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Abstract

BACKGROUND: Transplantation of stem cells can rebuild the structure and function of injured central nervous
system, and has attracted wide attention in recent years.

OBJECTIVE: To explore the effects of bone marrow mesenchymal stem cells labeled by superparamagnetic iron
oxide on the recovery of neurological function in rabbits with spinal cord injury.

METHODS: Bone marrow mesenchymal stem cells were isolated from rabbits, and cultivated in vitro using the
density gradient centrifugation and the adherence in vitro separation. Passage 3 bone marrow mesenchymal
stem cells were labeled with superparamagnetic iron oxide at 24 hours before use. Rabbit spinal cord injury
models were made and the micro tubes were inserted into subarachnoid space. Rabbits were randomly divided
into three groups. Rabbits from the group A were injected with superparamagnetic iron oxide labeled bone
marrow mesenchymal stem cells via subarachnoid spaces. Rabbits from the group B received transplan tation of
unlabeled bone marrow mesenchymal stem cells. Rabbits from the group C were injected with PBS and served as
controls. At 1, 7, 14, 21, 28 and 35 days after cell transplantation, the recovery of neurological function was
calculated by BBB scoring in all groups and the pathological tissue slices of spinal cord injury was examined.

RESULTS AND CONCLUSION: The BBB scores in the groups A and V were significantly higher than those in the
group C (P < 0.05), but there was no statistical difference between groups A and B (P > 0.05). At 1, 7, 14, 21, 28
and 35 days following cell transplantation, Prussian blue staining of tissue sections showed cells containing blue
iron particles in the area of spinal cord injury. Bone marrow mesenchymal stem cells transplanted via
subarachnoid space could migrate to the area of spinal cord injury, which thereby improved neurological function.

Key Words: stem cells; stem cell transplantation; superparamagnetic iron oxide; bone marrow mesenchymal
stem cells; spinal cord injury; cell transplantation; subarachnoid space; provincial grants-supported paper; stem
cell photographs-containing paper
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Figure 1 Superparamagnetic iron oxide-labeled bone marrow
mesenchymal stem cells containing blue iron

particles as shown by Prussian blue staining (x40)
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Figure 2 Curves of Basso, Beattie and Bresnahan (BBB)
rating scale scores in rabbits from each group at
varying time points after spinal cord injury
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Figure 3 At 7 d after cell transplantation, cells containing blue

iron particles in the area of spinal cord injury could
be seen in tissue sections (x100)
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Figure 4 At 14 d after cell transplantation, more and more cells
containing blue iron particles in the area of spinal cord

injury could be seen in tissue sections (x100)
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