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Human placenta-derived mesenchymal stem cell transplantation promotes tendon
graft healing in a bone tunnel

Yang Li-feng!, Liu Wei*, Zhou Ye!, Feng Zi-shan?, Zhang Li*, Zhao Wei', Li Zhi* (*Central Hospital of
Shenyang Medical College, Shenyang 110024, Liaoning Province, China; ?Shengjing Hospital of China
Medical University, Shenyang 110003, Liaoning Province, China)

Abstract

BACKGROUND: Studies have shown that human placenta-derived mesenchymal stem cells with strong
proliferative ability have rich sources and can remarkably promote tendon-bone healing after cell transplantation.
OBJECTIVE: To observe the effect of human placenta-derived mesenchymal stem cells on tendon-bone healing
in a bone tunnel.

METHODS: Human placenta-derived mesenchymal stem cells were separated using adherent separation
screening method. Thirty 8-week-old male Sprague-Dawley rats were randomly divided into two groups, 15 rats
as experimental group and 15 rats as control group. Experimental group were subjected to transplantation of
human placenta-derived mesenchymal stem cells and the control group were injected with saline solution.
RESULTS AND CONCLUSION: Stem cells, new vessels, and fibrocartilage hyperplasia were observed on the
tendon-bone interface with microscope at 2, 4 and 6 weeks after cell transplantation in the experimental group.
Biomechanically, the maximum pullout load in the experimental group was significantly higher than that in the
control group at 4 and 6 weeks after cell transplantation (P < 0.05). These findings suggest that human
placenta-derived mesenchymal stem cells can accelerate early tendon-bone healing in a bone tunnel and
strengthen the biomechanical strength.
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Figure 1 A rat model of tendon-bone defects prepared by
distal transection of digitorum longus tendon
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Figure 2 Establishing a tendon-bone defect model in a rat by
drilling a bone tunnel 1/3 distal to the middle femur
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Figure 3 Morphology of primary human placenta-derived
mesenchymal stem cells (x40)
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Figure 4 Morphology of passage 3 human placenta-derived
mesenchymal stem cells (x100)
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Figure 5 Flow cytometry detection of surface markers of
human placenta-derived mesenchymal stem cells
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Figure 6 Histological observation of the tendon-bone
interface 4 wk after transplantation of human
placenta-derived mesenchymal stem cells in the
control group (Hematoxylin-eosin staining, x20)
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Figure 7 Histological observation of the tendon-bone
interface 4 wk after transplantation of human
placenta-derived mesenchymal stem cells in the
experimental group (Hematoxylin-eosin staining,
x20)
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Figure 8 Histological observation of the tendon-bone
interface 6 wk after transplantation of human
placenta-derived mesenchymal stem cells in the
control group (Hematoxylin-eosin staining, x20)
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Figure 9 Histological observation of the tendon-bone interface
6 wk after transplantation of human placenta-derived
mesenchymal stem cells in the experimental group
(Hematoxylin-eosin staining, x20)
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Table 1 The maximum pullout load at the tendon-bone interface

at different time after transplantation of human
placenta-derived mesenchymal stem cells
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