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Mechanism of electroacupuncture intervention on cartilage degradation in rabbits with knee

osteoarthritis based on Piezol/MEKS/ERKS mechanosensitive pathway

Shao Xin-xin, Pan Li-jie, Li Xin-ru, Lin Qian-xin, Tian Ke-ming, Wang Rui, Sun Li-li, Gao Hai-nan, Tan Zi-li, Zhu Xiang-yu
(School of Acupuncture-moxibustion and Tuina, Beijing University of Chinese Medicine, Beijing 100029, China)
[ABSTRACT] Objective To investigate the regulatory effect of electroacupuncture (EA) on the Piezo1/mitogen-
activated protein kinase kinase 5 (MEKS5)/extracellular signal-regulated kinase 5 (ERK5) mechanosensitive pathway in
rabbits with knee osteoarthritis (KOA) , so as to explore its potential mechanism in alleviating KOA cartilage
degeneration. Methods Twenty-four male New Zealand rabbits were randomly divided into a blank group, a model
group, an EA group, and an EA + Yodal group, with 6 rabbits in each group. Except for the blank group, the KOA

model was established in the other three groups using the modified Videman fixation method. Rabbits in the EA group
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received EA at “Waixiyan” (ST35), “Neixiyan” (EX-LE4), “Zusanli” (ST36) and “Yanglingquan” (GB34), 20 min per
session. In the EA + Yoda1 group, the Piezo1-specific agonist Yoda1 solution (0.355 mg/mL, 0.5 mL per injection) was
injected into the articular cavity 2 h before EA intervention, and the other procedures were the same as those in the EA
group. All treatments were performed once every other day for 3 consecutive weeks. Before and after intervention, the
Lequesne MG index was used to evaluate local symptoms and function of the knee joint. After intervention, safranin
O-fast green staining was used to observe the morphological structure of rabbit knee articular cartilage;
immunofluorescence staining was used to detect the fluorescence intensity of type [ collagen (Col- Il ) in cartilage;
ELISA was used to determine the contents of cartilage oligomeric matrix protein (COMP) and C-telopeptide of type [l
collagen (CTX-1I ) in synovial fluid; Western blot was used to detect the protein expression levels of Col-1l , Aggrecan,
Piezo1, MEK5 and ERK5 in knee articular cartilage. Results Safranin O staining of knee articular cartilage matrix was
significantly reduced, chondrocytes were unevenly distributed in clusters, the cartilage structure was unclear, and the
tidal line was disordered and blurred in the model group and the EA + Yoda1 group. Compared with the model group
and the EA + Yodal group, the EA group showed more uniform safranin O staining (red staining) , more evenly and
neatly arranged chondrocytes, clearer hierarchical structure of cartilage, and restored tidal line. After intervention,
compared with the blank group, the model group showed increased Lequesne MG score (P<0.01), elevated contents
of COMP and CTX-1I in synovial fluid (P<0.01), significantly decreased fluorescence intensity of Col-1I in cartilage (P<
0.01), down-regulated protein expression of Col- [l and Aggrecan (P<0.01), and up-regulated protein expression of
Piezo1, MEK5 and ERK5 (P<0.01). Compared with the model group and the EA + Yodal group, the EA group
exhibited decreased Lequesne MG score (P<0.01, P<0.05), reduced contents of COMP and CTX- Il in synovial fluid
(P<0.01) , significantly increased fluorescence intensity of Col- [l in knee cartilage (P<0.01), up-regulated protein
expression of Col-[[ and Aggrecan (P<0.01), and down-regulated protein expression of Piezo1, MEK5 and ERK5 (P<
0.01, P<0.05). Conclusion EA intervention may delay cartilage degradation in KOA rabbits by down-regulating the
Piezo1/MEK5/ERK5 mechanosensitive pathway, inhibiting the degradation and promoting the synthesis of chondrocyte
extracellular matrix.

[KEYWORDS] Electroacupuncture; Piezo1; Cartilage degradation; Knee osteoarthritis
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Fig.1 Comparison of Lequesne MG score for the affected
knee joints before and after intervention of rabbits in the 4
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