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Study on the intervention of paracrine factor of adipose-derived stem cells on steroid-induced avascular necrosis
of the femoral head in rabbits

CHEN Jun-ping', TAN Wei-yuan', ZHANG Ju-fang', LI Song-jun', KUANG Li-peng', YU Jie-feng', LIU Li-jun’,
ZHANG Wei' [ 1. Department of Orthopedics, Fifth Affiliated ( Zhuhai) Hospital of Zunyi Medical University, Zhuhai Guangdong
519100, China;2. Department of Orthopedics, First Affiliated Hospital of Sun Yat-sen University, Guangzhou Guangdong 510080, China |

Abstract : Objective To investigate the effect of paracrine factor of adipose-derived stem cells ( ADSCs) in the treatment of steroid-
induced avascular necrosis of the femoral head ( SAFNH) in rabbits. Methods A total of SPF grade female rabbits were randomly
divided into the control group,the model group and the intervention group,with 21 rabbits in each group. Rabbits in the model group and
the intervention group were injected with saline and paracrine factor of ADSCs into the joint cavity of the femoral head respectively after
successful modeling. The hemorheology indexs, HE staining sections of femoral head and MRI maximum perfusion parameters in the three
groups were evaluated after 4 weeks, and the levels of serum bone morphogenetic protein-2 ( BMP-2) and transforming growth factor-f
(TGF-B) were detected by radioimmunoassay method. Results ~ After treatment,no obvious abnormality was found in the sections of the con-
trol group;in the model group,nuclear pyknosis and necrosis of the osteocyte nuclei were seen,a large number of empty bone lacunas were
formed in the trabeculae,with absent osteoblasts , intravascular thrombosis and hematopoietic cell necrosis;in the intervention group, nuclear
pyknosis of the osteocyte nuclei was not obvious,the bone lacuna was slightly increased compared with the control group,and halo formation
around some nuclei was seen. Before treatment, there were statistically significant differences in MRl maximum perfusion parameters among
the three groups (F =341.625,P <0.05) ,and the intervention group and the model group were significantly lower than the control group
(P <0.05) ,but there was no significant difference between the intervention group and the model group (P =0.437). After treatment, there
were statistically significant differences in the MRI maximum perfusion parameters among the three groups (F =89.761,P <0.05) ,and the

control group and the intervention group were significantly higher than the model group (P <0.05) ,while there was no statistically significant
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difference between the intervention group and the control group (P =0.331). There was no significant difference in the MRI maximum perfu-
sion parameters in the control group before and after treatment (P >0.05) ;the MRI maximum perfusion parameters in both the intervention
group and the model group after treatment were significantly higher than those before treatment (P <0.05). There were statistically significant
differences in hemorheology indexs among the three groups after treatment (P <0.05) ,in which hemorheology indexes in the model group
were significantly higher than those in the control group and the intervention group (P <0.05). Hemorheology indexes of the intervention
group after treatment were lower than those before treatment (P <0.05). The levels of BMP-2 and TGF-@ after treatment were significantly
higher than those before treatment in the intervention group (P <0.05) ,and the intervention group was significantly higher than the model
group after treatment (P <0.05). Conclusion Intra-articularly injected paracrine factor of ADSCs into rabits with SANFH can improve the
histopathological condition, increase the maximum perfusion parameters,correct the hemorheological abnormalities,and promote the repair of
the femoral head.

Keywords : adipose-derived stem cells ; necrosis of femoral head; steroid-induced avascular necrosis of the femoral head; HE staining;
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