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(Abstract] Objective To investigate the mechanism of action of Jiawei Duhuo Jisheng Mixture (JWDHJSM) in intervening in
knee osteoarthritis (KOA) based on the NOD-ike receptor family pyrin domain containing protein 3 (NLRP3) /eysteine -dependent
aspartate—specific protease—1 (Caspase-1) /gasdermin D (GSDMD) signaling pathway. Methods After adaptive feeding, 50 male SPF-
grade mice were randomly divided into a blank group (n=10) and a modeling group (=40). KOA models were established in mice in the
modeling group using meniscal destabilization surgery. The modeling group was then randomized into a model group (equal volume
of normal saline), a positive drug group [meloxicam tablet suspension 0975 mg/kg-d)], a medium—dose JWDHJSM group (JDJM-M
group, 1625 ml/kg), and a high-dose JWDHJSM group (IDJM-H group, 32.50 ml/kg). Intragastric administration was initiated one
week after surgery, with continuous intervention for 8 weeks. The general conditions of mice in each group were observed; their
tolerance to cold stimulation was assessed; expression levels of interleukin  (IL)-6 and IL-18 in synovial tissues were measured by
immunohistochemistry; synovial morphology was observed by HE staining and synovitis scores were assigned; serum 11-6 and 11-18
levels were measured by ELISA; mRNA expression levels of Caspase—1, NLRP3, and GSDMD in synovial tissues were determined
by RT-PCR; and protein expression levels of Caspase-1, NLRP3, and GSDMD were determined by Western blot. Results Compared
with the blank group, mice in the model group exhibited relatively sluggish responses to external stimuli, with synovial hyperplasia
and thickening in the knee joint, structural damage, and widespread infiltration of inflammatory cells; their tolerance to cold
stimulation decreased (P<0.05). Compared with the model group, the positive drug group and the JDJM-H group exhibited reduced
layers of synovial lining cells, more regular cell arrangement, and partial vascular generation; increased tolerance to cold stimulation
on day 56 (P<005), lower synovitis scores and reduced levels of 11.-6 and IL-18 (P<005), and decreased protein and mRNA expression
levels of Caspase—1, NLRP3, and GSDMD (P<0.05). Compared with the positive drug group, the JDJM-M group showed decreased
tolerance to cold stimulation on day 56 (P<005), increased synovitis scores and elevated levels of IL-6 and IL-18 (P<0.05), increased
protein and mRNA expression of Caspase—1 and GSDMD (P<0.05), and increased NLRP3 mRNA level (P<0.05). The JDJM-H group
showed lower protein levels of Caspase—1 and NLRP3 (P<0.05). Compared with the JDJM-M group, the JDJM-H group displayed
increased tolerance to cold stimulation on day 56 (P<0.05), decreased synovitis score and 11.-18 level (P<0.05), and reduced protein
and mRNA levels of GSDMD, Caspase-1, and NLRP3 (P<005). Conclusion JWDHJSM may alleviate KOA symptoms by regulating
synovial cell pyroptosis through the NLRP3Caspase-I/GSDMD signaling pathway, thereby inhibiting synovial inflammation.
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Gy} 519551 (5-37) KB bp
Caspase—1  1E[A];: CCGCGGTTGAATCCTTTTCA 99
J21] : AACCACAATTGCTGTGTGCG
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J2 1] : GGCCGGACTCATCGTACTCCTGCTT
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Fig.2 Immunohistochemical images of IL-6 and IL-18 in synovial tissues of mice from

different groups (x400,scale;100 pum)
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Fig4 HE staining results of knee joint synovial tissues in each group of mice (X200, scale bar: 100 pm)
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Fig.6 Comparison of serum IL-6 and IL-18 levels among different groups of mice (xxs, n=10)
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Fig.7 Protein electrophoresis images of Caspase-1,

NLRP3, and GSDMD in mice from different groups
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Fig.8 Comparison of protein expression levels of Caspase—1, NLRP3, and GSDMD among different

groups of mice (x+s, n=3)
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Fig.9 Effects of JWDHJSM on the mRNA expression levels of Caspase—1, NLRP3, and GSDMD in

mice from different groups (x+s, n=3)
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