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Abstract

BACKGROUND: Numerous studies have reported that transforming growth factor beta 3 combined with alginate and mesenchymal stem cells can repair
cartilage defects in animal experiments. However, there is little research about the effect of transforming growth factor beta 3 and sodium alginate hydrogel
combined with mesenchymal stem cells on repairing cartilage injury.

OBJECTIVE: To compare effects of sodium alginate hydrogel and sodium alginate hydrogel loaded with transforming growth factor beta 3 on bone defect with
bone marrow mesenchymal stem cells.

METHODS: Rabbit bone marrow mesenchymal stem cells were isolated and cultured in vitro. A suitable amount of transforming growth factor beta 3 was
added into sodium alginate solution. Before transplantation, bone marrow mesenchymal stem cell suspension was mixed with the hydrogel in equal volumes.
Totally 48 New Zealand white rabbits were used to prepare unilateral articular cartilage defects and randomly divided into three groups. The injury group did
not take any treatment; the control group was implanted with alginate hydrogel and bone marrow mesenchymal stem cell suspension; and the observation
group was implanted with transforming growth factor beta 3-sodium alginate hydrogel complex and bone marrow mesenchymal stem cell suspension. At 12
weeks after operation, the samples were taken for gross and histological observation and type Il collagen immunohistochemical staining and RT-PCR.

RESULTS AND CONCLUSION: (1) General observation: At 12 weeks, the defect site of the injury group was filled with a large number of granulation tissue; the
control group was filled with translucent cartilage like tissue; and the observation group was filled with new tissue. (2) Histological observation: At 12 weeks
after operation, hematoxylin-eosin staining and safranin O staining showed that the defect site in the injury group was filled with more fibrous tissue, and
there was a large gap in the central part. In the control group, there were more cartilage like tissue and fibroblast tissue; the surface was irregular; most of
the material was degraded; and the material was surrounded by a large number of bone trabeculae. In the observation group, there was a large number of
cartilage like tissue, with smooth surface and dense structure, similar to the surrounding normal cartilage tissue. (3) Immunohistochemical staining of type Il
collagen: only very weak positive staining was found in the injury group, while positive staining was found in the control group and the observation group, and
the degree of positive staining in the observation group was significantly stronger than that in the control group. (4) RT-PCR detection: mRNA expression of
type Il collagen, Sox9 and glycosaminoglycan in the regenerated cartilage of the control group was lower than that of the observation group (P < 0.05). (5) The
results suggest that transforming growth factor beta 3-sodium alginate hydrogel complex with bone marrow mesenchymal stem cells can promote the repair of

articular cartilage defects and enhance the expression of articular cartilage genes.
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% 1 | RT-PCR R RZ5|41F51
Table1 | Primer sequences of RT-PCR

FR B EHSIY ElkY]

11 745 J5i 5'-CCA GGA ACT ATG AAG GAG AGG-3' 5'-TGT GAA GGC GTT GTA GAC TG-3'
Sox9 5'-GCT CAA CCC CTC AAATGC-3' 5'-GAC GCA GAA GCG GTG TTG-3'
P B 5'-AAG CCT ATT CCC AAG TGA TG-3' 5'-TCG TTA CTG TTG AGG AGG G-3'
185 5'-ACC TGA AGA ATG CCT CCT C-3' 5'-TCC ACC ACC CTG TTG CTG TA-3'
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7o, RIRHRE, 5 B IR SCE AR R EGEMT: WL R
AL R LA B R R UE A, RTOLE, SRR
R U RAER . AT 12 FR, 30405 LR AL i K =
WEFHZIETS, 58 IR s 2 B AR s X e 2H et
AL 2 E PR PR SR 7, RIBOGH, SRABEIER
PO HSUTEBRANTE M SRR ST A LSV, R
MR PRE, 5REEHLATHERE. 34R/E6, 12 A1
KIEbrA, WE 4.

ICRS V- 73 45 B R, 3 IR 6, 12 & ICRS ¥4
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Table 2 | ICRs score and Wakitani score of articular cartilage specimens in
rabbits of each group
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E1 | XTRERIRE
Figure 1 | Rabbit articular cartilage
defect model
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Figure2 | Detection of surface markers of bone marrow mesenchymal stem cells
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Figure 3 | Multi-directional differentiation of bone marrow mesenchymal

stem cells
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Figure 4 | Gross specimens of rabbit articular cartilage specimen in each
group
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Figure 5 | Histological observation of articular cartilage specimen in
rabbits of each group at 12 weeks after surgery (x100)
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Figure 6 | Expression of type Il collagen in articular cartilage of rabbits at
different time points after operation (immunohistochemical staining, x 40)
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