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Influence of Static Compression on Proliferation Activity, Apoptosis, and Matrix
Proteoglycans Synthesis in Condylar Cartilage Chondrocytes In Vitro

LIAO Ming-ting, ZHANG Zhi-guang, SU Kai, KUANG Shi-jun, ZHANG Juan
(Department of Surgery, School of Guanghua Stomatology, SUN Yat-sen University, Guangzhou 510055, China)

Abstract: [Objective] To investigate the effect of static compression on the proliferation activity, apoptosis
rate, and matrix proteoglycans synthesis in cultured mandibular condylar cartilage (MCC) cells, and the relation
between abnormal compression and degradation of cartilage. [Methods] MCC cells of second generation were placed
into sealed containers, which were perfused with 5% CO, to offer 10 kPa, 20 kPa, -10 kPa static compressions
respectively. No mechanical loading were applied to the control group. When the mechanical loading lasted 3 hours
and 24 hours, the proliferation activity and the apoptosis rate were determined by MTT method and flow cytometry
respectively, the content of matrix proteoglycans were determined by sulfuric acid-carbazole colorimetry methods.
[Results] When the peak stress came to 20 kPa and last more than 24 hours, it can significantly decrease
proliferation activity and the synthesis of matrix proteoglycans, increase the apoptosis rate significantly.
[Conclusion]  Abnormal compression could induce the apoptosis of chondrocytes and reduction in the content of
proteoglycans, which may trigger or deteriorate the degradation of cartilage.
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Table 1 Influence of static compression on condylar cartilage chondrocytes in vitro (x+s ,n=8)
Group Proteoglycans (mg/L) MTT (A ) Apoptosis rate (%)
3h 24 h 3h 24 h 3h 24 h
10 kPa 80.9+1.3 85.1+1.6 39.4+3.4 52.7+2.8 3.2+0.5 3.3+0.8
—10 kPa 81.4+1.5 85.5+1.9 41.2+3.1 53.8+3.6 3.0+0.9 3.1+0.6
20 kPa 78.3+1.2 82.3+1.1Y 38.8+2.4 46.2+2.0? 3.2+0.7 5.3+1.39
Control 79.2+1.7 84.9+1.9 40.6+2.3 51.3+3.7 3.1+£0.8 3.2+0.5
F=6.208 F=9.107 F=13.658
P=0.002 P=0.000 P=0.000

SNK-q test, vs control, 10 kPa, and —10 kPa group:1) P=0.023, 0.014, 0.003, respectively; 2) P=0.019, 0.002, 0.000, respectively; 3) all P=

0.000
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