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Abstract

BACKGROUND: Mechanical strain certainly has an effect on physiological activities of osteoblasts. Runx-2 is a
target of bone morphogenic protein signal and is an important factor for regulation of osteoblastic differentiation.
Bone morphogenic protein signal transduction pathway is involved in physiological response of osteoblast to
stimulation of mechanical centrifugal force.

OBJECTIVE: To observe the effect of mechanical centrifugal force on bone morphogenetic protein signal
pathway under different time period and speed.

METHODS: MC3T1-E1 cells were pre-treated in DMEM medium containing 10% fetal bovine serum for 24 hours,
and then divided into control group, 90 r/min group, 180 r/min group and 250 r/min group. Each group was then
subdivided into 6 hours, 12 hours and 24 hours centrifugation subgroups. Experiments were repeated for three
times for different centrifugal speed and different time period. Except centrifugation, the control group was
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under the same environment. Total RNA was extracted and reversely transcribed into cDNA. Runx-2 gene expression

was determined by real time fluorescent quantitative PCR.

RESULTS AND CONCLUSION: The expression of Runx-2 mRNA was increased with extension of time, showing a
positive correlation between the two. The mRNA expression at 180 r/min was significantly higher than that at 90 r/min
and 250 r/min (P < 0.01); at 90 r/min and 180 r/min, the Runx-2 mRNA expression was higher than that in the control
group (P=0.039), both of them showed significant difference along with the time. The difference of centrifugal force
speed and duration is associated with different physiological response of osteoblasts in bone morphogenic protein signal
pathway, which plays an important role in mechanical signal transmission and cascade reaction.

Subject headings: osteoblasts; signal transduction; bone morphogenic proteins
Funding: the Natural Science Foundation of Heilongjiang Provincial Education Bureau, No. 11551498
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Table 1  Runx2 mRNA expression in MC3T3-E1 cells in response
to mechanical centrifugal force at different speed and time (x£s)

415 6h 12h 24 h

X A 0.45+0.02 0.56+0.01 0.88+0.02

90 r/min £ 0.550.01 0.96+0.02 2.48+0.02

180 r/min Z 0.90+0.02° 1.22+0.01% 3.96+0.01°
250 r/min 41 0.60+0.01 0.93+0.02 2.28+0.01

Fid: 180 r/min 41 Runx2 mRNA FIA W) & T304k 3 41, HAG4lrhbtit n
RFTAIAZER:, Runx2 mRNA [ EIEMIG. 534 3 41Lk4, P <0.05.
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Runx2 1514: 5-AGC CAC CGA GAC CAA CCG AGT-3';
F5149: 5-TCC CTG ATA CCG CAG TTT GTC GG-3'.

B-actin L3#514: 5-CCT AAAAGC CAC CCC ACT TCT-3',

F5314#): 5-AAC TTA CTA CTC GGAAGC ACG-3'.
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