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Investigating the Effect and Mechanism of Anthocyanin Extract from
Lycium Ruthenicum Murr. on Gouty Arthritis Based on the NLRP3

Inflammasome and TLR4/NF-kB Signaling Pathway
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[Abstract] Objective: To investigate the effect of anthocyanin extract from Lycium ruthenicum Murr. (AEL)
on inflammatory levels and its potential mechanism in rats with gouty arthritis (GA). Methods: Totally 60
specific pathogen—free (SPF) male Sprague—Dawley rats were selected and randomly divided into six groups (n=
10), including blank control group, model group, colchicine group (0.3 mg/kg), AEL low—dose group (59.5 mg/kg),
AEL medium—-dose group (119.0 mg/kg), and AEL high—dose group (238.0 mg/kg). The blank control and model
groups were administered 3 mL of normal saline by gavage daily, while the other groups received their
respective drug solutions at the same volume for 14 consecutive days. After the pretreatment period, except for
the blank control group which received an intra-articular injection of normal saline, an acute GA model was
induced in the other groups by intra —articular injection of monosodium urate (MSU) crystals. Ankle

circumference was measured with a vernier caliper at 6, 12, 24, and 48 hours after modeling. Subsequently,
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blood was collected from the abdominal aorta to measure serum uric acid (UA) levels. The serum levels of
interleukin-1f (IL-1B), interleukin—-6 (IL-6), and tumor necrosis factor—-o (TNF-a) were determined by enzyme-—
linked immunosorbent assay (ELISA). Hematoxylin—eosin (HE) staining was performed on ankle joints to observe
synovial histopathological changes. The protein expression levels of nucleotide —binding domain leucine —rich
repeat and pyrin domain—containing receptor 3 (NLRP3), apoptosis—associated speck-like protein containing a
(Caspase—1), Toll-like receptor 4 (TLR4), and nuclear
factor—kappa B (NF-kB) in the synovium were detected by Western blotting. Results: Compared with the model

CARD (ASC), cysteinyl aspartate specific proteinase—1

group, the AEL high—-dose group showed significantly reduced ankle circumference at 12, 24, and 48 hours (P<
0.05). Serum UA levels in the AEL high—dose group were also lower than those in the model group (P<0.05).
Compared with the blank control group, synovial tissue in the model group exhibited typical inflammatory
changes under light microscopy, including synovial hyperplasia and extensive neutrophil infiltration. In the
AEL-treated groups, the number of inflammatory cells decreased in a dose—dependent manner. Compared with
the model group, the AEL high—dose group showed significantly lower serum levels of 1L-6, IL-1B, and TNF-«
(P<0.05). Compared with the model group, the AEL high —dose group showed significantly lower protein
expression levels of NLRP3, Caspase—1, ASC, TLR4, and NF-kB in the synovial tissue (P<0.05). Conclusion:
Anthocyanin extract from Lycium ruthenicum Murr. can reduce the levels of inflammatory factors in rats with
GA, and its mechanism may be associated with the regulation of the NLRP3 and the TLR4/NF-kB signaling

pathway.
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