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[ Abstract] Objective To investigate the effect of fumigation decoction on the expression
of aggrecan (AGG) and type II collagen (COL2A1) in an intervertebral disc degeneration (IDD)
model, and to gain an in-depth understanding of the cellular and molecular mechanisms

underlying traditional Chinese medicine fumigation therapy. Methods An IDD model was
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established using Sprague-Dawley rats by inducing disc injury via needle puncture. The rats were divided into
three groups: normal control (CON), model (PUN), and fumigation (CHF). Only the CHF group received
treatment with fumigation decoction for 4 weeks. Imaging analysis was conducted to assess the relative height of
intervertebral discs, while Masson's trichrome staining was used to observe structural changes in the discs. The
expression of NLRP3 inflammasome was detected by immunohistochemistry. Quantitative RT-PCR and Western
blotting were employed to evaluate the expression levels of AGG and COL2A1 genes and proteins. Results A
total of 12 rats were randomly divided into 3 groups, with 4 rats in each group. Compared with the CON group,
disc height was significantly lost in the PUN group (P<0.05), and disc height could be partially restored in the
CHEF group (P<0.05). In the PUN group, the expression levels of AGG mRNA and COL2A1 mRNA and protein
in the nucleus pulposus tissue were significantly lower than those in the CON group (P<0.05). Compared with
the PUN group, the CHF group showed significantly increased expression levels of AGG mRNA and COL2A1
mRNA and protein in the nucleus pulposus tissue (P<0.05). Histological analysis revealed that, compared with
the PUN group, the CHF group exhibited partial restoration of the gel-like properties of the nucleus pulposus
and an increase in proteoglycan content. Additionally, NLRP3 expression in the nucleus pulposus tissue of the
CHF group was markedly reduced. Conclusion Fumigation decoction treatment can enhance the expression of
AGG and COL2A1 and decrease the expression of NLRP3 in IDD models, which may be one of its mechanisms

for treating lumbar degenerative diseases. This research provides new insights into the treatment of IDD.
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Figure1. Herbal fumigation decoction on intervertebral disc height in experimental rats (n=4)
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Figure 2. The expression of AGG mRNA and COL2A1 mRNA in the nucleus pulposus tissue (n=4)
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Figure 3. The expression of AGG proteins in the nucleus pulposus tissue (n=4)
JE: A. Western blotting; B. & & &5 4#7; 5CONZAAM, “P<0.05; 5PUNZL, "P<0.05,

A

COL2A]| | G e ———J 14 kd

GAPDH camms o —] 36 kd

0.087

H_ —l—

X 0064

3

ﬁ b

B 0.04 |

“—

™

e —a

S 0024

—

S

o

0.00 T 1
S & S
S ® R

B4 BEZALRHRCOLAEAMRIZAKTE (n=4)
Figure 4. The expression of COL2A1 proteins in the nucleus pulposus tissue (n=4)
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Figure 5. Histological staining images of rat caudal intervertebral disc tissue (MASSON, 200 x )
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Figure 6. Immunohistochemical staining of rat caudal intervertebral disc tissue (NLRP3, 400 x )
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