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Abstract

BACKGROUND: The Notch signaling pathway regulating bone metabolism and development is well studied. Similarly, the proliferation and
differentiation of intervertebral disc cells are closely related to the Notch signaling pathway, and the signaling pathway may sustain the
proliferation and differentiation of nucleus pulposus cells in degenerative intervertebral disc. However, the regulatory role and potential effects
of Notch signaling pathway in intervertebral disc degeneration remain controversial.

OBJECTIVE: To review the research advances in the mechanisms underlying Notch signaling pathway acting on the nucleus pulposus cells
in degenerative intervertebral disc.

METHODS: A computer-based research of PubMed, ScienceDirect, Google Scholar, Cochrane, CNKI, VIP, WanFang databases was
conducted for the literature addressing the effect of Notch signaling pathway on the nucleus pulposus cells in degenerative intervertebral disc.
The keywords were “Notch signaling pathway, intervertebral disc degeneration, nucleus pulposus cells, stem and progenitor cells” in English
and Chinese, respectively. A literature analysis was then performed.

RESULTS AND CONCLUSION: The regulatory mechanisms of Notch signaling pathway in cells are complicated. Inhibition of Notch signaling
pathway can inhibit the proliferation of nucleus pulposus cells in intervertebral disc, which may be associated with the reduced content of
progenitor cells. Hypoxia activates the Notch signaling pathway in nucleus pulposus cells of the degenerative intervertebral disc, which is a
major way to control the proliferation of nucleus pulposus cells. Moreover, inflammatory cytokines induce Notch signaling in nucleus pulposus
cells dependent on the possible interaction between the Notch signaling and MAPK, NF-kB signaling pathways. The mechanisms of the repair
and regulatory roles of Notch signaling pathway in the nucleus pulposus cells of degenerative intervertebral disc need to be explored further.

Subject headings: Signal Transduction; Intervertebral Disck Degeneration; Tissue Engineering
Funding: the Natural Science Foundation of Guangxi Zhuang Autonomous Region of China, No. 2014GXNSFAA118210
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