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Effects of strontium-doped antibiotic bone cement on osteoblasts
proliferation and antibacterial properties

ZHU Shijun' ,CHEN Shasha® ,HUANG Hongzhen' ,HU Tangbin' ,LIU Qingsheng' ,NIE Zhikui' , ZHANG Maoshu'
(' Department of Orthopaedics ,” Department of Cardiology , Jining NO. 1 People's Hospital , Jining 272000, China)

Abstract: Objective To investigate the effect of strontium-doped antibiotic bone cement on osteoblast prolifera-
tion and antibacterial properties. Methods AIBC-Sr was prepared by adding strontium chloride hexahydrate ( SrCl, -
6H,0) into antibiotic bone cement ( AIBC). The proportion of strontium was 0. 1% ,0. 5% ,1% and 2% ,and the groups
were AIBC-Sr0. 1, AIBC-S10. 5, AIBC-Sr1, AIBC-Sr2, respectively. A non-doped AIBC group served as the control. The
compression strength of each group of bone cement was tested by micro-controlled electronic universal testing machine,
the dough time of bone cement was tested by contact method, and the curing time, curing temperature and maximum poly-

merization temperature of bone cement were tested by thermal imager. Extract solutions of AIBC-Sr tablets in different
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proportions were prepared. The extract solution of AIBC without strontium doping was the control group and was divided
into the extract solution groups of AIBC-Sr0. 1, AIBC-Sr0. 5, AIBC-Srl and AIBC-Sr2 according to the strontium doping
ratio. Mouse cranial precranial osteoblasts (MC3T3-E1 cells) were cultured in the extracts of each group,and cell prolif-
eration-toxicity assay kit (CCK-8) was used to detect cell proliferation activity. Control group,0. 1% ,0. 5% ,1% and 2%
AIBC-Sr extract groups were selected for staphylococcus aureus and escherichia coli antibacterial experiment,and the di-
ameter of antibacterial circle was detected. Results After AIBC was doped with strontium in different proportions, there
were no significant differences in compressive strength, dough time, curing time , maximum polymerization temperature and
curing temperature compared with the control group (P>0.05). The CCK-8 results showed that compared with the con-
trol group, the proliferation activity in the AIBC-Sr0. 5 extract solution group increased (¢, =3.18,P=0.03),and the
difference was statistically significant. In the antibacterial experiment against staphylococcus aureus, compared with the
control group,the diameters of the antibacterial zones in the AIBC-Sr0. 1, AIBC-Sr0. 5, AIBC-Srl and AIBC-Sr2 extract
solution groups increased (i,=4.89,P<0.001) ;¢,=10.20,P<0.001;:,=4.68,P<0.001;z,=9.05,P<0.001) ,and
the differences were statistically significant. In the antibacterial experiment against escherichia coli, compared with the
control group,the diameters of the antibacterial zones in the AIBC-Sr0. 1, AIBC-Sr0. 5, AIBC-Sr1 and AIBC-Sr2 extract
solution groups increased (t,=3.17,P=0.03) ;z,=12.04,P<0.001;¢,=6.34,P<0.001;z,=13.95,P<0.001) ,and
the differences were statistically significant. Conclusion AIBC-Sr extract can significantly promote the proliferation of

MC3T3-E1 cells,and enhance the antibacterial efficacy of AIBC against staphylococcus aureus and escherichia coli.
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