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The effect of mechanical strain on the differentiation of MC3T3-El1 osteoblasts and the Wnt
signaling pathway
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Abstract: Objective To study the effect of different magnitude and duration of mechanical strain on osteoblast differentiation
and the Whnt signaling pathway. Methods Osteoblast cell line MC3T3 was used in this study. The cells were subjected to strain
loading of 0. 5Hz, magnitude of 3% , 6% , and 12% , and duration of 2, 4, 8h, respectively. Alkaline phosphatase ( ALP) activity
was measured immediately after all the mechanical loading. Real-time PCR was used to detect osteocalein (OC) , Runx2, osterix,
Whntl, B-catenin, and DKK-1 mRNA. Western blotting was used to detect protein level of Wntl, B-catenin, and phosphor-33/37-
B-catenin. Results ALP activity and expression of OC, Runx2, Osterix, Wntl, and B-catenin mRNA increased after 3% and
6% strain, but the DKK-1 mRNA decreased. The efficacy of 6% was greater than that of 3% , and 4h mechanical strain was greater
than other duration. However, 12% strain reduced the ALP activity and OC mRNA expression. The protein expression of Wntl and
the ratio of B-catenin/P-B-catenin was in accordant with mRNA expression. Conclusion Moderate and low mechanical strain
increases osteoblast differentiation mediated by the Wnt signal pathway, while unsuitable mechanical stimulus such as high
magnitude or long-term duration has no effect on or even inhibits the differentiation of osteoblasts.
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FHFEFI(53)
E i CAGGGAGGCAGTGACTCTTC
F# AGTGTGGAAAGTGTGGAGTT
| ¥ GGTGAACCTCTTGCCTCGTC
T i AGTCCGAACTTCCTGTGCT
L% TGGTACACGGCAGGCATCCA
Fif GGAGCAACGTCAGATGGGTAAGT
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Wntl

B-catenin

Dkk-1
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