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ABSTRACT Objective: To optimization the method of isolating and culturing human degenerative nucleus pulposus cells in vitro,
and to provide seed cells for the prevention and cure investigation of intervertebral disc degeneration. Methods: Nucleus pulposus tissue
was collected in a sterile environment. Multiple enzymatic digestions were adopted to extract primary human nucleus pulposus cells. The
cells were cultured in thermostat incubator with 5% CO, under the condition of 37°C. Cell morphous was observed under inverted phase
contrast microscope. The cell growth curve was plotted by MTT assay. The expression of proteoglycan and type I collagen were detected
by toluidine blue staining and cellular immunofluorescence staining respectively. Results: The cells had spindle or polygonal shapes.
The primary cells had an average adherence time of 48 hours and took nearly 8 days to reach 90% confluence. Cells at passage 3 had an
average adherence time of 12 hours and took nearly 5 days to reach 90% confluence. The results of toluidine blue staining and cellular
immunofluorescence staining showed that the cultured cells secreted proteoglycan and type I collagen. Conclusion: Multiple enzymatic
digestions of nucleus pulposus tissue could release a large amount of pure human nucleus pulposus cells. The culture efficiency was
improved. The primary and passage cells could maintain stable chondrocyte-like phenotype and could be used as seed cells for intervertebal
disc tissue engineering.
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Fig.1 Morphological observation of the third generation of human nucleus pulposus cells
(light mirror x 100; A is the third generation NPCs culture 1 d, B is the third generation NPCs culture 3 d)
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Fig.2 Proliferation of human nucleus pulposus cells (P1: growth curve of

first-generation cells; P3: growth curve of third-generation cells)
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Fig.3 Staining observation of human nucleus pulposus cells A: toluidine blue staining, the cells are mainly polygonal, the proteoglycan in the cytoplasm is

stained blue, and the closer to the nucleus, the darker the staining is (light microscope * 100); B: cell immunofluorescence staining, 1l collagen are

mainly distributed in the cytoplasm, closer to the nucleus, the stronger the fluorescent signal (BNH x 100)
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