zhi-He*, WANG Jun’, FAN Yu-bo’ (1. Department of Oral and
Maxillofacial Surgery, Shanghai Ninth People’ s Hospital, Shanghai Jiaotong University School of Medicine,
Shanghai Key Laboratory of Stomatology, Shanghai200011, China; 2. Department of Orthodontics, West China
Hospital of Stomatology, State Key Laboratory of Oral Dieases, Sichuan University, Chengdu 610041, China;
3. School of Biological Science and Medical Engineering, Beihang University, Beijing 100091, China)

Abstract;: Objective To investigate the correlation between mechanical tensile stress and the expression of ODF
mRNA in osteoblasts differentiated from rBMSCs, and elucidate the mechanism for osteoclastogenesis regulated
by osteoblasts in bone modeling and remodeling during the process of orthodontic tooth movement. Method

rBMSCs -derived osteoblasts were isolated and cultured in vitro, and subjected to static mechanical tensile stress
of 1, 3, 5 kPa or dynamic tensile stress of 3, 5 kPa at 0. 017 Hz using the cellular tensile-stress system for 24 h.
The control groups were subjected without any strain. Cells were collected in0, 3, 6, 9, 12, 24, 48 h respectively
after stress loading. The expression patterns of ICAM-1 mRNA were examined by semiquantitative RT-PCR as-
say. Results ODF mRNA level significantly decreased after dynamic tensile strain, compared with the control
groups; the effects of inhibition did not positively correlated with the magnitude of strain; the expression of ODF
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mRNA gradually decreased at 6 h, significantly decreased at 9 h, then slightly rebounded and still stayed at a
considerably lower level, reached the minimum transcription at 48 h. Conclusions The mechanical tensile strain
can regulate osteoclastogenesis by inhibiting the expression of ODF in osteoblasts derived from rBMSCs. It could
lead to a better understanding of the molecular basis for osteoblast-osteoclast communication in bone resorption
induced by the application of mechanical strain during the orthodontic tooth movement.
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Fig.1 Mechanical strain loading system (a) Cell culture cham-
ber, (b) Dynamic tensile stress output unit
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Fig.2 Expression of ODF mRNA in rBMSCs - derived osteo-
blasts after mechanical dynamic or static tension loading with dif-
ferent magnitude and duration of strain
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Fig.3 Dose — effect relationship between expression of ODF mR-
NA and mechanical strain( * P <0.05)
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