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Mechanisms of miRNA in osteoarthritis and research advances
in traditional Chinese medicine intervention
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Abstract Osteoarthritis ( OA) is a common degenerative joint disease characterized by cartilage degeneration synovial
inflammation osteophyte formation and joint space narrowing seriously impairing patients” mobility and quality of life. The
pathogenesis of OA is highly complex involving multiple cell types and signaling pathways. Key pathological processes include
abnormal chondrocyte function sustained activation of inflammatory responses and imbalances in apoptosis and autophagy. In recent

years microRNAs ( miRNAs)  small non-ecoding RNAs have been recognized for their crucial roles in regulating gene expression and
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influencing the progression of various diseases. miRNAs exhibit important regulatory functions in OA-related processes such as
inflammatory regulation chondrocyte apoptosis and autophagy extracellular matrix metabolism and subchondral bone remodeling.
Multiple specific miRNAs have been shown to be closely associated with the onset and progression of OA demonstrating potential
diagnostic and therapeutic value. Traditional Chinese medicine ( TCM) is an important treatment approach for OA offering advantages
such as multi-component multi-target and multipathway regulation. Recent studies have shown that TCM single herbs compound
prescriptions acupuncture and moxibustion can upregulate or downregulate the expression of specific miRNAs thereby intervening in
their downstream target genes and related signaling pathways. This leads to anti-inflammatory and analgesic effects inhibition of
chondrocyte apoptosis promotion of matrix synthesis and cartilage repair. This review systematically summarizes the mechanisms of
miRNAs in the progression of OA  with a focus on the latest research advances in TCM regulation of miRNAs to intervene in OA. The
aim is to provide a theoretical basis and new insights for the early molecular diagnosis targeted therapy and modern research and
clinical translation of TCM in OA.
Key words osteoarthritis; miRNA; traditional Chinese medicine; research progress
DOI: 10. 19540/ j.cnki.cjemm.20251009. 201
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Table 1 miRNAs abnormally expressed in osteoarthritis and their pathogenic mechanisms
OA miRNA / miRNA  OA
miR-93 TLR4/NF+«B 13
miR-et-7¢-5p miR-149-5p IL-18.IL-6.TNF-« 14
miR-337 miR-375 IL-1B-IL-48.TNF« 15
miR-590-5p TNF-«.IL-6.1L-8 16
miR-4287 IL-8.IL-6.TNF-« 17
miRNA-34a-5p SIRT1 p53 18
miR-8485 cleaved caspase-3. MMP-13. AD- N 19
AMTS-5. CRLF1 MAPK/ERK
PI3K/AKT Col II \Acan
miR-26b-5p IL4B.TNF-« 20
miR2143p IKKB/NF~«B ECM 21
miRNA-34a miRNA-I81a NF-«B Bel2 ROS. 2
SOD2.CAT.NRF2
miRNA-103 SPHK1.PI3K/AKT N 23
miR-199-3p DNMT3A 24
miR-149 VCAM-1.PI3K/AKT 25
miR-378 Atg2a 0A 26
miR-204 - N 27
miR-4303 Cyclin Al. Cyclin BI. Cyclin D2, 28
Bel2 p27- Bax. cleaved caspase-3.
cleaved caspase-9.TNF-8.1L-18.1L-6
miR-650 WNTI SW1353 29
miR-3680-3p IL-6. TNF-cc» MMP -1 . MMP-13 0A 30
Acan
miR-181a-5p DDX3X.TNF-«.IL483.IL-6.MMP—- OA 31
3.MMP-13.NF«B
miR- Col2al ~ Acan Ihh.Glil/2/ 32
3.Smo.MMP-3.Col 10
miR-653-5p Col II \Acan IL-6.JAK.STAT3 33
miR-33b-3p DNMT3A. MMP-13/ADAMTS-5. 34
Bax/caspase-3 Col II /Acan.Bcl2
miR-122 miR-486 SIRT1SIRT6. Col 1l +Acan 3536
MMP-13.ADAMTS4
miR-455-3p SOX 9.Col2al 37
Acan RUNX2.
Col10al.MMP-13
miR27b-3p 0A 38
miR-26b B-catenin 39
miR-29b Wnt5a. Cathepsin K.TRAP.RANKL/ N 40
RANK
miR-9-5p ALP .RUNX2. Osterix 41
miR-140-5p - 42
miR2103p VEGF. 0A ( Emen*) 43
CXCL1.CCL2.TGFBR1.ID4 Th17
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Fig.1 Mechanism of TCM regulation of miRNA in the prevention and treatment of osteoarthritis
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Table 2 Mechanism underpinning the treatment of osteoarthritis with TCM active components via regulation of miRNAs

SD miR-7663p 1 \TNF-« | JIL-B | VIL-6 | \MDA | .SOD T .GSH-Px 1 62
LC3-II 1 +Beclin T .p62 | <AIFM1 | .Col2a 1 -Acan T .MMP-3 |
sD miR-216a-5p T <Bax | «cleaved caspase-3 | TLR 4 | \MyD88 | .pP65 | . 63
pdkBa | \Bcl2 T \IkBa T ~TNF-o | \IL-6 | \IL-8 |
C57BL/6 MALATI | \NF«B1 | \miR9 1 \IL-6 | \MMP-13 | .caspase-3 | 64
ATDCS
(C28/12) Bax | \Bcl2 1 \TNF-w | «circ-PREX1 | \miR-140-3p 1 . WNT5B | 65
Wistar TNF- | \IL-6 | \IL-B | \NF«B | \miR-140 T .miR-146a T .S100A8 | . 66
CCL3 | \A2M | .LBP | .CCR1 |
Wistar Wistar IL-6 | JILHB | \TNF-w | \miR-29b-3p | .PGRN 1 67
Wistar Wistar Bel2 1 . Bax | .iNOS | .COX2 | \MMP-13 | .NO | .\PGE2 | . miR- 68
542-5p 1
C57BL/6 NEAT1 T \miR-3773p 1 ERS | 69
C57BL/6
I, SD ILHB | \IL-6 | \TNF-or | -caspase-3 | \caspase-9 | -miR-155 | \FOXO03 1 70
D C57BL/6 miR-199-3p T .TCF4 | 71
l. 1 (34 ).
LB+ TNF-a~ ADAMTS-5, MMP-13. TRAF2. NF«B 3.
p65 XFC miR-502-5p 2.4 miRNA
XFC miR-502-5p/ 0A
TRAF2/NF+«B .13 miR214 Bax
ECM ", L3 KOA TRPV4
circRNA_0008365 miR214  OA
miR-1271 miR-1271  p38 MAPK .,
p62 . LC3-11/ . KOA miR-146a
I. Beclin-1 miR-140-5p DMNT1.DMNT3A . DMNT3B.NF«B
Col 11 +ADAMTS-5 3( SMAD-3)
IL-18+ TNF-« T . miR-146a  miR-140-
( TXC) 0A 5p  DNA KOA ” .
p38 MAPK KOA
TXC ADAMTS-4. ADAMTS- miR-335-5p.B-catenin, MMP-3 mRNA
5.Col I +Col V.MMP-3.MMP-9.MMP-13 Dickkopf 1( DKK-)  mRNA
IL4B.TNF-a. IL-6 (Col T/V) miR-335-5p B-catenin
TXC p38 MAPK KOA o,
0OA  miR27b.miR-140. miR-92a3p CircSERPINE2. ERG mRNA miR-1271-
TXC p38 MAPK 5P mRNA i,
", miR-19b3p  KOA WOMAC
KOA 4 KOA
KOA NF+«B p65-IL-8- TNF-» MMP-3 mR- miR-19b3p
NA miR-502-5p 53 KOA e,
( p53) mRNA ; KOA miRNA miR-338-3p.
p53-miR-502-5p .NF+«B p65 miR-15b-3p.miR-199b-5p. miR-3168  miR-1296-5p  miR-
KOA 7, miRNA NA miRNA KOA

26



2026 1 \ 51 1

Vol. 51 No.1 | January 2026

3 miRNA

Table 3 Mechanisms underpinning the treatment of osteoarthritis with TCM compound prescriptions via regulation of miRNAs

N N N N SD SD miR-34a | \MMP-3 | \ADAMTS-5 | .UFCI 1 72
N CD4*T  TLAB | L6 | TNF-o | JJLH0 T \PTEN T \miR23a3p | . 73
PI3K | \AKT | .mTOR |
N N N miR-502-5p T \IL4 1 \IL-10 T . Col2al 1 \IL-8 | \TNF- 74
a | \ADAMTS-5 | \MMP-13 | \TRAF2 | .NF+«B p65 |
N N N N SD circRNA_0008365 T ~miR-1271 | .p38 MAPK | .p62 | . 75
. . . . LC3I/I T+ Beclind 1 Col 1 T+ ADAMTS-S | L IL-B |
TNF-a |
N D SD miR27b 1 \miR-140 1 \miR-92a3p T .miR34a | \AD- 76
AMTS-4 | \ADAMTS-5 | .Col T | .Col V | \MMP-3 | \MMP—
9| \MMP-3 | \ILH8 | \TNF-a | \IL-6 | .Col 1/V 1
N NF-«B p65 | \ILHB | TNF- | \MMP-I3 | \miR-502- 77
. N N 5plp53 7
8 miRNA 4
4 miRNA
Table 4 Mechanisms underpinning the treatment of osteoarthritis by specific TCM therapies via regulation of miRNAs
N N N SD miR214 1 \Bax | \TRPV4 | 78
N SD DMNT1 | - DMNT3A | . DMNT3B | . NF«B | - SMAD3 | . 79
miR-146a T \miR-140-5p 1
. sD miR-335-5p | \B-catenin | \MMP-13 | .DKK- 1 80
- CircSERPINE2 1 \ERG 1 miR-1271-5P | 81
. N . KOA miR-19b-3p 1 82
N N N N KOA miR-338-3p | «miR-15b3p | «miR-199b-5p T .miR-3168 1 . 83
. . . miR-1296-5p |
3 N ECM
0OA miR27b. miR-140. miR-92a-3p
o miRNA miRNA
RNA OA . miR- OA °
NA N N miR-
o NA miR214. miR-140-5p. miR-146a
OA
o miRNA  OA DNA o
miRNA  OA miRNA
3.1 miRNA “ ”
miRNA “ N - -
N 7 o miRNA
miRNA .
miRNA 5 N ;

LncRNA-UFC1/miR-34a/MMP-13
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