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目的      研究钛颗粒和炎症因子（TNF-α、IL-1β）对人滑膜细胞基质金

属蛋白酶2（MMP-2）表达及活性的影响，探讨滑膜在钛磨损颗粒诱导

的金对金人工关节假体周围骨溶解中的可能机制。      方法      用钛颗

粒和TNF-α、IL-1β处理体外培养的人膝关节滑膜细胞，处理后12、24、
48、72 h收集培养上清液，用明胶酶谱法检测MMP-2的活性。      结

果      直径最小的钛颗粒（≤5 μm）能刺激人滑膜细胞MMP-2蛋白表

达4倍于对照组；与对照组相比，钛颗粒、TNF-α、IL-1β及相互联合作
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用均明显增加了MMP-2的表达（P<0.01），三者联合作用更明显

（P<0.01）。钛颗粒和TNF-α、IL-1β能够刺激人膝关节滑膜细胞增加

MMP-2蛋白活性,并具有协同效应。      结论      金对金人工关节置换

术后，磨损钛颗粒可能和炎性因子协同刺激滑膜细胞，增加骨细胞外基

质的降解，导致假体的骨性支持结构力学性能下降，促使假体无菌性松

动的发生。  

Objective      To determine the effect of titanium (Ti) particles, 

and cytokines TNF-α and IL-1β on the expression and activity of 

MMP-2 in human synovial cells so as to explore the probable 

mechanism of post-operative osteolysis of metal-on-metal total 

joint arthroplasty in human synovial cells induced by Ti 

particles.       Methods      Human synovial cells were freshly 

isolated and cultured from normal knee joint synovium, and then 

those at passage 4 were treated with Ti particles in size of ≥10, 

>5-<10, and ≤5 μm respectively for 12, 24, 48 or 72 h. TNF-α, and 

IL-1β at different doses were used to treat the cells in presence 

or absence of Ti particles for above time periods. Gelatin 

zymography was performed to detect the activity of MMP-2 in the 

cell supernatant.       Results      Compared with the cells without 

any treatment, the expression level of MMP-2 treated by Ti 

particles in size of ≤5 μm was significantly increased by 4 times, 

that treated by Ti particles, TNF-α, and IL-1β respectively or 

combined of any 2 agents were also increased significantly 

(P<0.01), and that treated by the combination of the 3 agents 
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