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A combination of epiphysis stem cell transfected with cytokine genes and bio — scaffold consists of gelatin, chon-
droitin sulfate and sodium hyaluronate for repairing epiphyseal growth plate defect in rats:an experimental
study

ZHAO Shoujun, XIONG Wenhua, XU Ke

The Second Hospital of Ningbo City, Ningbo 315010, Zhejiang , China

ABSTRACT Objective: To observe the role of a combination of epiphysis stem cell transfected with cytokine genes and bio — scaffold
consists of gelatin, chondroitin sulfate and sodium hyaluronate in repairing epiphyseal growth plate defect in rats. Methods: The zona — pel-
lucida cells were fetched out from costicartilage of SD rats and the epiphysis stem cells were obtained by using Percoll density gradient cen-
trifugation method. Cytokine or cytokine combinations which had the best promoting effect on proliferation of epiphysis stem cells were se-

lected out of seven kinds of cytokines and cytokine combinations,including hypoxia — inducible factor(HIF) — la, parathyroid hormone —
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related peptide ( PTHrP) , recombinant human nuclear factor — kB (thNF — kB) , HIF - 1« + PTHrP, thNF — kB + PTHtP, HIF - 1o +
thNF — kB and thNF — kB + HIF — 1« + PTHrP. Then the epiphysis stem cells which could steadily express recombinant cytokines were
constructed by using selected cytokines or cytokine combinations. Twenty SD rats were selected to make models of defect of epiphyseal
growth plate of superior extremity of right tibias. After modeling, the rats were randomly divided into 2 groups,10 cases in each group. The
epiphyseal growth plate defects were repaired through transplantation of epiphysis stem cells which were obtained from zona — pellucida cells
of autologous costicartilage ( autotransplantation group ) and using a combination of recombinant epiphyseal stem cells and bio — scaffold con-
sists of gelatin,chondroitin sulfate and sodium hyaluronate ( tissue engineering group ) respectively. The X — ray films of double lower limbs
were taken in rats of the 2 groups and the differences between bilateral tibias in length and angle were measured at 4 and 8 weeks after re-
pairing surgery respectively. After the X — ray examination, five rats were randomly selected from each group and the epiphysis stem cells
were obtained from their costicartilage , and the levels of Collagen Il protein and Collagen X protein were measured by using Western Blot as-
says. The superior extremities of right tibias of rats were sectioned for HE staining and the repair of epiphyseal growth plate defect was ob-
served under light microscope. Results; HIF — 1« + PTHrP was selected out of the cytokine combination in the end and was imported into
pIRES2 — EGFP eukaryotic expression vector. The obtained epiphysis stem cells were transfected and then they could steadily express re-
combinant cytokines. The differences between bilateral tibias in length and angle were smaller in tissue engineering group compared to auto-
transplantation group at 4 and 8 weeks after epiphyseal growth plate defect repairing surgery (0. 07 +/=0.01 vs 0.35 +/-0.05 cm,t =
17.360,P =0.000;0.83 +/-0.45 vs 1.51 +/-0.13 cm,: =4.590,P =0.001;1.50 +/-0.69 vs 2.55 +/-0.40 degrees,t =4.160,P =
0.001;14.26 +/-1.87 vs 33.98 +/-2.17 degrees,t =21.770,P =0.000) , and the levels of Collagen Il protein and Collagen X protein
were higher in tissue engineering group compared to autotransplantation group (0.21 +/-0.02 vs 0. 10 +/-0.01,¢ =15.560,P =0. 000;
0.37 +/-0.03 vs 0. 14 +/-0.01,¢ = 16.260, P =0.000;0. 22 +/-0.03 vs 0. 08 +/-0.01,s =14.010,P =0.000;0. 33 +/-= 0. 02 vs
0.11 +/-0.01,¢=21.000,P =0.0000) . The HE staining results showed that epiphyseal growth plate defect of tibial superior extremity was
partially filled with newborn cartilage in tissue engineering group and epiphyseal growth plate structure was not found in autotransplantation
group at 4 weeks after repairing surgery. Partial epiphyseal growth plate of tibial superior extremity was approximately closed and presented
with lamellar columnar organization in tissue engineering group,and newborn epiphysis was found in autotransplantation group at 8 weeks af-
ter repairing surgery. Conclusion ; Epiphyseal growth plate defect in rats can be effectively repaired by choosing epiphyseal stem cells as
seed cells,HIF — 1o + PTHrP as cytokine,and carrier consists of gelatin, chondroitin sulfate and sodium hyaluronate as bio — scaffold.
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