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Microencapsulated bone marrow mesenchymal stem cells marked by superparamagnetic iron oxide al-
lograft to prevent lumbar intervertebral disc degeneration:an experimental research/CAO Ye,WU Xi-

aotao, WANG Yuntao,et al/Chinese Journal of Spine and Spinal Cord,2009,19(9):693~698

[Abstract] Objective:To investigate the feasibility of microencapsulated bone marrow mesenchymal stem cells
(bMMSCs) marked by superparamagnetic iron oxide (SPIO) allograft on preventing lumbar intervertebral disc
degeneration.Method : Sixty healthy New Zealand white rabbits regardless of gender,were randomly divided into
5 groups.Degenerative models were established in 4 groups by the aspiration of the nucleus pulposus.4 groups
were designed as follows.Group A ,microencapsulated bMMSCs group,bMMSCs were cultured and proliferated
in vitro and microencapsulated after being marked by SPIO,thereafter they were transplanted into the degen-
erative discs.Group B,unmicroencapsulated bMMSCs group.Group C,microencapsules without bMMSCs group.
Group D,degenerative models group without transplantation.Group E,normal control group,with each group of
12 rabbits.At 2,4,6,8 weeks,magnetic resonance scanning was performed to trace the implanted cells in
discs,and the nucleus pulposus of 1.2/3 13/4 14/5 disc were harvested and immunohistochemical staining was
used to determine the variation of type II collagen content,spectrophotometry was used to determine the

amount of proteoglycan.All these datas were put forward to statistical analysis.Result:MRI scanning can trace
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the distribution of bMMSCs in discs marked by SPIO.Under MRI,the stem cells were noted to migrate from
injected site to peripheral at 8th week compared with those at 4th week.Microencapsulated bMMSCs main-
tained viability and proliferative potency in the rabbit intervertebral disc.In 2,4,6,8 weeks,the amount of
proteoglycan and type Il collagen in intervertebral matrix in group A was higher than those in group B,
group C and group D,which showed significant difference (P<0.05).The amount of proteoglycan and type Il
collagen in group B was higher compared with those in group C and group D,while the amount of proteogly-
can and type Il collagen in group E was higher compared with those in group B,group C and group D at
each time point,which showed significant difference (P<0.05),however no significant difference existed between
group C and group D(P>0.05) at each time point and between group A and group E(P>0.05) at 6,8 weeks

point respectively.Conclusion: Microencapsulated bMMSCs can restore extracellular matrix,which show superior
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transplantation than bMMSCs transplantation alone.
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