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Analysis and comparison of chronic spinal cord injury in rat model with metal screw and polyurethane rubber
YANG Shi-chang, YANG Li, ZHANG Liang, LI Wen—hui, YANG Ya-lin, SUN Wei-zong, WANG Yun-guo, WANK Kai

(Department of Orthopedics, The Second Hospital, Tianjin Medical University, Tianjin 300211, China)

Abstract Objective: To explore the rat model suitable for chronic spinal cord injury(CSCI), and to compare the advantages and disad—
vantages of CSCI rat model with metal screw and polyurethane rubber compression. Methods: A total of 108 male Sprague—Dawley rats
were randomly divided into sham operation group, metal screw group and polyurethane rubber group. The lower limb motor function scores

(BBB scores) and the somatosensory evoked potency (SEP) were recorded at before and 2.5 hours,7 days, 14 days, 21 days and 28 days after
the operation. The HE staining and the TUNEL were used for C5 spinal cord. Results: BBB scores showed that compared with sham opera—
tion group, metal screw group and polyurethane rubber group were significantly lower(metal screw group vs. sham operation group t=

9.671,P<0.000 1; polyurethane rubber group vs. sham operation group ¢=4.997,P=0.002 5), and the metal screw group score was lower
than the polyurethane rubber group(¢=2.705,P=0.035 3). BBB score in the metal screw group continued to decrease, while the polyurethane
rubber group score firstly decreased to the lowest 21 days after operation and then it began to rise. SEP indicated that compared with sham
operation group, metal screw group and polyurethane rubber group showed prolonged latency (metal screw group vs. sham operation

group t=18.02,P<0.000 1; polyurethane rubber group vs. sham operation group t=10.82,P<0.000 1) and decreased amplitude (metal
screw group vs. sham operation group t=145.5,P<0.000 1; polyurethane rubber group vs. sham operation group =3.97,P=0.007 4), and the
latency period of the metal screw group was longer than that of polyurethane rubber group. The degree of amplitude reduction of the metal
screw group was greater than that of polyurethane rubber group. HE staining showed that the pathological appearance of spinal cord injury
was observed in metal screw group and polyurethane rubber group, and the metal screw group gradually increased from the ventral to the
dorsal side, while the polyurethane rubber group showed consistency. TUNEL staining indicated that the number of TUNEL positive cells in
metal screw group and polyurethane rubber group was significantly greater than that in the sham operated group (metal screw group vs.

sham operation group t=4.722, P=0.003 2; polyurethane rubber group vs. sham operation group =8.263, P=0.000 2), and was mainly concen—

trated in the anterior horn of gray matter. The number of TUNEL positive cells in the metal screw group reached the highest at 7 days after
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operation, and then decreased significantly, while the polyurethane rubber group reached the highest at 21 days after operation. Conclu—

sion: Both models are effective in simulating CSCI. Furthermore, the CSCI model of metal screw is suitable for the CSCI research with grad—

ually increasing degree of compression, while the CSCI model of polyurethane rubber is suitable for CSCI research with stable degree of

compression.
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Fig1 Drawer—Hook type compression device
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spinal cord gray matter changed with time after modeling
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