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Study on the Establishment of a Rat Model of Lumbar Disc Herniation and Its Pathological Dynamics

SHI Zhenyu!, GUO Yijie'*, ZENG Rong', GUO Jiansheng', LI Xin?
(1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China 2. College of Traditional
Chinese Medicine, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To establish a rat model of lumbar disc herniation (LDH) and dynamically compare the effects of
the models at different time points after modeling in order to find the best experimental node after modeling. Methods A total of
48 Sprague -Dawley (SD) rats were randomly divided into a control group (a sham operation group) and a model group. LDH
rat model was established by autologous nucleus pulposus transplantation in rats. After modeling, the behavioral status of the
animals was observed at different time points (days 7, 14, 21, and 28), and the animals were randomly sacrificed for serological and
pathological examination. The pathological changes of the nerve tissue in rats were observed by HE staining, and the serum
tumor necrosis factor-a (TNF—a) levels were measured by ELISA. Results (1) After modeling, the rats in the model group and the
control group (the sham operation group) had obvious symptoms of weakness and lameness in the left hind limb. Starting from the

7" day after surgery, the symptoms in the control group showed a tendency to recover, and basically returned to normal after the
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14" day. The symptoms in the model group continued to persist until the 28" day after surgery. (2) In the control group (the sham
operation group), bleeding and inflammatory cell infiltration were seen in the control group (the sham operation group) on the 7" day
after the operation, but no nerve damage was observed; in the model group, in addition to bleeding and inflammatory cell
infiltration, there was nerve compression. On the 14" day after the operation, bleeding and inflammatory cell infiltration in the
control group improved significantly and returned to normal on the 21" day after operation; while in the model group, obvious
inflammatory cell infiltration, adhesion and fibrosis appeared on the 21% day after operation. On the 28" day after surgery, more
obvious fibrosis appeared. (3) Serum TNF-« in the control group decreased significantly over time. Compared with the control group,
serum TNF-a level of model group was significantly increased on each time points after modeling (P<0.05). Conclusion The
adoption of autologous nucleus pulposus transplantation can effectively simulate the establishment of LDH model. The control group
returned to normal on the 21" day after modeling, and the behavioral performance, pathological examination, and serum TNF-a

levels of the model group were significantly different from those of the control group. However, the model group recovered after

21" day, the trend indicates that the 21" day after modeling is a more appropriate experimental time point.
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