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Maintenance of homeostasis for intervertebral disc by cell cycle-related genes
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Although human intervertebral disc (1VD) degeneration can cause several spinal
diseases, its pathogenesis remains unclear. This study aimed to create a highly reproducible in vivo
mouse IVD degeneration model. One hundred six mice were operated and L4/5 IVD was stabbed with a 35 or
33-gauge needle. Micro-computed tomography scanning was performed, and the stabbed region was confirmed.
Evaluation was by magnetic resonance imaging (MRI) and histology using our classification scoring system.
In 1VDs stabbed with either needle, significant degeneration occurred relative to the control. Our
histological classification scores correlated well with MRI findings and could detect degenerative
progression, irrespective of the stabbed region.In this study, a highly reproducible in vivo mouse IVD
degeneration model was created with precise information about surgical techniques.
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Figure 1. Definition of regions in the IVD
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Table 1. Our new histological grading score
Intervertebral disc Score _ Findings
Annulus fibrosus (AF) 0 Normal

1 Mildly serpentine

2 Moderately serpentine

3 Severely serpentine

‘ Severely serpentine and ruptured

L] Indistinct
Nucleus pulposus (NP) 0 Normal
1 Condensed

Infiltration of chondrocyte-like cells, residual NP matrix
3 Global infiltration of chondrocyte-like cells
4 Mildly replaced by fibrous cartilaginous tissue
$ Moderately or severely replaced by fibrous cartilaginous tissue

Degeneration score = AF score + NP score.
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