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INTRODUCTIONS: As a main cellular component within the disc, nucleus pulposus (NP) cells
play important roles in disc physiology. However, little is known on the biologic hallmarks of
human NP cells. Therefore, the present study aimed to address the features of human NP cells.

METHODS: Human NP samples were collected from normal donators, patients with scoliosis
and disc degeneration as normal, disease control and degenerative NP, respectively. The NP
samples were studied using transmission electron microscopy and TUNEL assay. Pre-digested
NP samples were studied using flow cytometry with PI/Annexin V staining.

RESULTS: Both control and degenerative human NP consisted of mainly viable cells with a
variety of morphology. Both necrosis and apoptosis were noted in human NP as forms of cell
death with increased apoptosis in degenerative NP, which was further confirmed by the TUNEL
assay. Phagocytic NP cells had the hallmarks of both stationary macrophages with lysosomes and
NP cells with the endoplasmic reticulum. Annulus fibrosus cells have similar morphologic
characteristics with NP cells in terms of cell nest, phagocytosis and intracellular organs.
Moreover, NP cells with long processes existed in degenerative and scoliotic NP rather than
normal NP. When cultured in glucose-free medium, NP cells developed long and thin processes.

DISCUSSION: Human degenerative NP consists of primarily viable cells. We present direct and
in vivo evidence that both human annulus fibrosus and NP cells have phagocytic potential.
Moreover, NP cells with long processes exist in both scoliotic and degenerative NP with lack of
glucose as one of the possible underlying mechanisms.



