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Establishment and Evaluation of a Modified Rat Model of Chronic Spinal
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ABSTRACT Objective: To establish a better simulation of the chronic disease animal model of cervical spinal cord compression on
the basis of the existing spinal cord compression model, and to evaluate its neurological function. Methods: Twenty SD rats were
randomly divided into two groups: control group and model group. A water swelling material polyvinyl alcohol with the size of 3.0
mm*1.5mm*0.7mm was wrapped with polyurethane film, which expanded over time to induce chronic compression in the spinal cord. In
the model groups, the expanding compression material was inserted between the C5 and C6 laminae and dura, resulting in chronic spinal
cord compressing. The same surgery were done in the control group except for the implanting of the water-swellable compression
material. Basso Beattie Bresnahan (BBB) locomotor rating scale was used at different time points to evaluate rats' hind limb motor
function. Hematoxylin-eosin (HE) staining was used to observe spinal cord tissue morphology. Terminal deoxynucleotide
transferase-mediated dUTP nick end labeling (TUNEL) assay was used to test the spinal cord injury tissue apoptosis. Results: BBB score
of the model group decreased gradually after the operation, and was significantly lower than that of the control operation group at each
time point, the differences between the two groups were statistically significant(P<0.05). HE staining indicated that model group rats had
significant tissue response to injury compared with control group. Pathological examination of the model group revealed spinal cord
damage with the formation of cavity and scar. TUNEL staining showed there were many apoptotic cells in the model group, while no
apoptotic cells were found in the control operation groups. Conclusion: The chronic spinal cord injury model established in this study has
good reproducibility and stability, can be used in the study of chronic spinal cord injury.
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Table 1 The BBB score of the control group and the model group

Weeks after operation

Groups

1w 2w 4w Sw 6w
Control 18.3% 1.34 18.5% 0.71 19.3%+ 0.68 19.8%+ 0.63 20.3+ 0.68 20.4+ 0.70
Model 17.1£ 0.74 15.6+ 1.27 12.9+ 1.20 10.4+ 0.97 9.9+ 0.57 10.0+ 0.67
P value 0.023 0.000 0.000 0.000 0.000 0.000
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Fig.1 HE staining of paraffin sections of the spinal cord in rats(40x )

Note: Left control group, right model group
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Fig.2 TUNEL staining of paraffin sections of spinal cord in rats (100% )

Note: Left control group, right model group
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