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Abstract
Background/Aims: The biological effects of periodic mechanical stress on chondrocytes 

chondrocyte mechanosensing and signaling in response to periodic mechanical stress remain 

synthesis. Methods and Results: 
phosphorylation of FAK at Tyr397 and Tyr576/577. Reduction of FAK with targeted shRNA via 

2

Src-selective inhibitor, PP2, and shRNA targeted to Src or suppression of Rac1 with its selective 
inhibitor, NSC23766, blocked FAK phosphorylation at Tyr,576/577 but not Tyr,397 under periodic 
mechanical stress. Interestingly, FAK phosphorylation neither at Tyr397 nor at Tyr576/577 was 

397 
and Tyr576/577 phosphorylation levels were reduced upon pretreatment with a blocking antibody 

Conclusion: 
collectively suggest that periodic mechanical stress promotes chondrocyte proliferation and 

576/577)-ERK1/2 
397)-ERK1/2.
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IntroductionPeriodic mechanical stress promotes chondrocyte proliferation and matrix synthesis via integrin-initiated pathways. However, the signaling proteins downstream of integrin 

matrix synthesis were examined in a periodic mechanical stress setting.  located in the catalytic  and  is essential 
 of mechanical stress-induced chondrocyte proliferation and extracellular matrix synthesis. In a previous study, we reported that periodic mechanical stress induces chondrocyte 

pathways in different non-chondrocytic cell types have been extensively analyzed, the 

signaling via overexpression of point mutants in which tyrosine residues were replaced with  in a 
Materials and Methods

Materials
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to Phe  to Phe –Pheserved as the control.

Methods
Cell culture. 

3
 in 

Inhibitors. 

Experimental groups. 

 and Phe  plasmid. Moreover, 
.
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Western blot analysis

Quantitative real-time PCR (qPCR) analysis

Proliferation studiesassay.
Direct cell counting

 cells and randomly divided into different groups, each including six glass slides. Experiments were 

CCK-8 assay

Statistical analysis  
t

Table 1.
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Results

Effects of FAK on periodic mechanical stress-induced chondrocyte proliferation and matrix 
synthesis

chondrocyte proliferation and matrix synthesis, chondrocytes were transfected with assessed for proliferation and matrix synthesis. Periodic mechanical stress-induced 
 sites on periodic mechanical stress-

, Phe

Fig. 1.
in vitro 

- 
t
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required for periodic mechanical stress-induced phosphorylation of FAK-Tyr576/577, but not 
FAK-Tyr397  phosphorylation were 

 
FAK is not required for periodic mechanical stress-induced Src phosphorylation

Fig. 2.

in vitro -
t
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Periodic mechanical stress-induced FAK-Tyr576/577

 

Fig. 3.  phosphorylation on chondrocyte proliferation and matrix synthe- to Phe  in the -
in vitro 

t
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Fig. 4.  phosphorylation on chondrocyte proliferation and matrix syn- to Phe  in -
in vitro 

unpaired t
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Fig. 5.  un-
rat chondrocytes were cultured in vitro - were detected using western blot analysis.  in 

t

t -
t
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 in periodic 
, , Phe -Phe  and Phe -Phe

Fig. 6.  under 
in vitro were de-

> t -
t

t
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Fig. 7.

in vitro 

t , 
t

DiscussionI  
proliferation and matrix synthesis.
variety of non-chondrocytic cell types under mechanical stress have mainly concentrated 

 in relation to that under static conditions in chondrocytes. 
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Fig. 8.  phosphorylation on expression and  to Phe  to Phemutant Phe and Phe
 t

Fig. 9. previous observations regarding the signal trans-duction pathway of chondrocyte proliferation and matrix synthesis stimulated by periodic mechanical -drocytes mediated by periodic mechanical stress. 
, while separate phospho- stimulated by periodic mechanical 

proliferation and matrix synthesis in chondrocytes exposed to periodic mechanical stress, compared to control groups, further supporting the involvement of these phosphorylation 
mechanical stress. 
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, and do not exclude a possible role for other signal proteins downstream 

, contributes to the mechanism  activation 

variations in cell types and settings.
 phosphorylation. In 

, under 

 signals act in parallel. transmits mechanical signals from the extracellular matrix into intracellular biochemical 
 activation in chondrocytes. However, this may not be universally true, since mechanosensors pulmonary artery-derived smooth muscle cells disclosed that mechanical stretch-induced 
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, and another whereby separate 
chondrocyte proliferation and matrix synthesis, at least in part, through separate integrin 
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