
 
 
PHYSIOLOGICAL RESEARCH • ISSN 1802-9973 (online) - an open access article under the CC BY license 

 

 2024 by the authors. Published by the Institute of Physiology of the Czech Academy of Sciences, Prague, Czech Republic  
Fax +420 241 062 164, e-mail: physres@fgu.cas.cz, www.biomed.cas.cz/physiolres  
 

Physiol. Res. 73: 633-642, 2024 https://doi.org/10.33549/physiolres.935284 

 
 
Baicalin Ameliorates Cartilage Injury in Rats With Osteoarthritis via 
Modulating miR-766-3p/AIFM1 Axis 
 
 
Jiuxiang LIU1#, Hao ZHOU1#, Jiangqi CHEN1, Qiang ZUO1, Feng LIU1 

#These authors contributed equally to this work 
 

1Department of Orthopedics, The First Affiliated Hospital of Nanjing Medical University (Jiangsu 
Province Hospital), Nanjing, China.  
 
Received November 12, 2023 
Accepted March 5, 2024 
 
 
Summary 
The study aims to elucidate the therapeutic mechanism of 
Baicalin (BAI) in alleviating cartilage injury in osteoarthritic (OA) 
rat models, concentrating on its regulation of the miR-766-
3p/AIFM1 axis. An OA rat model was developed with unilateral 
anterior cruciate ligament transection (ACLT). Interventions 
comprised of BAI treatment and intra-articular administration of 
miR-766-3p inhibitor. For evaluation, histopathological staining 
was conducted to investigate the pathological severity of knee 
cartilage injury. The levels of oxidative stress (OS) indicators 
including MDA, SOD, and GSH-Px, were quantified using 
colorimetric assays. Inflammatory factors (IFs; TNF-α, IL-1β, and 
IL-6) in knee joint lavage fluids were assessed using ELISA, while 
RT-PCR was employed to quantify miR-766-3p expression. 
TUNEL apoptosis staining was utilized to detect chondrocyte 
apoptosis, and western blotting examined autophagy-related 
markers (LC3, Beclin, p62), extracellular matrix (ECM) synthesis-
associated indices (COL2A, ACAN, MMP13), and apoptosis-
inducing factor mitochondrion-associated 1 (AIFM1). Histological 
examination revealed a marked amelioration of cartilage injury in 
the BAI-treated OA rat models compared to controls. BAI 
treatment significantly reduced inflammation and OS of knee 
joint fluid, activated autophagy, and decreased chondrocyte 
apoptosis and ECM degradation. Interestingly, the inhibitory 
effects of BAI on these pathological markers were significantly 
decreased by the miR-766-3p inhibitor. Further assessment 
revealed that BAI efficiently promoted miR-766-3p expression 
while inhibiting AIFM1 protein expression. BAI potentially 
mitigates articular cartilage injury in OA rats, likely through 
modulation of miR-766-3p/AIFM1 axis. 
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Introduction 
 

As a degenerative joint condition commonly 
seen in older adults, osteoarthritis (OA) primarily 
presents with progressive chondrodegeneration, synovitis 
and subchondral sclerosis [1], and is usually caused  
by aging, heredity, overweight, joint injury or 
deformation [2]. According to epidemiological surveys 
[3,4], OA afflicts 9.8 % of men and 18 % of women 
among the elderly aged 60 years or older, with a very 
high incidence and disability rate, seriously impacting 
patients’ health and quality of life. The disease 
progression of OA, a condition with complex 
pathogenesis, is mainly attributed to the reduction  
of chondrocytes and the degradation of extracellular 
matrix (ECM) induced by internal and external  
factors such as inflammatory stimuli, metabolic disorder 
and mechanical stress, which leads to the destruction  
of the entire joint tissue structure [5]. The current 
treatment of OA mainly relies on non-specific  
medication such as antipyretics, non-steroidal anti-
inflammatory drugs (NSAIDs), and analgesics to 
diminish inflammation and relieve pain, as well as 
supplementation of chondroitin sulfate, hyaluronic  
acid, etc. to protect cartilage to a certain extent.  
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But these therapies have shortcomings such as slow  
onset and poor effectiveness. Therefore, it is  
urgent to find novel therapeutic drug therapies for OA, so 
as to obviously improve the clinical therapeutic  
effect of OA. 

Baicalin (BAI) is a flavonoid component 
isolated from the root of the Chinese herb Scutellaria 
baicalensis Georgi (Labiatae), which is considered to 
exert antioxidation, anti-inflammatory, anticancer, 
diuretic and antithrombotic and other pharmacological 
activities [6-9], allowing it to safely and effectively  
treat a series of diseases such as inflammation  
and cardio-cerebrovascular diseases. A number of studies 
have reported [10] the potent anti-inflammatory 
properties of BAI in in vitro cell research. Li et al. [11], 
for example, found that BAI can effectively inhibit 
interleukin (IL)-6, IL-8 and other inflammatory factors 
(IFs) in human OA chondrocytes by modulating iNOS, 
thus alleviating the inflammatory stimulation  
process. BAI also playsan anti-inflammatory role in 
human OA chondrocytes stimulated by IL-1β [12]. 
Meanwhile, BAI down-regulates caspase-3 protein, 
promotes Bcl-2 expression, and protects chondrocytes 
from IL-1β-induced chondrocyte apoptosis [13]. 
However, in vivo research on BAI in OA is still lacking, 
and further elucidation is needed regarding its mechanism 
of action. microRNAs (miRNAs), a small molecule non-
coding RNA family, are critical in biological and 
pathological processes like inflammation and cancer, by 
regulating gene expression through the 3'end of targeted 
gene mRNAs. According to literature [14], various 
miRNAs are strongly linked to chondrocyte apoptosis 
and articular cartilage (AC) ECM degradation, and are 
essential in OA procession. Among them, miR-766-3p 
has been shown to be antineoplastic in the progression of 
liver, breast and other cancers by suppressing tumor 
growth, invasion and metastasis [15,16]. The previous in 
vitro study of our research team [17] showed that BAI 
played an anti-inflammatory part in human OA via IL-1β 
inducement of chondrocytes to significantly upregulate 
miR-766-3p. Therefore, this study aims at studying BAI’s 
impact on AC injury in OA rats and evaluating the 
specific role played by miR-766-3p/AIFM1 axis in BAI's 
alleviation of AC injury, which can render a strong 
theoretical foundation for revealing the possible 
molecular mechanisms underlying BAI treatment of OA, 
with practical guiding significance for promoting the 
early clinical application of BAI. 

 

Materials and methods 
 
Experimental animals and grouping 

Twelve-week-old male SD rats (weight: 
250±20g: Animal Center of Sichuan University), kept in 
standard alternating light/dark (12h-12h) conditions,  
were fed a standard commercial diet and tap water. They 
were humanely cared for and all steps were  
performed sterile tactically. General anesthesia was 
realized through 3 % pentobarbital sodium (Tocris, UK) 
intraperitoneal injection at 40 mg/kg, with all efforts 
made to minimise animal suffering. Using an 8-10 mm 
medial parapatellar approach, the right knee  
of the narcotized rats was exposed, and the patella  
was displaced laterally prior to anterior cruciate  
ligament (ACL) transection (ACLT), followed by 
complete excision of the medial meniscus without 
damaging the AC. After skin suture, the post-surgical 
animals were allowed to move, eat and drink at  
their will. The animals were grouped as follows with  
9 rats in each group: sham, OA (OA group),  
OA + 100 mg/kg BAI (BAI group), and OA + 100 mg/kg 
BAI + miR-766-3p inhibitor intra-articular injection  
(BAI + miR-766-3p inhibitor group). Sham rats  
received the same operation but skipped the ACLT 
procedure. For BAI and BAI + miR-766-3p inhibitor 
groups, rats were subjected to injection of different  
BAI volumes daily immediately after ACLT operation  
for 14 days. While the injected solution in control  
group was replaced by normal saline. In the third  
group, 5 nmol of miR-766-3p inhibitor (volume: 100 μL) 
was intra-articularly injected through the medial 
parapatellar approach (MPA) one week after surgery,  
and 5 nmol of miR-NC was used as the control. 

 
Histopathological staining 

Rats were killed 6 weeks later for AC specimen 
collection. After being paraformaldehyde-fixed for  
24 hours and 10 % EDTA (pH 7.4)-decalcified for  
21 days, the tissue samples were treated with paraffin-
embedding and preparation into slices 5-μm in  
thickness. Medial and lateral compartments of the 
retrieved AC were then prepared as consecutive  
sections at 200-μm intervals. The selected slices were 
then subjected to xylene dawaxing, rehydration by  
graded ethanol rinses, and hematoxylin-eosin (H&E)  
and Safranin O/Fast Green dye (SO/FG; Servicebio, 
China) dyeing. Pathological damage was evaluated using 
the Mankin score system. 
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Enzyme-linked immunosorbent assay (ELISA) 
After random selection and decapitation of  

7 rats, 2 mL of blood was drawn for 2 h of room 
temperature standing. Meanwhile, the knee joint was 
quickly separated and the suprapatellar bursa was cut, 
after which the joint was washed with normal saline to 
collect the lavage solution. Measurements of IFs (tumor 
necrosis factor, TNF-α; interleukin-1β, IL-1β; and IL-6) 
in rat knee joint lavage fluid were made as instructed by 
the manufacturer's protocols of commercial ELISA kits 
from R&D (Minneapolis, USA). Protein concentrations 
in tissue homogenates were determined with protein 
determination dyes (Bio-Rad Laboratory, USA). 

 
Oxidative stress (OS) detection 

The level of reactive oxygen species (ROS), 
reflected in malondialdehyde (MDA), superoxide 
dismutase (SOD), and glutathione peroxidase (GSH-Px) 
contents, were measured as described above. 
Additionally, a CLA-2100 high performance chemilu-
minescent (CL) analyzer from Tohoku Electronic 
Industrial Co., Japan, was utilized for the determination 
of superoxides and peroxynitrous acid. To put it simply,  
a phosphate buffer (200 µL)-supplemented tissue 
homogenate (400 µL) was put into a stainless steel plate, 
and the background count of CL was read for 60 seconds. 
CL counting was performed after the injection of 100 µL 
of fluorescein Octyl-β-d-glucopyranosiduronic acid  
into the machine. The CL Analyzer data acquisition 
software ordered from Tohoku Electric Power, Japan, 
was employed for data analyses. 

 
Western blotting 

Total proteins were isolated from the cultured 
cells by radioimmunoprecipitation (RIPA) lysates and the 
concentrations were determined. Protein specimens of  
an equal amount were then isolated by SDS-PAGE and 
moved to a PVDF membrane for blocking in 5 % skim 
milk-supplemented 0.1 % Tris-buffered saline with 
Tween (TBST), overnight incubation (4 ℃) with  
Ι antibodies, and 1 hour of cultivation with HRP-bound Ⅱ 
antibodies. After that, an enhanced chemiluminescence 
(ECL) kit was employed for the detection of protein 
signals, with GAPDH as an internal control. Bcl-2, BAX, 
Pro-caspase-3, and Cleave-caspase-3 from Abcam 
(Cambridge, Massachusetts, USA), ACAN, COL2A, 
MMP13, and GAPDH from Santa Cruz, USA, as well as 
LC3, Beclin-1 (Proteintech), and p-62 from Proteintech 
(Chicago, Illinois, USA) were the antibodies used. 

TUNEL apoptosis assay 
For apoptosis determination, cells were 

subjected to 1 h of room temperature staining with 
PI/FITC-annexin V (Sigma, St Louis, MO) after different 
treatments. Then came the assessment of early/late 
apoptotic and necrotic cells following the Annexin  
V-FITC Apoptosis-Hoechst Staining Kit (Abcam) 
protocol. In short, the cells harvested were centrifuged 
(626 g, 4 ℃) for 5 minutes, followed by 2 PBS rinses and 
another 5-minute centrifugation under the same 
conditions. Subsequently, cells (1×105) were collected 
from each group for resuspension in a binding buffer and 
room temperature staining with Annexin V-FITC and 
propidium iodide (5 μL each) in darkness. Within 1 hour, 
flow cytometry was performed with BD FACSAria Flow 
Cytometer (BD Biosciences) and CellQuest Pro software 
(v5.1; BD Biosciences) for apoptosis analysis.  

 
qRT-PCR 

Total RNA was separated from cartilage tissue 
with TRIzol reagent (Invitrogen, Carlsbad, CA) and its 
concentration was measured. A Retrovirus 
PrimerScriptTM kit was then utilized to reverse tran-
scribe mRNA into cDNA. miRNA determination was 
carried out with a miRNA-specific TaqManTM 
MicroRNA kit. This was followed by the use of FastStart 
Universal SYBR Green master mix to perform 
quantitative PCR. The 2−Δct method was utilized to work 
out miRNA and mRNA expression normalized against 
U6 and GAPDH, respectively (see below for sequences 
of primers). Normal (Normal) and OA rat-derived 
cartilage tissues (normal and OA chondrocytes) were 
inoculated into cell culture bottles at 3,000 cells/cm2.  
The medium used was DMEM/F12 complete medium 
plus 10 % fetal bovine serum, 100 U/ml penicillin and 
100 J.tg/mL streptomycin, and the culture was conducted 
in a cell incubator under the conditions of 37˚C and  
50 % CO2, with the solution changed once every 3 days. 
After the cells became 90 % confluent, 25 % trypsin-
EDTA was used for timely digestion and passage at the 
ratio of 1:3. In subsequent cell experiments, the 2rd 
generation (P2) chondrocytes were uniformly used. 
Excess chondrocytes were stored in liquid nitrogen and 
resuscitated as needed. 

 
Statistical analysis 

The software used in this study for statistical 
data analysis and mapping was SPSS. Between-group and 
multi-group differences (significance threshold: P<0.05) 
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of continuous variables (denoted by 𝑥̅𝑥±s) were identified 
by t-tests and one-way analysis of variance (ANOVA), 
respectively.  

 
Results 
 
BAI alleviates knee cartilage injury in OA rats by up-
regulating miR-766-3p expression 

According to histopathological staining results, 
Sham rats had intact knee cartilage surface and no 
chondrocyte injury; in OA model group, the knee 
cartilage tissue was seriously damaged, the number of 
chondrocytes was significantly reduced, the AC lamellar 
structure was blurred, and the chondrocytes was 
disorderedly arranged; BAI-treated OA rats showed 
markedly alleviated pathological injury of knee cartilage 
than OA model rats; while intra-articular miR-766-3p 
inhibitor injection obviously inhibited BAI amelioration 
of knee cartilage injury in OA rats (P<0.05; Fig. 1A). 
Meanwhile, higher Mankin scores in OA model rats 
versus Sham rats were determined (P<0.05), while OA 
rats in BAI group had markedly lower scores than model 
group (P<0.05); and significantly higher Mankin  
scores were determined in BAI + miR-766-3p inhibitor 
group versus BAI group (P<0.05; Fig. 1B). It is 
suggested that BAI can ameliorate knee cartilage injury 

in OA rats, and inhibiting miR-766-3p expression  
can obviously affect the anti-injury effect of BAI on OA 
rats.  

In addition, as indicated by RT-PCR, knee 
cartilage miR-766-3p expression was obviously 
decreased in OA model rats versus Sham rats (P<0.05); 
OA rats in BAI group showed markedly higher  
knee cartilage miR-766-3p levels than OA model rats 
(P<0.05); however, the promotion of BAI on miR-766-3p 
expression was obviously blocked by intra-articular 
injection of miR-766-3p inhibitor (P<0.05; Fig. 1C).  
It is suggested that BAI can alleviate knee cartilage  
injury in OA rats, possibly via up-regulating miR-766-3p.  

 
BAI affects IFs in knee lavage fluid of OA rats by up-
regulating miR-766-3p 

According to ELISA results, OA model rats had 
higher IFs (TNF-α, IL-1β and IL-6) in knee joint lavage 
fluid than Sham rats (P<0.05), and BAI treatment validly 
reduced these IFs (P<0.05); while miR-766-3p inhibitor 
intervention could effectively block the inhibitory effect 
of BAI on inflammatory responses in joint lavage fluid of 
OA rats (P<0.05; Fig. 2). Thus, BAI is effective in 
mitigating knee joint inflammation in OA rats, and 
inhibiting miR-766-3p can block the anti-inflammatory 
effect of BAI in OA rats. 

 
 

 
 
Fig. 1. Baicalin up-regulates miR-766-3p to alleviate knee cartilage injury in OA rats.  A) Pathological injury of knee cartilage visualizd by 
Safranin O and HE stain. B) Mankin scores assessment. C) miR-766-3p expression assessment using RT-PCR. 1) Sham Group;  
2) OA Group; 3) OA + Baicalin Group; 4) OA+ Baicalin + miR-766-3p inhibitor Group. aP<0.05, bP<0.05, and cP<0.05 vs. Sham group.  
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Fig. 2. Baicalin up-regulates miR-766-3p to inhibit the inflammatory factors TNF-α (A), IL-1 β (B), IL-6 (C) levels in OA rats. aP<0.05, 
bP<0.05, and cP<0.05 versus Sham group. 
 
 

 
 
Fig. 3. Baicalin up-regulates miR-766-3p to influence MDA (A), SOD (B), GSH-Px (C) levels related to oxidative stress in knee joint 
lavage fluid of OA rats. aP<0.05, bP<0.05, and cP<0.05 versus Sham group. 
 
 

 
 
Fig. 4. Baicalin up-regulates miR-766-3p to suppress knee chondrocyte apoptosis in OA rats.  A) TUNEL staining.  B) quantitative 
analysis of TUNEL stain. 1) Sham Group; 2) OA Group; 3) OA+ Baicalin Group; 4) OA+ Baicalin+ miR-766-3p inhibitor Group. aP<0.05, 
bP<0.05, and cP<0.05 versus Sham group.  
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Fig. 5. Baicalin activates autophagy of knee cartilage tissue in OA rats by upregulating miR-766-3p. A) Western blot of Autophagy 
associated proteins. B) quantitative analysis of Western blot. 1) Sham Group; 2) OA Group; 3) OA+ Baicalin Group; 4) OA+ Baicalin+ 
miR-766-3p inhibitor Group. Compared with Sham group, aP<0.05; Compared with Sham group, bP<0.05; Compared with Sham group, 
cP<0.05.  
 
 

 
 
 
Fig. 6. Baicalin regulates miR-766-3p/AIFM1 axis to suppress ECM degradation of knee cartilage in OA rats. A) Western blot of ECM 
degradation related protein. B) quantitative analysis of Western blot. 1) Sham Group; 2) OA Group; 3) OA+ Baicalin Group;  
4) OA+ Baicalin+ miR-766-3p inhibitor Group. aP<0.05, bP<0.05, and cP<0.05 versus Sham group. 
 
 
BAI influences OS (MDA, SOD and GSH-Px) in knee 
lavage fluid of OA rats by up-regulating miR-766-3p 

The OS-associated indexes (MDA, SOD and 
GSH-Px) in rat knee joint lavage fluid in each group were 
detected. Markedly higher MDA while statistically lower 
SOD and GSH-Px were determined in knee joint lavage 

fluid of OA model rats than in Sham rats (P<0.05); BAI 
treatment led to an evident reduction in MDA and  
an obvious increase in both SOD and GSH-Px contents in 
joint lavage fluid of OA rats (P<0.05); while MDA in the 
lavage fluid of OA rats in BAI + miR-766-3p inhibitor 
group were markedly elevated compared with BAI group, 
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and SOD and GSH-Px were reduced (P<0.05; Fig. 3). It 
shows that BAI may reduce the OS response of knee joint 
in OA rats by regulating miR-766-3p levels.  

 
BAI inhibits knee chondrocyte apoptosis in OA rats via 
up-regulating miR-766-3p 

The results of TUNEL staining showed that the 
knee chondrocyte apoptosis level was evidently elevated 
in OA model than in Sham group (P<0.05), and that in 
BAI group was lower versus model group (P<0.05); 
while the knee chondrocyte apoptosis level in OA rats 
treated with miR-766-3p inhibitor was higher compared 
to BAI-intervened rats (P<0.05; Fig. 4). It is suggested 
that BAI can inhibit knee chondrocyte apoptosis via up-
regulating miR-766-3p in OA rats. 

 
BAI activates knee cartilage autophagy inOA rats by up-
regulating miR-766-3p 

The measurements of LC3, Beclin and p62, 
autophagy-related markers, revealed that LC3 and Beclin 
protein levels in knee cartilage were markedly lower in 
OA model group compared to Sham group, while p62 
protein expression was higher (P<0.05); BAI-treated OA 
rats had higher LC3 and Beclin protein levels and lower 
p62 protein expression in cartilage tissue than model 
group (P<0.05), suggesting that BAI can activate knee 
cartilage autophagy in OA rats. Moreover, LC3 and 
Beclin protein expression lowered remarkably after miR-
766-3p inhibitor intervention compared with BAI group, 
while p62 protein expression levels were evidently 
elevated (P<0.05). Thus, by up-regulating miR-766-3p, 
BAI may activate knee cartilage autophagy in OA rats. 
See Fig. 5 for details. 

 
BAI inhibits ECM degradation in knee cartilage of OA 
rats by modulating miR-766-3p/AIFM1 axis 

AC is mainly composed of chondrocytes and 
cartilage ECM, and ECM synthesis-related markers type 
II collagen (COL2A) and aggrecan (ACAN), and ECM 
degradation-related indicator MMP-13 are closely related 
to cartilage ECM degradation. The results of this study 
showed lower COL2A and ACAN while higher MMP-13 
protein expression in rat cartilage in OA model group 
versus Sham group (P<0.05). BAI-treated OA rats 
showed higher cartilage tissue COL2A and ACAN and 
lower MMP13 protein levels compared with OA model 
rats (P<0.05). While miR-766-3p inhibitor treatment 
resulted in markedly lower COL2A and ACAN levels 
and higher MMP13 protein expression than BAI group 

(P<0.05). Hence, BAI is effective in inhibiting ECM 
degradation in cartilage tissue, the effect of which can be 
effectively blocked by miR-766-3p inhibitor intervention. 
Moreover, AIFM1 protein showed markedly enhanced 
expression in knee cartilage of OA rats and was inhibited 
by BAI treatment, while miR-766-3p inhibitor 
intervention could block this inhibition. Based on the 
results of previous cell studies in vitro, we believe that 
BAI modulates the miR-766-3p/AIFM1 axis to achieve 
the suppression of knee cartilage ECM degradation in OA 
rats. See Fig. 6 for details. 

 
Discussion 
 

Over the years, NSAIDs have long been used in 
clinical practice to treat OA, but rather than hinder OA 
progression, these drugs can only relieve clinical 
symptoms such as joint pain and swelling, in addition to 
inducing a range of serious side effects. Thus, finding 
safe and effective drug therapies that can both relieve 
clinical symptoms and slow OA progression is critical. 
BAI is a major flavonoid isolated from the dried roots of 
Scutellaria baicalensis Georgi, which has anti-
inflammatory effects [18]. This study demonstrated the 
ability of BAI to markedly suppress inflammatory and 
OS reactions in OA rats, which is mainly reflected in 
alterations in MDA, SOD, GSH-Px related to OS and IFs 
(TNF-α, IL-1β and IL-6). Additionally, BAI greatly 
inhibited the degradation of ACAN and COL2A, with 
excessive chondrocyte death and ECM degradation. The 
chemical and genetic regulation of ECM synthesis and 
apoptosis has been shown to play an active role in disease 
progression in cell or animal OA models [19, 20]. But the 
therapeutic potential of BAI in OA has been rarely 
reported [21, 22]. Herein, we discussed the ameliorative 
action of BAI against knee cartilage injury in OA rats and 
molecular mechanisms, and found that BAI 
administration alleviated apoptosis and ECM degradation 
of knee cartilage tissue in OA rats. 

An increasing body of evidence shows that ECM 
degradation and chondrocyte apoptosis in OA rats are 
related to the pathogenesis and development of OA  
[23-25]. Herein, we utilized a simulated rat OA model of 
cartilage injury for investigation. As expected, knee 
chondrocytes apoptosis and matrix metalloproteinase 
expression were significantly enhanced in OA model rats, 
and cartilage autophagy and ECM synthesis were 
obviously reduced. BAI treatment reversed the harmful 
effects of OA in rats, which indicated that BAI might be 
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protective against knee cartilage injury in OA rats and 
inhibit inflammatory damage to knee cartilage. Moreover, 
the molecular mechanism of BAI is suggested to be 
linked to autophagy activation and autophagy flux 
recovery of chondrocytes in OA. 

Autophagy, a cellular homeostatic mechanism, is 
involved in all kinds of pathological events [26], with 
evidence indicating that moderate autophagy can 
effectively inhibit apoptosis [27]. Decreased autophagy 
activity is thought to characterize AC in OA cases [28]. 
Further analysis revealed significant changes in the levels 
of Beclin-1 and p62, autophagy markers, after OA 
modeling in rats, which was manifested as reduced 
Beclin-1 and enhanced p62, suggesting that the OA rat 
model adversely modulates chondrocyte autophagy. 
While increased autophagosome protein levels and 
promoted autophagy flow were observed after BAI 
intervention. In addition, the beneficial effect of BAI was 
diminished after miR-766-3p inhibitor inhibition of 
autophagy flux, which suggests that BAI up-regulates 
miR-766-3p to promote autophagy flux, thus playing  
a protective role. 

miRNAs, in virtue of their role in modulating 
chondrocytes’ biological behavior in OA, have been 
considered treatment targets or diagnostic biomarkers for 
the disease [29, 30]. Recent studies have linked the 
abnormal expression of miRNAs to OA onset and 
development [31, 32]. miR-766-3p elevates with 
increasing patient age and exerts anti-inflammatory 
activity in fibroblast-like synovial cells in human 
rheumatoid arthritis (RA), according to a previous study 
[33]. Herein, we demonstrate for the first time that BAI 
may protect cartilage tissue from chondrocyte apoptosis 
and autophagy inhibition in OA rats by up-regulating 
miR766-3p. In addition, our previous literature confirmed 
that miR-766-3p may target the AIFM1 mRNA 3-UTR. 
Combining the results of qRT-PCR and Western blotting 
in this study, it can be seen that the level of AIFM1 
protein increased significantly after miR-766-3p inhibitor 
injection. Thus, BAI can mitigate cartilage injury in rats 
with OA by regulating miR-766-3p/AIFM1 axis. 

The key findings of this study support the 
potential of Baicalin in ameliorating articular cartilage 
injury in OA rats through the modulation of the miR-766-
3p/AIFM1 axis. However, to strengthen the robustness of 
this statement, our future study would include additional 
data that provide a more comprehensive understanding of 
the molecular mechanisms and the therapeutic effects of 
Baicalin. Specifically, additional experiments or analyses 

focusing on the direct interaction between Baicalin and 
the miR-766-3p/AIFM1 axis, as well as the downstream 
effects of this modulation on chondrocyte function and 
extracellular matrix maintenance, would further 
illuminate the precise mechanisms underlying Baicalin's 
protective effects in osteoarthritis. These additional 
insights will help provide a more thorough and 
convincing demonstration of the proposed mechanism of 
action of Baicalin. 

To sum up, BAI can alleviate cartilage injury in 
OA rats and protect OA rats from cartilage injury via 
inhibiting chondrocyte apoptosis and promoting 
autophagy, and that the protective effect may be related 
to the upregulation of miR-766-3p to reduce AIFM1 
expression, suggesting the promising clinical value of 
BAI for OA treatment. 
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