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Experimental Study on the Treatment of Lower Limb Ischemia of Diabetic Rabbits by Injecting Bone Marrow Mesenchymal Stem Cells and
Vascular Endothelial Growth Factor —loaded Nanoparticles. Yang Yadong, Zhang Wenyuan, Zhao Jiajun, et al. Institute of Bioengineer-
ing, Zhejiang Academy of Medical Sciences,Zhejiang 310013, China

Abstract Objective To explore the treatment effects of transplantation of vascular endothelial growth factor ( VEGF) and bone
marrow mesenchymal stem cells (BMSCs) on the lower limb ischemia in diabetic rabbits. Methods Bone marrow mesenchymal stem
cells (BMSCs) were isolated and purified by a combination of density gradient centrifugation and adhesive culture in vitro. PLGA nanop-
articles loaded with VEGF were prepared by ultrasonic emulsification- solvent evaporation method. Alloxan was intravenously injected
100mg/kg body weight to make rabbit model with diabetes mellitus. The standard of diabetic model was fasting glucose > 16mmol/L on the
14th day. Then both sides of the diabetic rabbits’ femoral arteries of lower limbs were ligated and cut to built hind limb ischemia model.
Rabbits were randomly allocated into four groups for transplantation therapy, PBS group, VEGF group, BMSCs group, and VEGF + BM-
SCs group. Main outcome measures were, each rabbit’s activity , gross anatomy and angiogenesis in lower limb ischemic regions. Results
The VEGF-loaded PLGA nanoparticles were spherical in shape. The mean diameter was 438.97 +15. 60nm. The entrapment efficiency
was 87.4% and medicine loading was 43. 7png/g. Accumulative release quantity in 24 hour was 55.48% . In total of 28 rabbits, the mor-
tality was 50% , the model-forming rate was 42.86% , the insensitive rate was 7. 14% . In PBS group, there was a 1.0cm x 1. 5c¢m ulcer
on one rabbit’s tibia 1 month after transplantation. Their hind limbs were weakness and only could drag their legs for walking or limp. In
VEGF group and BMSCs group, all rabbits had a significant limp except that one could walk unrtestricted which injected with BMSCs. In

BMSCs + VEGF group, two rabbits walked normally, the other one walked a little limp. The gross anatomy and pathological sections ex-
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hibited that collateral vessels were significantly increased and distal femoral artery kept filling in BMSCs group, VEGFE group, and

BMSCs + VEGF group compared with PBS group, especially in BMSCs + VEGF group. While in PBS group ,there was low vessel filling

intensity, poor distal tissue blood filling, and regurgitant vein enlargement. Conclusion Transplantation of BMSCs and VEGF by local

injection can improve blood supply and contribute to angiogenesis in lower limb ischemia of diabetic rabbits.
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