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Functional degradation mechanism of lubrication mechanism of articular cartilage
based on joint instability
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Joint instability is associated with various joint conditions, including
osteoarthritis (OA) and inflammation, and we developed a model that determines the role of knee
instability. The present study showed that joint instability exacerbated articular cartilage
degeneration and decreased HA and GAGs protein expression in the synovial membrane . Stable joints
are pivotal for synovial membrane and cartilage stability. Moreover, synovitis induced by joint

instability can be inhibited by using a TGF-B 1 inhibitor. Our results also showed that the effects
of TGF-B 1 inhibitors on joints may suppress synovial inflammation.
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Fig. 1. Tibia anterior instability and Range of motion, osteophytes analysis using soft X-ray. Data are presented as
median and 25th/75th percentile (Kruskal-Wallis test, post-hoc Bonferroni correction) or as means and 95% CI (One-
way ANOVA, post-hoc Tukey test).
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Fig.2. Histological sections of the cartilage, osteophytes, and synovium stained with Hematoxylin and eosin and OARSI
scores for histological osteoarthritic findings. Dot plot have shown extending from the 25th and 75th percentiles
containing the median. Data used that Kruskal-Wallis, post-hoc Mann-Whitney U test, and Bonferroni correction.
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Fig. 3. IHC staining of lubricin in the articular cartilage and its density are shown, and shown correlation diagram of
each histological score and joint instability. To sum up, the joint instability decreased the lubricin in surface cartilage.
Data are presented as means and 95% CI (One-way ANOVA, post-hoc Bonferroni correction).
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Fig. 5. Collagen typel protein expression was determined by ELISA in each experimental synovial membrane
tissue. Moreover, correlation of protein expression ELSA level and joint instability was shown. ELISA level. Collagen



type3 protein is the same. Data are presented as means and 95% CI (One-way ANOVA, post-hoc TuKey).
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Fig. 5. HA protein expression was determined by ELISA in each experimental synovial membrane tissue. Moreover,
correlation of protein expression ELISA level and joint instability was shown. ELISAlevel. GAGs protein is the same.
Data are presented as means and 95% CI (One-way ANOVA, post-hoc Turkey).
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Fig.6. Fibroblast after treatment mRNA expression. The figure showed relative value using AACt methods. Statistical
analysis was performed using delta Ct values using GAPDH and actin housekeeping. Statistical details are given in the
additional table.
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Fig.7. ELISA results for the expression of protein in the synovial membrane about to analysis role TGF- 3. Data are
presented as means (black bar) and 95% Cls (One-way ANOVA, post-hoc Tukey).



2 2 0 1

Kawabata S., Murata K., Nakao K., Sonoo M., Morishita Y., Oka Y., Kubota K., Kuroo A., Kita S., 4

Nakagaki S., Arakawa K., Kokubun T., Kanemura N.

Effects of exercise therapy on joint instability in patients with osteoarthritis of the knee: A 2020

systematic review

Osteoarthritis and Cartilage Open 100114
DOl

10.1016/j .ocarto.2020.100114

Sora Kawabata, Kenji Murata, Hirotaka lijima, Kouki Nakao, Riku Kawabata, Hidenobu Terada, 54

Takuma Kojima, Chiharu Takasu, Takuma Kano, Naohiko Kanemura

Ankle instability as a prognostic factor associated with the recurrence of ankle sprain: A 2023

systematic review

The Foot. 101963
DOl

10.1016/j . foot.2023.101963.

10 0 5

30 ,

2022

30 ,

2022




30 ,

2022

Kenji Murata, Yuuichiro Oka,Takuma Kano, Takanori Kokubun, Naohiko Kanemura

Suppression of tibia anterior instability after anterior cruciate ligament injury prevents muscular atrophy factors

Orthopaedic Research Society (ORS) Annual Meeting 2022

2022

29

2021

29

2021




K Murata, Y OKa, K Onitsuka, T Kokubun, A Nakajima, K Arakawa, S Nakagaki, N Kenamura

Controlling joint instability after anterior cruciate ligament transection inhibits the transforming growth factor-beta-
mediated osteophyte formation

Osteoarthritis Research Society International 2020 World Congress

2020

Sora Kawabata, Takuma Kojima, Kazuki Takeshita, Hidenobu Terada, Chiharu Takasu, Naohiko Kanemura, Kenji Murata

Excessive mechanical stress enhances mechanical stress sensitivity of cartilage through the mechanosensitive ion channel
PIEZO2

Osteoarthritis Research Society International 2023 World Congress. Denver. USA

2023

A novel model that increases mechanical stress on articular cartilage without invasiveness into the joint

Sora Kawabata, Takuma Kojima, Hidenobu Terada, Chiharu Takasu, Naohiko Kanemura, Kenji Murata

Osteoarthritis Research Society International 2023 World Congress. Denver. USA

2023

Roles of piezo2 channel for stretch response in chondrocytes

Kenji Murata, Takuma Kojima, Sora Kawabata, Kenta Sone, Yuichiro Oka, Chiharu Takasu, Hidenobu Terada, Naohiko Kanemura

Osteoarthritis Research Society International 2023 World Congress. Denver. USA

2023




2022

55

Medical Science Digest

2023

90

BIO Clinica




