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Influence of Fluid Shear Stress on -catenin-mediated Osteoblast Proliferation Wang Haiming, Xia Yayi, He Wanging, et al.
Research Institute of Orthopaedics, Lanzhou University Second Hospital, Lanzhou 730030, China

[ Abstract)
of mouse pre-osteoblast cell line ( MC3T3-El).
expression of B-catenin and cyclin D1 in MC3Ts-E1 under different intensities of FSS (6, 12, and 18 dyn/cm® respectively) at

Objective To explore the roles of B-catenin and cyclin D1 play in fluid shear stress (FSS) induced proliferation
Methods We used double-label immunofluorescence method to detect the
different time points (15, 30, and 60 minutes). The ability of proliferation of these cells (from GI1 to S stage) was studied by
calculating proliferation index (PI) determined by flow cytometry. ~ Results The expressions of B-catenin and cyclin D1 induced by
Fss at 12 dyn/cm’® were significantly higher than those at 6 and 18 dyn/cm” (F =4.26, P =0.022; F =6.59, P =0.004).
Meanwhile, the PI in 12 dyn/cm’ group increased significantly (F =5.84, P =0.037)

expressions of B-catenin and cyclin D1 (r =0.65, P <0.05).

, showing a positive correlation with the
Conclusions  FSS induces B-catenin accumulation in cytoplasm,
which then translocates into the nucleus, playing a role as transcription factor to increase the expression of targeted protein cyclin D1.
B-catenin cooperated with cyclin D1 plays an important role in G1 — S transition in MC3T3-E1 proliferation. Moderate FSS is an
optimization that can promote proliferation of MC3T3-E1.

[ Key Words] Fluid shear stress; B-catenin; Immunofluorescence;  Proliferation Index
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Fluid Shear Stress Inhibits Apoptosis Induced by TNF-a in Murine Osteoblastic MC3T3-El1 Cell He Wanging, Xia Yayi,
Wang Haiming, et al. Research Institute of Orthopaedics, Lanzhouw University Second Hospital, Lanzhouw 730030, China

[ Abstract]  Objective To observe the effect of flow shear stress (FSS) on TNF-a-induced apoptosis in murine osteoblastic
MC3T3-E1 cells. Methods MC3T3-El cells were divided into two groups: TNF-a intervention group ( experimental group) and
non-TNF-q intervention group (control group). In the experimental group, cell apoptosis was induced by culturing with TNF-a (10
ng/ml) for 4 hours; and then, the MC3T3-El cells were stimulated by FSS for 0, 15, 30, or 60 minutes. Afterwards, MTT assay,
fluorescence microscopy and flow cytometry were applied to measure the cellular proliferation and apoptosis, and Western blotting was
used to detect the expressions of caspase 9 and Apaf-1 protein. Statistical analysis was performed using SPSS16. 0 for one way
ANOVA. Results MC3T3-El cells showed significant signs of apoptosis within 4 hours of exposure to TNF-a (10 ng/ml) , while
FSS (12 dyn/cm’®) attenuated this TNF-q-induced apoplosis significantly in a time-dependent manner; the percentage of survival
osteoblasts increased with the time of FSS stimulation (P <0.05), meanwhile the expressions of caspase 9 and Apaf-1 protein were
raised as well. Conclusions FSS set at a physiological range can inhibit the TNF-a-induced apoptosis of MC3T3-El cells. The
expressions of caspase 9 and Apaf-1 protein, which are key proteins in mitochondrial pathway,increase at apoptosis, but decrease by
FSS, indicating that FSS can attenuate, partly at least, the TNF-a-induced mitochondrial pathway of apoptosis.

[ Key Words] Osteoblastic cells; Apoptosis; Flow shear stress; TNF-a;  Mitochondrial pathway
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