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ABSTRACT Objective: To isolate and investigate chondrogenic stem cells in the degenerated human cartilage endplate. Methods:
The CEP used in this study was obtained from seven patients who underwent posterior discectomy and fusion for lumbar degenerative
disease. Surgically explanted CEP was cleaned from any adherent extraneous tissue under a sterilized dissecting microscope. The
nucleus pulposus, annulus fibrosus, and subchondral bone tissues around blocks of CEP were removed. The cells were subcultured in
the agarose culture, and the cell clones were selected and expanded in vitro for the assays of stem cell markers to confirm the existence
of stem cells in the cartilage endplate. Results: There are cells in the degenerated cartilage endplate which are positive for stem cell
markers such as STRO-1, CD105, CD73, CD90 by the confocal scan microscope. By agarose culture separation, CESCs were proved
to belong to stem cells in Immunophenotyping. Conclusion: All the results in this study indicated that the CESCs existed in the
degenerated cartilage endplate.
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Table 1 Details of samples
Number Diagnosis Segment Modic Sex Age
1 Lumbar spondylolisthesis L4-L5 11 M 40
2 Lumbar spondylolisthesis L4-L5 1 F 39
3 Lumbar spondylolisthesis L5-S1 11 M 36
4 Spinal stenosis L5-S1 11 F 50
5 Vertebral instability L4-L5 11 F 43
6 Disc source sex lumbago L5-S1 11 M 46
7 Disc source sex lumbago L4-L5 1 F 41
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Fig.1 Cartilage endplate characteristics of Disc degeneration Modic type Il on MRI. A, for the high signal on T1 sequence; B, as well as high signal

on T2 sequence
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Fig.2 Cartilage endplate gross and histological features. A, Under dissecting microscope after clean up the general characteristics, A milky white,

translucent; B, HE dyeing hint of uniform transparent cartilage matrix, circular deposition in the matrix and cartilage cells distributed in different levels,

and fat tissue exist among them. Scale = 50 pm

B 3 EEiEE SRS LR P I EARE T TR
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Fig.3 In confocal cartilage endplate, visible cells expressed the stem cell antibodies. A. monoclonal antibody STRO1 tag; B. monoclonal antibody CD105

tag; C. monoclonal antibody CD73 tag; D. monoclonal antibody CD90 tag. Scale = 10 pm
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Fig.4 Three-dimensional screening culture medium CESCs agarose. A, cartilage cells scattered with single-celled exists in agarose. B, cartilage endplate

cells cultured in agarose medium 6 weeks after the visible part of the cell proliferation and begin to form clones (black arrow), and a part of the cell remain

single, cannot see obvious proliferation characteristics at arrows (brown). Scale = 50 pm
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Fig.5 The cell morphology after amplification, and characteristics during cloning formation in vitro. A, CESCs adherent growth in vitro, and the cells are

arranged parallel loading A swirl shape, and showed the characteristics of mesenchymal stem cells; B, CESCs in cells in a petri dish can proliferate

amplification and form cell clones
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Fig.6 The expression of stem cell surface marker by flow cytometry analysis. As can be seen obviously, CD90, CD73, STRO1 and CD105 on the surface
of the CESCs cells was positive, and CD14, CD19, CD34, CD45 and HLA - DR had negative expression (< 2%). The black thread was the same type

control; Green represented positive cells. Each group contained 7 samples, n =7
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Fig.7 The flow cytometry analysis of Stem cell surface markers.
expression levels of CD90, CD73, STROI weer more than 95%, that of

CD105 was slightly lower than 90%, and CD14, CD19, CD34, CD45 and

HLA - DR had negative expression (< 2%). N =7
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