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Introduction: Intervertebral disc (IVD) degeneration is common in dogs and humans
and associated with back pain (1). During IVD degeneration, the water content decreases
in the center of the IVD, the nucleus pulposus (NP), resulting in a low shock absorption
capacity of the IVD (2,3). Current treatments reduce pain rather than repair the IVD (1).
In order to achieve functional repair with the aid of regenerative agents, further
knowledge of the pathogenesis of IVD degeneration and the pathways involved is
required. Therefore, this study aimed to determine the unexplored role of Parathyroid
hormone-related peptide (PTHrP) and Indian hedgehog (IHH), which play a role in
cartilage homeostasis and degeneration (e.g. osteoarthritis), in the IVD.
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Materials and methods: Protein expression of PTHrP, PTHR1 (PTHrP receptor 1), IHH,
Ptc (Patched: IHH receptor), and Smo (Smoothened: transmembrane protein that
activates downstream hedgehog signaling) was determined by immunohistochemistry
in canine (n= 7 or 8 per Thompson grade) and human IVDs (n= 4 or 5 per Thompson
grade) with different degeneration scores, ranging from healthy (grade I) to severely
degenerated (grade V). The mean positive cell ratio per Thompson grade was assessed
per IVD.
Results: Generally, PTHrP and IHH (receptor) expression decreased from healthy to
early degenerated IVDs and increased from early to severely degenerated IVDs in dogs
(Figure 1) and humans. To investigate the exact role of PTHrP and IHH in healthy and
degenerated IVDs, IVD cells are currently being cultured with or without PTHrP and IHH
in vitro.
Conclusion: PTHrP and IHH expression increased during canine and human IVD
degeneration, indicating that IHH and PTHrP signaling is active in healthy and
degenerated IVDs. Thus, PTHrP and IHH might play a role in IVD degeneration or
regeneration. It remains to be determined whether they serve as a therapeutic
approach to prevent or delay IVD degeneration.
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