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Abstract

BACKGROUND: Studies have confirmed that up-regulation of microRNA-140 expression can partially inhibit osteoarthritis-like changes in knee cartilage tissues
and cells and delay the progression of osteoarthritis, suggesting that microRNA-140 is involved in the pathogenesis of osteoarthritis.
OBJECTIVE: To further analyze the mechanism of microRNA-140 involvement in osteoarthritis by loading exosomes overexpressing microRNA-140 with sodium

alginate/collagen hydrogel.

METHODS: Lentivirus was used to infect rat bone marrow mesenchymal stem cells to overexpress microRNA-140, then exosomes were isolated and exosomes
overexpressing microRNA-140 were obtained. Sodium alginate/collagen hydrogels loaded with exosomes were prepared. Thirty-two SD rats were randomly
divided into four groups, with 8 rats in each group. Normal control group did not receive any treatment. The osteoarthritis model was established by injecting
sodium iodoacetate into the knee cavity in the osteoarthritis group, the non-transfected exosome group and the transfected exosome group. Two weeks

later, PBS was injected into the knee cavity in the osteoarthritis group. Sodium alginate/collagen hydrogel carrying non-overexpressing microRNA-140 and
overexpressing microRNA-140 exosomes were injected into the knee cavity of the non-transfected exosome group and transfected exosome group. At 6
weeks after modeling, the threshold of mechanical foot withdrawal response, the concentration of inflammatory factors in synovial fluid, the expression of
chondrogen-related genes, the histological changes of knee cartilage and the expression of pyroptosis related proteins were detected in rats.

RESULTS AND CONCLUSION: (1) Compared with normal control group, the threshold value of mechanical stimulation foot contraction response, type I
collagen, SOX9 mRNA expression levels, and Type Il collagen immunofluorescence intensity were decreased in the osteoarthritis group (P < 0.05), and
proinflammatory cytokine levels were increased in synovial fluid (P < 0.05). The mRNA expressions of matrix metalloproteinase 13 and a disintegrin and
metalloproteinase with thrombospondin motifs-5 (ADAMTS-5) were increased (P < 0.05), and the protein expression levels of NLRP3, ASC, GSDMD p30,
caspase-1 p20, interleukin-1B, and interleukin-18 were increased (P < 0.05). Immunofluorescence intensity of GSDMD and cleaved caspase-1 was increased

(P <0.05), and cartilage tissue was severely damaged. (2) Compared with osteoarthritis group, the threshold value of mechanical stimulation foot contraction
response, type Il collagen, SOX9 mRNA expression levels, and type Il collagen immunofluorescence intensity in the non-transfected and transfected

exosome groups were increased (P < 0.05); proinflammatory cytokine levels were decreased in synovial fluid (P < 0.05). The mRNA expression of matrix
metalloproteinase 13 was decreased (P < 0.05), and the protein expression levels of NLRP3, ASC, GSDMD p30, caspase-1 p20, interleukin-1B, and interleukin-18
were decreased (P < 0.05). The immunofluorescence intensity of GSDMD and cleaved caspase-1 decreased (P < 0.05), and the cartilage tissue damage was
reduced (P < 0.05), and the effect was stronger in the transfected exosome group. (3) These results conclude that microRNA-140 can reduce the pain response
of rats with osteoarthritis by inhibiting inflammation, maintaining cartilage homeostasis, and inhibiting cartilaginous pyroptosis, thereby reducing cartilage

damage and playing a therapeutic role in osteoarthritis.
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# 1 | RT-qPCRI&M5IHF5
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[l 13
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Figure 2 | Isolation, extraction, and identification of non-transfected and
transfected exosomes
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Figure 3 | Micromorphology of exosome-loaded sodium alginate/collagen
hydrogel
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Figure 4 | Changes of the threshold of mechanical foot withdrawal
response in rats of each group before and after modeling
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Figure 5 | Observation of cartilage histopathological morphology in rats
of each group 6 weeks after modeling

TR PR IO A T8, BOR 9 B0 9 B b,
B RSN RGN AL, Fege bk
B RMBOCHE. PR, BEMREEEN, REEE
LY AL

AL O Yt G R R, IR XA AR R,
WIS HNEAREEY 2, &R RAJLFAR R
G, RIE QAR A 3G (I DT R 2 1 5,
FERHNIBAR L A TR e Y AMIMA A 3t — P 1 5

PR D) P e BT A R BoR, 5 IEH X R4,
R R R 2 kD (P < 0.01), 2K Mankin 41

GUEERHEIN (P < 0.01); S5 K1 RALLLEL, AREGL4h
MRS SRR JE EE AN (P < 0.05). 2 B2 Mankin 2H 21 22345
kD (P<0.05); 5 AL Y AN BRA LLES, 5 Jesh b ik R
HIEEERIIN (P < 0.05), 2 K Mankin ZH 232434398/ (P <
0.05),

2.7 BLAR PRI GER FRFARLE R HIEEXR
AHLLRL, BRI RHA KRBT A/ 6. 40
A F 1B SRR BEN T o ACFI3E 0 (P < 0.01); 5%
W RU R, KRG YA IR L e Y Al i 2K BRI M
WP EMBEN R 6. AR 1B SRR FEHE T ak
S (P < 0.05); R YL AMMALH LB, B YAk
MRZHK B B A B 3R 6 RIIRBE N o KT
/b (P<0.05), HANEANZR 1B /KFICHI R A2 1k (P>0.05),
Wk 2.

R2 | ERIG 6 BFEXRBRAPRERFHREKRETL

(xxs, pg/mL)
Table 2 | Changes in mass concentration of inflammatory factors in
synovial fluid of rats of each group 6 weeks after modeling
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Figure 6 | Expression of cartilage specific genes in rats of each group 6
weeks after modeling
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Figure 7 | Expression of intrachondral pyroptosis related proteins in rats
of each group 6 weeks after modeling
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Figure 8 | Immunofluorescence staining results of GSDMD, cleaved
caspase-1, and type Il collagen in cartilage of rats of each group 6 weeks
after modeling
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