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Abstract
BACKGROUND: A large number of animal and clinical experiments have confirmed that local transplantation of adipose-derived stromal vascular fraction can
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promote articular cartilage repair.

OBIJECTIVE: To explore the feasibility of constructing tissue-engineered cartilage with acellular dermal matrix/biomineralized collagen integrated bone cartilage

scaffold combined with autologous adipose-derived stromal vascular fraction.

METHODS: The groin fat pads of both sides of the female rabbit were taken out under sterile conditions, and the stromal vascular fraction was obtained

by enzyme digestion. Flow cytometry was used to detect the surface specific protein and observe the ability of adipogenic, osteogenic and chondrogenic
differentiation. Adipose-derived stromal vascular fraction (experimental group), adipose-derived mesenchymal stem cells containing transforming growth
factor-B3 (cartilage induction group) and adipose-derived mesenchymal stem cells containing 10% fetal bovine serum (control group) were co-cultured on
acellular dermal matrix/biomineralized collagen scaffold. CCK8 assay was used to detect cell proliferation. The number of cells was observed under fluorescence
microscope. Real time-quantitative PCR detection was used to detect cartilage related gene expression. The content of glycosaminoglycan in extracellular

matrix was determined by dimethylmethylene blue colorimetry.

RESULTS AND CONCLUSION: (1) The results of flow cytometry showed that the adipose-derived stromal vascular fraction had high expression of CD44, CD105
and CD90, and low expression of CD14, CD19 and CD45. Adipose-derived stromal vascular fraction had the ability to differentiate into adipocytes, osteoblasts
and chondrocytes. (2) CCK8 assay showed that with the extension of culture time, the number of three kinds of cells on the acellular dermal matrix/
biomineralized collagen scaffold increased, and the number of cells in the experimental group was higher than that in the other two groups (P < 0.05). Under
the fluorescence microscope, the number of cells in the experimental group was more than that in the other two groups at 7 days after culture. (3) Real time-
quantitative PCR results showed that at 21 days after culture, the mRNA expression levels of Sox9, proteoglycan and type Il collagen in the experimental group
were higher than those in the other two groups (P < 0.05). (4) Dimethylmethylene blue colorimetry results demonstrated that at 7, 14, and 21 days, the content
of glycosaminoglycan in the experimental group was higher than that in the other two groups (P < 0.05). (5) The results showed that adipose-derived stromal
vascular fraction combined with acellular dermal matrix / biomineralized collagen scaffold could effectively support cartilage formation in vitro.

Key words: bone; material; adipose derived stromal vascular fraction; acellular dermal matrix; biomineralized collagen; integrated scaffold; cartilage defect;

osteochondral
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Figure 1 | Morphology observation of the adipose-derived stromal vascular fraction (inverted phase
contrast microscope, x40)
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Figure 2 | Specific protein on the cells from rabbit adipose-derived stromal vascular fraction

detected by flow cytometry
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Figure 3 | Multiple induced differentiation of adipose-derived stromal vascular fraction
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Figure 4 | Biocompatibility of cells on osteochondral integrated scaffold combined with adipose-
derived stromal vascular fraction
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Figure 5 | Detection of genes related to osteochondral integrated scaffold
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Figure 6 | Detection of glycosaminoglycan content of osteochondral
integrated scaffold combined with adipose-derived stromal vascular fraction
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