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ABSTRACT Objective: Varieties of mechanical stresses inside human weight-bearing joints (shear force, tensile force and hydrosta-
tic pressure) play an important role in the regulation of physiological function of articular chondrocytes. To establish a model of different
intensities of periodic hydrostatic pressures in human knee joint chondrocytes and observe cell morphology, proliferation and apoptosis
under different intensities of pressures. Methods: The normal human knee joint chondrocytes were isolated and cultured from surgical
specimens. The third generation of chondrocytes were treated with different hydrostatic pressures (0, 0.5, 1.0, 3.0, 5.0 and 8.0 MPa) for 1
h daily for 5 days. Toluidine blue staining and immunohistochemical staining of type Il collagen were employed to identify the
chondrocytes. Cell growth and morphology were observed in all groups by light microscopy. Cell apoptosis and proliferation were
examined by flow cytometry and MTT assay respectively. Results: Compared with the control group, the 0.5 MPa and 3.0 MPa groups
did not show any significant difference (P>0.05); The 1.0 MPa group hydrostatic pressures promoted proliferation of chondrocytes and
inhibited apoptosis (P<0.05); The proliferation activity of 5.0 MPa group chondrocytes was decreased, and the apoptosis was increased
(P<0.05); The 8.0 MPa group showed significant trend in inhibition of cell proliferation and promotion of cell apoptosis (P<0.05), along
with cell morphology changes were observed. Conclusion: Different intensities of periodic pressures had different influence on the
metabolism of human chondrocytes, especially in the levels of proliferation and apoptosis. We could simulated the compression on
chondrocytes of weight-bearing joints by using this model in vitro, and preliminarily determined the human chondrocytes pressure
experiment in the choice of pressure gradient. Our experiment provides experimental data and experimental basis for research of pressure
injury to chondrocytes, in order to explore the relationship between pressure and osteoarthritis for further research.
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Fig.2 Toluidine blue staining of chondrocytes Fig.3 Type II collagen immunohistochemical staining of chondrocytes
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Fig.4 The growth and morphological changes of chondrocytes were observed by light microscopy
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Fig. 5 The apoptosis of chondrocytes measured by flow cytometry after different pressure applied
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Fig.6 The apoptosis of chondrocytes measured by flow cytometry after
different pressure applied(X+ S)
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Fig.7 The growth curv of chondrocytes after different pressure applied
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