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Abstract Objective: To establish and evaluate a simple, reproducible and reliable mouse model of intervertebral disc degen-
eration induced by spinal axial mechanical instability. Methods: The model of intervertebral disc degeneration (IDD) was es-
tablished by surgically removing the supraspinal and interspinous ligaments of the mice and causing mechanical instability
of the spinal axis. Samples of lumbar vertebrae were collected at different times after model establishment. Morphological
changes of intervertebral disc during IDD were observed by safranin O-fast green staining. Immunohistochemical method
was used to detect the expression patterns of intervertebral disc Matrix metabolism-related proteins (type | collagen.type
Il collagen and Matrix degrading enzyme Mmpl3)and the key proteins of Hif signaling pathway (Hifla, Vegl)in interver-

tebral disc tissue. Results: Safranin O-fast green staining

showed that morphological structure of intervertebral disc
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was intact, the inner and outer annulus fibrosus was arranged

&K A RR =4 P B H (81573994) neatly, and the extracellular matrix was equally stained in
VO VL R S 2 K A I T 2R — 12 B (A0 . 310006) control group. The annulus fibrosus was torn and fiber ar-
2T E 2 R — I PR E 2R B rangement was disordered, and the safranin O staining be-
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Mmpl3 all expressed in normal intervertebral disc of the
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control group. Compared with the control group, the expression of type [[ collagen in the annulus fibrosus of the model

group was significantly decreased, while the expression of type | collagen and Mmpl3 were significantly increased (P<C

0. 05). Hif signaling pathway activity detection showed that the low expression of Hifla was located in the outer annulus

fibrosus in normal intervertebral disc tissue,gradually decreased in the later stage,while the expression of Vegf was loca-

ted at the the annulus fibrosus and nucleus pulposus tissues. Compared with the control group, the expression of Hifla and

Vegf in the annulus fibrosus tissue,especially in the inner annulus fibrosus had increased in 4 weeks model group. The ex-

pression of Vegf in the inner and outer annulus {ibrosus had further increased after 6~8 weeks of modeling,and the differ-

ence was statistically significant (P<C0. 05). Conclusion: The lumbar spine instability IDD mouse model has successfully

established by removing the supraspinous and interspinous ligaments. The model is simple and reproducible, providing a

reliable animal model for further exploring the pathogenesis preclinical treatment of IDD.
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