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Abstract

BACKGROUND: Intervertebral disc degeneration is the main pathological factor causing low back pain, which is closely related to macrophage-mediated
immune inflammation. Tongdu Huoxue Decoction is a proven prescription for the treatment of intervertebral disc degeneration, but it is still unclear whether it
can treat intervertebral disc degeneration by regulating the polarization phenotype of macrophages to inhibit inflammation in intervertebral disc tissue.
OBIJECTIVE: To investigate the regulatory effects of Tongdu Huoxue Decoction on the expression of macrophage-related inflammatory factors in intervertebral
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disc tissues of rats, as well as its mechanisms for the treatment of intervertebral disc degeneration.

METHODS: Twenty-four Sprague-Dawley rats were randomly divided into sham operation group, model group, and Tongdu Huoxue Decoction group, with eight
rats in each group. An intervertebral disc degeneration model was established using the annulus fibrosus puncture method in the latter two groups. On the 1%
postoperative day, 10.8 g/kg Tongdu Huoxue Decoction was given by gavage in the Tongdu Huoxue Decoction group, and the same dose of saline was given by
gavage in the sham operation group and the model group, once a day. After 4 weeks of intervention, histopathological changes in the intervertebral disc tissues
were assessed using hematoxylin-eosin. Immunohistochemistry and quantitative real-time PCR were performed to detect the relative expression levels of
CD68, CD206, interleukin 1B, interleukin 10, type Il collagen, and matrix metalloproteinase 13 proteins or mRNA in the intervertebral disc tissues.

RESULTS AND CONCLUSION: (1) Hematoxylin-eosin staining results revealed that the model group exhibited a significant decrease in intervertebral disc height,
disorganized annulus fibrosus structure with fissures, and unclear demarcation between the nucleus pulposus and the annulus fibrosus. The Tongdu Huoxue
Decoction group showed organized arrangement of the annulus fibrosus with pyknosis. (2) Immunohistochemical results demonstrated that, compared

with the model group, the Tongdu Huoxue Decoction group had significantly lower expressions of CD68, interleukin 18, and matrix metalloproteinase 13,

and significantly higher expressions of CD206, type Il collagen and interleukin 10 (P < 0.05 or P < 0.01). (3) qPCR results showed that there were significant
differences in the mRNA expression of CD68, CD206, interleukin 1B, matrix metalloproteinase 13, type Il collagen, and interleukin 10 between the three groups
(P <0.001). To conclude, Tongdu Huoxue Decoction can improve intervertebral disc degeneration in the rat model of intervertebral disc degeneration, and its
mechanism is associated with the inhibition of macrophage-related inflammatory responses in the intervertebral discs.
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RT Master Mix TaKaRa).
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Table 1 | Primer sequences for gPCR
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Table 2 | Comparison of the relative expression levels of intervertebral
disc macrophage markers and inflammation genes among groups

Ei=10N BFARA fi it B iz
CD68 0.83240.156 3.33440.140° 2.31740.297*
CD206 0.945+0.050 1.24040.124° 1.55340.130%°
B4 % 1B 1.052+0.411 6.000+0.723° 3.534+1.121*
B4 % 10 1.019+0.231 2.059+0.507° 4.461+0.743%
AR 1.001£0.171 0.297+0.033° 0.52740.091*
FE 4 R B A 13 1.103+0.629 4.863+1.460° 2.43140.198"

Fik: HEPARYILE, P<0.05; SHERLILLE, "P<0.05.
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Figure 1 | Hematoxylin-eosin staining of the rat intervertebral disc tissues
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Figure 2 | Immunohistochemical staining of the rat intervertebral disc tissues
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Figure 3 | Quantitative analysis of immunohistochemical staining of rat
intervertebral disc tissues (n=4)
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