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Abstract 

BACKGROUND: Various surface modification techniques have been utilized as an attempt to improve the osteointegration of Ti-based 

implants, which is a hotspot research concerning the artificial joint prosthesis. 

OBJECTIVE: To evaluate the effect of silicon doped zirconia film on the titanium surface on relevant factors of osteoblast-like MG63 cells. 

METHODS: Silicon doped zirconia and zirconia films were respectively prepared on the titanium surface by cathodic arc deposition. 

Osteoblast-like MG63 cells were cultured on silicon doped zirconia film, zirconia film and pure titanium, respectively. After 1, 4, 7, 10 days of 

incubation, samples were collected for assay. Osteoprotegerin (OPG) and receptor activator of nuclear factor κB ligand (RANKL) at mRNA 

and protein levels were detected using real-time PCR and ELISA, respectively. 

RESULTS AND CONCLUSION: (1) At 1 day of inoculation, there was no significant difference in the OPG mRNA and protein expression 

among the three groups. At 4 days of inoculation, the expression of OPG mRNA and protein in the silicon doped zirconia film and zirconia film 

groups was significantly higher than that in the pure titanium group (P < 0.05), but there was no significant difference between the former two 

groups. At 7 and 10 days of inoculation, the expression of OPG mRNA and protein in the silicon doped zirconia film growp was highest among 

the three groups (P < 0.05). (2) At 1 day of inoculation, there was no significant difference in the RANKL mRNA and protein expression among 

the three groups. At 4 and 7 days of inoculation, the expression of RANKL mRNA and protein in the silicon doped zirconia film group was 

significantly lower than that in the other two groups (P < 0.05). At 10 days of inoculation, the expression of OPG mRNA and protein in the 

silicon doped zirconia film and zirconia film groups was significantly higher than that in the pure titanium group (P < 0.05), but there was no 

significant difference between the former two groups. To conclude, silicon doped zirconia film fabricated by cathodic arc deposition can 

enhance the expression of OPG and reduce the expression of RANKL at the same time. 

Subject headings: Titanium; Osteoblasts; Osteoprotegerin; Receptor Activator of Nuclear Factor-kappa B; Tissue Engineering 

Funding: Independent Innovation Project of Shanghai Putuo District Health System, No. 2013PTKW015; National Natural Science 

Foundation of China, No. 81673782; Key Clinical Specialist Construction Programs of Putuo District, Shanghai, No. 2016PTZK04 
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Figure 1  Scanning electron microscopy images of silicon doped zirconia film, zirconia film and pure titanium (×6 500) 

 

����� A�C����	
�

�
���
����
��

�
���3
�������

������ �!"#$%

&'�()�*+���,-

���./012345 

 

	 2  ������� ����� X!"#�$%&'( 

Figure 2  X-ray photoelectron spectroscopy analysis of silicon 

doped zirconia film and zirconia film 
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Figure 3  Expression of osteoprotegerin in MG63 cells 
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ligand in MG63 cells 
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Figure 5  Osteoprotegerin protein expression in MG63 cells 
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