
The ARRIVE Essential 10
These items are the basic minimum to include in a manuscript. Without this information, readers and reviewers 
cannot assess the reliability of the findings.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Study design 1 For each experiment, provide brief details of study design including:

a. The groups being compared, including control groups. If no control group has 
been used, the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 a.	 Specify the exact number of experimental units allocated to each group, and the 
total number in each experiment. Also indicate the total number of animals used.

b. Explain how the sample size was decided. Provide details of any a priori sample 
size calculation, if done.

Inclusion and 
exclusion 
criteria

3 a.	 Describe any criteria used for including and excluding animals (or experimental 
units) during the experiment, and data points during the analysis. Specify if these 
criteria were established a priori. If no criteria were set, state this explicitly.

b. For each experimental group, report any animals, experimental units or data points 
not included in the analysis and explain why. If there were no exclusions, state so.

c.	 For each analysis, report the exact value of n in each experimental group.

Randomisation 4 a.	 State whether randomisation was used to allocate experimental units to control 
and treatment groups. If done, provide the method used to generate the 
randomisation sequence. 

b. Describe the strategy used to minimise potential confounders such as the order 
of treatments and measurements, or animal/cage location. If confounders were 
not controlled, state this explicitly.

Blinding 5 Describe who was aware of the group allocation at the different stages of the 
experiment (during the allocation, the conduct of the experiment, the outcome 
assessment, and the data analysis).

Outcome 
measures

6 a.	 Clearly define all outcome measures assessed (e.g. cell death, molecular markers, 
or behavioural changes). 

b. For hypothesis-testing studies, specify the primary outcome measure, i.e. the 
outcome measure that was used to determine the sample size.

Statistical 
methods

7 a.	 Provide details of the statistical methods used for each analysis, including 
software used.

b. Describe any methods used to assess whether the data met the assumptions of 
the statistical approach, and what was done if the assumptions were not met.

Experimental 
animals

8 a.	 Provide species-appropriate details of the animals used, including species, strain 
and substrain, sex, age or developmental stage, and, if relevant, weight.

b. Provide further relevant information on the provenance of animals, health/immune 
status, genetic modification status, genotype, and any previous procedures.

Experimental 
procedures 

9 For each experimental group, including controls, describe the procedures in enough 
detail to allow others to replicate them, including: 

a. What was done, how it was done and what was used.

b. When and how often.

c.	 Where (including detail of any acclimatisation periods).

d. Why (provide rationale for procedures).

Results 10 For each experiment conducted, including independent replications, report:

a. Summary/descriptive statistics for each experimental group, with a measure of 
variability where applicable (e.g. mean and SD, or median and range).

b. If applicable, the effect size with a confidence interval.
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The Recommended Set
These items complement the Essential 10 and add important context to the study. Reporting the items in both sets 
represents best practice.

Item Recommendation
Section/line 

number, or reason 
for not reporting

Abstract 11 Provide an accurate summary of the research objectives, animal species, strain 
and sex, key methods, principal findings, and study conclusions.

Background 12 a.	 Include sufficient scientific background to understand the rationale and 
context for the study, and explain the experimental approach.

b.	 Explain how the animal species and model used address the scientific 
objectives and, where appropriate, the relevance to human biology.

Objectives 13 Clearly describe the research question, research objectives and, where 
appropriate, specific hypotheses being tested.

Ethical 
statement

14 Provide the name of the ethical review committee or equivalent that has approved 
the use of animals in this study, and any relevant licence or protocol numbers (if 
applicable). If ethical approval was not sought or granted, provide a justification.

Housing and 
husbandry

15 Provide details of housing and husbandry conditions, including any environmental 
enrichment.

Animal care and 
monitoring

16 a.	 Describe any interventions or steps taken in the experimental protocols to 
reduce pain, suffering and distress.

b.	 Report any expected or unexpected adverse events.

c.	 Describe the humane endpoints established for the study, the signs that were 
monitored and the frequency of monitoring. If the study did not have humane 
endpoints, state this.

Interpretation/
scientific 
implications

17 a.	 Interpret the results, taking into account the study objectives and hypotheses, 
current theory and other relevant studies in the literature.

b.	 Comment on the study limitations including potential sources of bias, 
limitations of the animal model, and imprecision associated with the results.

Generalisability/
translation

18 Comment on whether, and how, the findings of this study are likely to generalise 
to other species or experimental conditions, including any relevance to human 
biology (where appropriate).

Protocol 
registration

19 Provide a statement indicating whether a protocol (including the research 
question, key design features, and analysis plan) was prepared before the study, 
and if and where this protocol was registered.

Data access 20 Provide a statement describing if and where study data are available.

Declaration of 
interests

21 a.	 Declare any potential conflicts of interest, including financial and non-financial. 
If none exist, this should be stated.

b.	 List all funding sources (including grant identifier) and the role of the funder(s) 
in the design, analysis and reporting of the study.
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	Study design - 1a: 30 adult healthy SPF New Zealand white rabbits (male, body weight 2.0-2.5 kg) were selected and divided into normal control group (NC) group, knee osteoarthritis (KOA) group and knee osteoarthritis + manipulation therapy ( KOA+MT) group. 10 rabbits per group. KOA group and KOA+MT group were used to establish KOA model by modified Hulth method. The three groups were fed under the same conditions for 8 weeks.(Abstract，Lines 27-31 )
	Study design - 1b: The experimental animals were 30 New Zealand male 6-month-old white rabbits, which were divided into NC group, KOA group and KOA+MT group according to the random number table method, with 10 animals in each group. In order to ensure the accuracy and statistical independence of the experiment All experimental animals were kept in single cages, and each cage was regarded as an experimental unit.(Materials and methods，lines 120-140 )
	Sample size - 2a: The experimental animals were 30 New Zealand male 6-month-old white rabbits, which were divided into NC group, KOA group and KOA+MT group according to the random number table method, with 10 animals in each group. Due to individual differences in animals and postoperative infection, one experimental rabbit died in each of the KOA+MT group and the KOA group, and was excluded from the experimental group. Therefore, in the end, a total of 10 experimental rabbits in the NC group participated in the experiment, and 9 experimental rabbits in each of the other two groups participated in the experiment.(Materials and methods，lines 120-140 )
	Sample size - 2b: The setting of the sample size is mainly derived from the literature review and the sample size calculation formula of animal experiments. Relevant studies and literature have reported that in the process of animal experiments, each group of experimental animals is more than 6 to have statistical significance. In this experiment, in order to prevent invalid death of experimental animals during the feeding process, the final experimental data were not statistically significant. Therefore, the experimental animals in each group were initially set to 10 experimental rabbits.(Materials and methods, lines 247-249)
	Inclusion and exclusion criteria - 3a: The experimental animals in this study were all 6-month-old male New Zealand white rabbits weighing 2.0 to 2.5 kg. Experimental animals that did not meet this criterion were excluded. These standards are pre-established based on experimental requirements and access to relevant literature research.(Materials and methods, lines 120-122)
	Inclusion and exclusion criteria - 3b: During the experiment, due to individual differences in animals, postoperative infection and other reasons, one rabbit died in each of the KOA+MT group and the KOA group. These two experimental animals were excluded from the experimental group, which did not affect the allocation of each experimental group, nor It does not affect the statistical significance of the experimental data, and other experimental animals in each group survived well without other exclusions.(Materials and methods, lines 137-140)
	Inclusion and exclusion criteria - 3c: Due to individual differences in animals and postoperative infection, one experimental rabbit died in each of the KOA+MT group and the KOA group, and was excluded from the experimental group. Therefore, in the end, a total of 10 (n=10) experimental rabbits in the NC group participated in the experiment, and 9 (n=9) experimental rabbits in the other two groups participated in the experiment.(Materials and methods, lines 137-140)
	Randomisation - 4a: In this experiment, the grouping of experimental animals adopts the principle of complete random grouping. The specific grouping method is the random number table method. The random number is generated by the standard=RAND() function in Microsoft Excel.(Materials and methods, lines 122-124)
	Randomisation - 4b: Animal cages are placed in the laboratory to avoid interference from external environment, temperature, humidity and other factors. Throughout the process, the same researcher intervened with the animals. The order of treatment was randomly assigned to avoid human factors interfering with experimental results.(Materials and methods, lines 134-136)
	Blinding - 5: For each animal, four different researchers participated, Xiangyu Jin , was treated according to the randomization table, and this researcher was the only one who knew the group assignment. 
	Outcome measures - 6a: The following parameters are mainly used: LequesneMG knee joint grading scale, HE staining (Hematoxylin and Eosin (HE) staining), Mankin's scoring scale, TLR4 (Toll like report-4), MyD88 (Myeloid differentiation factor 88, NF-κB (Nuclear Factor) -κB), IL-1β (Interleukin-1β), IL-6 (Interleukin-6), TNF-α (Tumornecrosis factor-α).(Abstract, lines 32-39)
	Outcome measures - 6b: it was found that compared with the NC group, the knee joint Lequesne MG score, the Mankin's score of cartilage tissue, the protein expression and the content of inflammatory factors were significantly increased in the KOA group and the KOA+MT group (P<0.05), which was significantly higher than that of the KOA group. The observation under the microscope showed that the cartilage tissue of the experimental rabbits in the KOA group and the KOA+MT group was significantly degenerated. Compared with the KOA group, the Lequesne MG score, Mankin's score, protein expression and inflammatory factor content of the model rabbits in the KOA+MT group were significantly reduced (P<0.05), and under the microscope, it was found that the cartilage tissue degeneration of the experimental rabbits in the KOA+MT group was significantly improved.(Abstract, lines 40-50）
	Statistical methods - 7a: Data application SPSS 23.0 for statistical analysis. Continuous numerical variables were described statistically using "mean±standard deviation (x±s)". Data that met independence, normal distribution, and homogeneity of variance were compared using one-way analysis of variance, and data that did not meet the above three conditions were compared using the rank sum test in the non-parametric test. P<0.05 indicated that the difference was statistically significant. (Materials and methods, lines 250-256)
	Statistical methods - 7b: The data analysts in this study will first assume that the data of each group of numerical variables conform to independence, normal distribution and homogeneity of variance. If the assumption is correct, the analysis of variance will be used.If the hypothesis is wrong, a rank sum test with a nonparametric test is use.(Materials and methods, lines 251-254)
	Experimental animals - 8a: All experimental animals in this experiment were six-month-old male SPF New Zealand white rabbits weighing 2.0-2.5 kg, those who did not meet these criteria were excluded.(Materials and methods, lines 120-122)
	Experimental animals - 8b: In this experiment, healthy adult male SPF New Zealand white rabbits were selected from the Animal Breeding Center of Anhui Medical University.(Materials and methods, lines 120-121)
	Experimental procedures - 9a: The model establishment process of the experimental rabbits in the KOA group and the KOA+MT group: Modeling was started after 1 week of suitable feeding, and New Zealand rabbits requiring surgery were fasted for 12h before modeling. During the operation, 3% pentobarbital sodium solution was used to ear vein anesthesia, and the dosage was 3.0 ml/kg. Then the skin was prepared in the animal special operating table and sterile area. The inner side of the rabbit's right knee joint was sterilized and made a longitudinal incision, approximately 2 cm surgical incision. After that the skin and subcutaneous tissue were separated layer by layer, and finally the joint capsule of the knee joint was incised. The joint cavity was opened, the medial collateral ligament was disconnected andthe patella outward was pushed to dislocate the knee joint. The anterior cruciate ligament needed to be severed and the medial meniscus was removed completely. After the lateral separation and drawer test was positive, the joint cavity was given to stop bleeding, wash with saline and suture layer by layer, and intramuscularly was injected penicillin 200,000 U/d to the rabbits for 3 consecutive days after the operation to prevent infection.(Materials and methods, lines 141-154)
	Experimental procedures - 9b: The experimental rabbits in the KOA group and KOA+MT group started to model after 1 week of adaptive feeding. New Zealand rabbits requiring surgery were fasted for 12 hours before modeling. Intramuscular injection of penicillin 200,000 U/d for 3 consecutive days after surgery to prevent infection. The experimental rabbits in the NC group were not treated and were bred routinely throughout the process.(Materials and methods, lines 141-154)
	Experimental procedures - 9c: All experimental animals in this study were placed in single cages in the same feeding environment throughout the experiment.(Materials and methods,lines 134-136)
	Experimental procedures - 9d: The volume of the experimental rabbit is very large, and the intraperitoneal injection of anesthetics cannot achieve ideal surgical results. Therefore, the method of injecting anesthetics into the ear vein is used to anesthetize the experimental rabbits, which can quickly reduce the pain caused by the operation for the experimental rabbits and can also be completed quickly. experimental content.
	Results - 10a: Continuous numerical variables were described statistically using "mean±standard deviation (x±s)".(Materials and methods,lines 250-251) 
	Results - 10b: Results of statistical analysis of all experimental data are based on 95% confidence interval analysis.(Materials and methods, lines 250-251) 
	Abstract - 11: Background: To observe the mechanism of tendon-regulating and bone-setting manipulation in the treatment of knee osteoarthritis. Methods: 30 adult healthy SPF (Specific Pathogen Free) New Zealand white rabbits (male, weight 2.0-2.5kg) were selected and divided into normal control (NC) group, knee osteoarthritis (KOA) group and knee osteoarthritis+manual treatment (KOA+MT) group. Each group comprised 10 rabbits. The KOA model was established by the modified Hulth method in the KOA group and the KOA+MT group. The three groups were fed under the same conditions for 8 weeks. The LequesneMG knee joint grade scale was used to evaluate the behavioral status of the model rabbits; HE (Hematoxylin and Eosin) staining was used to observe the pathological morphology of the tibial plateau and medial femoral condyle cartilage; the Mankin's scoring scale was used to evaluate the cartilage morphology of the model rabbits; Western blot was used to detect The expression levels of TLR4, MyD88 and NF-κB proteins in the synovial tissue of the model rabbits; the contents of IL-1β, IL-6 and TNF-α in the synovial fluid of the model rabbits were determined by Elisa method. Results: it was found that compared with the NC group, the knee joint Lequesne MG score, the Mankin's score of cartilage tissue, the protein expression and the content of inflammatory factors were significantly increased in the KOA group and the KOA+MT group (P<0.05), which was significantly higher than that of the KOA group. The observation under the microscope showed that the cartilage tissue of the experimental rabbits in the KOA group and the KOA+MT group was significantly degenerated. Compared with the KOA group, the Lequesne MG score, Mankin's score, protein expression and inflammatory factor content of the model rabbits in the KOA+MT group were significantly reduced (P<0.05), and under the microscope, it was found that the cartilage tissue degeneration of the experimental rabbits in the KOA+MT group was significantly improved. Conclusions: Tendon-regulating and bone-setting manipulation can significantly improve the activity state and motor function of KOA model rabbits, significantly inhibits the expression of TLR4-MyD88-NF-κB signaling pathway in synovial tissue, thereby reducing knee joint synovial inflammation, and delaying the occurrence and development of KOA.(Abstract, lines 25-55)
	Background - 12a: Knee osteoarthritis (KOA) is the osteoarthritis that occurs in the knee joint. It is a degenerative bone and joint disease common in the middle-aged and elderly people and has a high disability rate. The latest survey shows that among the 65-year-old middle-aged and elderly people, the incidence rate is about 13% and 24% for men and women respectively. In addition, the morbidity of Chinese is significantly higher than that of caucasians . Its high incidence has brought a heavy burden to the patients and their families . The cardinal symptoms of KOA are knee joint pain, swelling, impaired mobility and deformity. Its pathological manifestations are synovial inflammation and articular cartilage degenerative changes. 

Synovial inflammation, as a typical pathological manifestation in the progression of KOA disease, has become increasingly valued by the academic community in recent years  Synovial inflammation was previously considered to be the late pathological manifestation of KOA, but in recent years, with comprehensive and in-depth research, it has been proven to be one of the pathological features of the early, mid-term development of KOA and joint structural damage , which is the main cause of knee joint pain. The main pathological process is the immune response theory of synovial tissue, which is generally recognized in the academic circles  Therefore, from the molecular biology level, we choose to study the innate immune response pathway of synovial tissue to explore new ideas for the treatment of KOA patients.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

In the clinical treatment of KOA, manual treatment has gradually become one of the complementary and alternative treatments of drug therapy. It is a benign biomechanical treatment method . The articular cartilage cells of the knee joint are stimulated by various angles of mechanics can significantly enhance its anti-inflammatory effect, block the release of IL-1β and other inflammatory factors, and reduce the degeneration and damage of articular cartilage . In the preliminary basic research, it was found that manual treatment, as a benign biomechanical treatment method, can significantly improve the clinical symptoms of patients with musculoskeletal joint diseases such as KOA, cervical spondylosis and lumbar disc herniation. Therefore, this study proposes a new idea based on the TLR4-MyD88-NF-κB signaling pathway to explore the mechanism of muscle-strengthening and bone-setting manipulation in the treatment of KOA model rabbit synovial inflammation, in order to explore synovial inflammation and new treatment methods for KOA.(Introduction,lines 59-92)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
	Background - 12b: Knee osteoarthritis has a high incidence in middle-aged and elderly people, and the academic community has been researching and discussing its pathogenesis. In this experiment, experimental rabbits, which are similar in structure to human knee joints, are used for scientific experiments. Feeding, modeling, intervention and sampling are all carried out under standard conditions, so the results of KOA modeling and experimental research on model rabbits have certain guiding and reference significance for future human research.(The reason is not explained in detail because the manuscript should be concise)
	Objectives - 13: TThis study found that tendon-regulating and bone-setting manipulation, as a benign biomechanical intervention method, can significantly improve the activity state and motor function of KOA model rabbits, significantly reduce the protein activities of TLR4, MyD88 and NF-κB, and inhibit TLR4-MyD88-NF in synovial tissue. -The expression of κB signaling pathway, thereby reducing the content of IL-1β, IL-6 and TNF-α in synovial fluid, reducing knee joint synovial inflammation, and delaying the occurrence and development of KOA.（Conclusion，lines 436-442）
	Ethical statement - 14: This experiment has been approved by the Medical Ethics Committee of Anhui University of Traditional Chinese Medicine (batch number: AHUCM-rabbits-2019010).(Materials and methods, lines 131-132)
	Housing and husbandry - 15: During the experiment, the room temperature was constant and the relative humidity of 45%-60% was maintained. The animals were kept in single cages, fed with standard feed, and fed with free water.(Materials and methods, lines 134-136)
	Animal care and monitoring - 16a: During the operation, 3% pentobarbital sodium solution was used to ear vein anesthesia, and the dosage was 3.0 ml/kg. After the operation, the blood in the joint cavity will be thoroughly cleaned and then sutured and disinfected. Penicillin sodium injection will be injected for three consecutive days to prevent postoperative knee joint infection, swelling and adhesion, which can reduce the pain of experimental animals and ensure the accuracy of experimental data. Reduce ineffective deaths in experimental animals.(Materials and methods, lines 141-154)
	Animal care and monitoring - 16b: During the experiment, due to individual differences in animals, postoperative infection and other reasons, one rabbit died in the KOA+MT group and the KOA group.(Materials and methods, lines 137-141)
	Animal care and monitoring - 16c: Humanitarian care was given to experimental animals throughout the course of the experiment. The researchers observed and recorded the activity status and food and water intake of each group of experimental rabbits every day to minimize the ineffective death of animals.
	Interpretation scientific implicationsm - 17a: Synovial inflammation, as an aseptic inflammation in the pathogenesis of KOA, has been paid more and more attention in the pathological manifestations and clinical treatment of KOA (17) . In many knee arthroscopy and imaging examinations, it can also be found that as the degree of synovial inflammation increases, the severity of clinical symptoms and pathological manifestations of KOA patients also increases (18) . A study have shown (19) that the occurrence of KOA disease is related to a variety of inflammatory mediators and signal pathways. Inhibiting the secretion of inflammatory mediators and the expression of inflammatory signaling pathways can significantly improve the clinical symptoms of KOA and delay the progression of KOA disease. Therefore, it is an important idea to find an effective method to treat KOA from the perspective of inhibiting the secretion of inflammatory mediators and the expression of inflammatory signal pathways.

There are many mediators and cell signal transduction pathways involved in synovial inflammation. Toll like receptors (TLRs) is a very important recognition receptor protein in the innate immune system, and one of the important molecules in the basic research of inflammation and immunity (6) . When the synovium of the knee joint is stimulated to cause inflammation, the innate immune system can be activated in two ways: pathogen-associated molecular patterns (PAMP) and damage-associated molecular patterns (DAMP). Both PAMP and DAMP can be recognized by TLRs, and at the same time activate downstream NF-κB and other inflammation-related signaling pathways, thereby activating macrophages to inhibit inflammation and promote tissue repair physiological functions (20,21). A study have found that TLRs are expressed very little in normal synovial tissues and articular cartilage, but are highly expressed in synovial tissues of OA patients (11). Among them, the expression of TLR4 is the most obvious (11), and the increase in TLR4 expression can be NF-κB signal transduction is activated by MyD88 (6,11). TLRs signal transduction pathways are mainly divided into two types: myeloid differentiation factor 88 (MyD88) dependent pathway and non-dependent pathway. TLR4 is the only receptor that can activate the above two pathways at the same time (22). MyD88 is the first adaptor protein found to be compatible with the TLRs signal transduction pathway. Its role is mainly to transmit upstream information and is a key protein in inducing diseases (6) . Previous studies (23,24) have pointed out that MyD88 is made up of an N-terminal death domain and a C-terminal kinase domain. In the MyD88-dependent pathway, the kinase structure at the C-terminus recognizes the kinase structure that binds to TLR4, and the N-terminus binds to tumor necrosis factor receptor associated factor6 (TRAF6). TRAF6 is composed of the helical coil structure of the Trf-N domain and the highly conformed TRF-C domain. The ubiquitin ligase in the TRF-N domain synthesizes the polyubiquitin chain linked to lysine 63 (K63), which is ubiquitinated TRAF6. The ubiquitin ligase forms a complex with UBCI3 and UEV1A. Specifically, TAK1X is activated, and TAK1 activates downstream inhibitory and mitogen-activated protein kinase pathways. IKKα, IKKβ and IKKY form a complex that phosphorylates the IKB protein, thereby degrading the IKB protein, causing the release of nuclear factor KB (NF-κB) and rapid nuclear translocation. Activated NF-κB rapidly transmits signals to the nucleus, promoting the transcription of GENES such as IL-1β, IL-6 and TNF-α, further activating nuclear transcription factors and increasing the secretion and release of pro-inflammatory cytokines such as IL-1β, IL-6 and TNF-α. Il-1β, IL-6, TNF-α and other inflammatory cytokines also activate NF-κB-induced kinase and mitogen-activated protein kinase kinase 1 (MEKK1), which activates phosphorylated IKK, further degrades IKB protein, activates NF-κB, and enhances signaling (25). In summary, TLR4 activates the dependent MyD88 pathway to combine MyD88 with TRAF6 to activate NF-κB, thereby activating the signal transcription expression in the next-level inflammatory cells, activating the inflammatory transcription program, leading to IL-1β, IL-6, TNF-α, etc. Inflammatory factors are released in large quantities, causing the synovial tissue to produce a cascade of inflammation, and finally triggering KOA. Therefore, we chose to observe the protein expression of TLR4-MyD88-NF-B signaling pathway in the synovial tissue of the KOA model rabbits, and then observe the changes of inflammation and the degree of cartilage degeneration in the synovium of the KOA model rabbits.

Synovial inflammation and KOA treatment are mainly divided into drug therapy, non-drug therapy and surgical treatment (26) . Currently, there is no effective way to completely cure KOA, and knee replacement is the only treatment for patients with advanced KOA, but it is unlikely to become a common treatment because of its characteristics of high harm, high cost and low safety (27) . The drugs used in the clinical treatment of KOA are mainly non-steroidal anti-inflammatory drugs (NSAIDs), but long-term use of these drugs can bring liver and kidney damage, gastrointestinal complications and other side effects (28,29,30). According to the studys, biomechanical stimulation can significantly affect the expression of inflammatory mediators and proteases, and has a significant anti-inflammatory effect on damaged tissues (31,32). Nogueira et al. (33) tested the expression of TLR4 in PDL cells without biomechanical stimulation by adding TLR4 antibody to the cell culture dish, and showed little change in the expression of TLR4 protein. Under the stimulation of biomechanical load, the amount of TLR4 protein was significantly reduced, and eliminate the nuclear translocation of NF-κB. This result fully indicates that the expression of TLR4 and NF-κB in damaged tissues will be significantly inhibited under the stimulation of external factors such as biomechanics. Other studies (34,35) have also shown that when cells are stimulated by mechanics and TLR4 ligand, the phosphorylation level of NF-κB increases significantly. Biomechanical stimulation also has a significant effect on the expression of inflammatory factors. Leong et al. (36) found that low-intensity chondrocyte biomechanical stimulation in vitro can inhibit the inflammation and catabolism induced by IL-1 and TNF-α. Therefore, we chose biomechanical intervention to intervene in the protein expression of TLR4-MyD88-NF-κB signaling pathway in knee synovial tissue to further observe the changes of synovial inflammation and the degree of cartilage degeneration in KOA model rabbits.

Manual therapy is one of the common non-drug treatments of KOA in clinical practice (28). It’s defined as a treatment method that manually adjusts joints and loosens soft tissues to provide comfort, and is a benign biomechanical stimulation method (37) . Compared with drug therapy and surgery, manual treatment has the advantages of lower cost, higher safety and easier to operate (38). Previous studies (39,40,41,42)  have shown that manual treatment can relief the pain, stiffness and functional status of KOA patients by boosting blood circulation around the joints, improving muscle tension, increasing joint flexibility, and is an effective biomechanical treatment method.

Therefore, in this study, the KOA rabbit model was established by the modified Hulth method, the TLR4-MyD88-NF-κB signaling pathway in the synovial tissue was used as the entry point, and the tendon-regulating and bone-setting manipulation was used as a biomechanical treatment method to carry out animal experimental research. After manual therapy, it was found that compared with the NC group, the knee joint Lequesne MG score, the Mankin's score of cartilage tissue, the protein expression and the content of inflammatory factors were significantly increased in the KOA group and the KOA+MT group (P<0.05), which was significantly higher than that of the KOA group. Compared with the KOA group, the Lequesne MG score, Mankin's score, protein expression and inflammatory factor content of the model rabbits in the KOA+MT group were significantly decreased (P<0.05). This result clearly shows that the tendon-regulating and bone-setting manipulation can significantly reduce the synovial inflammation, slow down the degeneration of articular cartilage and improve the KOA model rabbits activity status by regulating the expression of TLR4-MyD88-NF-κB signaling pathway in the synovial tissue.(Discussion, lines 326-434)
	Interpretation scientific implications - 17b: here are still some shortcomings in this study. For example, it cannot guarantee that the physical recovery of each experimental animal after the modeling operation is the same, and it cannot ensure whether each experimental animal will develop other diseases that affect the experimental results during the treatment process.
	Generalisability/translation - 18: In this experiment, experimental rabbits, which are similar in structure to human knee joints, are used for scientific experiments. Feeding, modeling, intervention and sampling are all carried out under standard conditions, so the results of KOA modeling and experimental research on model rabbits have certain guiding and reference significance for future human research. This study also studied the etiology, pathogenesis and treatment of KOA synovial inflammation from the molecular and biological level, providing a new idea for future basic research and clinical treatment.(The reason is not explained in detail because the manuscript should be concise)
	Protocol registration - 19: A protocol was prepared before the study without registration
	Data access - 20: The research group solemnly declares that all experimental data are original research data. But the data from this study has not yet been uploaded to the database.
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