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[ABSTRACT] Objective To observe the effect of acupotomy intervention on the expression of senescence-

related proteins in cartilage tissue of rabbits with knee osteoarthritis (KOA) from the perspective of chondrocyte
senescence, so as to explore its underlying mechanism of action through the bone morphogenetic protein 5 (BMP5)/
p38 mitogen-activated protein kinase (p38MAPK) signaling pathway. Methods Twenty-four male New Zealand
rabbits were randomly divided into blank control, KOA model, acupotomy, and agonist (Anisomycin) +acupotomy
groups, with 6 rabbits in each group. The KOA model was established by fixing the left hind limb in an extension
position (the modified Videman fixation method) for 6 weeks. After successful modeling, rabbits of the acupotomy and
agonist+acupotomy groups received acupotomy loosening at the high-stress points around the knee joint, once weekly
for 4 weeks. The agonist+tacupotomy group received intra-articular injection of Anisomycin (0.5 mg/kg, an agonist of
p38MAPK) in addition to acupotomy intervention. The knee joint function was assessed using the Modified Lequesne
Functional Disability Index Score (Lequesne score) and passive range of motion (PROM) of the knee joint. The
cartilage morphological changes were observed via HE and Safranin O-Fast Green staining, and pathological changes
were evaluated using Mankin score. The contents of MMP-13 and COX-2 in the synovial fluid were measured by ELISA.
The expression levels of BMP5, p38MAPK, p53, and p21 proteins, and BMP5, p21, and MMP-13 mRNAs in the
cartilage tissue were detected by Western blot and quantitative real time PCR (RT-gPCR), separately. Results After
the intervention, compared with the blank control group, the model group showed a significant increase in the Lequesne
score, Mankin score, contents of COX-2 and MMP-13, and expression levels of BMP5 and p21 proteins and mRNAs,
p38MAPK and p53 proteins, and MMP-13 mRNA (P<0.01) , and a significant decrease in the PROM (P<0.01).
Compared with the model group, both the increased and decreased levels of all the indexes mentioned above were
reversed by acupotomy (P<0.05, P<0.01). The effects of acupotomy were apparently superior to those of agonist+
acupotomy in downregulating the Lequesne score, Mankin score, contents of COX-2 and MMP-13, and the expression
levels of BMP5 and p21 proteins and mRNAs, p38MAPK and p53 proteins, and MMP-13 mRNA (P<0.05, P<0.01),
and in upregulating the PROM score (P<0.01). Morphological observation showed that in the model group, the surface
of the knee joint cartilage became thinner, with a significant reduction in the chondrocyte number, unclear tidemark
structure, and loss of proteoglycans. While in the acupotomy group, the cartilage surface became thicker, the number
of chondrocytes were increased, the tidemark became clear, the proteoglycan content was increased, and the bone
tissue structure partially recovered. Conclusion Acupotomy can effectively improve the knee joint function, mitigate
pathological damage of the cartilage, and relieve the local inflammation in KOA rabbits, which may be associated with
its functions in inhibiting the BMP5/p38MAPK signaling pathway, thereby downregulating the expression of senescence-
related proteins p53 and p21, and delaying the aging process of chondrocytes.

[KEYWORDS] Knee osteoarthritis; Acupotomy; BMP5/p38MAPK pathway; Chondrocyte senescence
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Table 1 Lequesne MG scoring criteria
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Fig. 4 Comparison of histomorphology of knee joint cartilage of rabbits in the 4 groups (Safranin O-fast green staining)
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cartilage of rabbits in the 4 groups (Z+s, 6 rabbits/group)
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Fig.7 Comparison of protein expression levels of BMPS, p38MAPK, p53, and p21 in knee joint cartilage of rabbits in the
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