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(Abstract] Objective To investigate the mechanisms of Qingfu Juanbi Decoction (QFJBT) in treating adjuvant—induced
arthritis (AIA) rats with wind-cold—-dampness impediment pattern based on integrated metabolomics and network pharmacology analysis,
with a focus on verifying its regulatory effect on the arginine metabolism pathway. Methods Forty—eight SPF male SD rats were

randomly divided into a blank control group (n=8) and a modeling group (n=40). The blank control group received an equal volume
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of normal saline, while the modeling group was used to establish the AIA rat model with wind—cold—dampness impediment pattern.
On the day after successful modeling, the model rats were randomly and equally divided into model group, methotrexate (MTX)
group, and low—, medium—, and high—dose QFJBT groups, with 8 rats in each group. During the intervention period, the blank
control and model groups received an equal volume of normal saline by gavage once daily. The low—, medium—, and high—dose
QFJBT groups received QFJBT at doses of 4.59, 9.18, and 18.36 gkg, respectively, once daily by gavage. The MTX group received
methotrexate at 1 mgkg by gavage once every three days. All groups were continuously treated for 42 days. Rat plasma metabolic
profiles were analyzed using untargeted metabolomics based on UPLC-Q-TOF/MS. Multivariate statistical analysis was performed to
screen for differential metabolites and key signaling pathways. Combined with network pharmacology, intersecting targets were
identified. The Metscape was used to construct a "compound-reaction—enzyme—gene" network, followed by integrative analysis of the
core pathways. Key targets were further validated by Western blot. Results QFJBT significantly ameliorated the abnormal metabolic
status in AIA rats, and arginine biosynthesis was identified as the key metabolic pathway. Integrative analysis suggested that the
arginine metabolic pathway, encompassing arginine synthesis, breakdown, and functional regulation, may represent the core
metabolic basis underlying the therapeutic effects of QFJBT. Western blot results demonstrated that QFJBT downregulated the
expression of arginase 12 (P<0001) and inducible nitric oxide synthase (INOS) (P<0.05), while promoting the restoration of arginin-
osuccinate synthase 1 (ASS1) expression (P<0.05). Additionally, QFJBT inhibited the overactivation of the mTOR (P<0.05) and NF—«B
signaling pathways (P<0.001). Conclusion QFJBT may exert its comprehensive regulatory effects across multiple levels including
metabolism, immunity, inflammation, and oxidative stress by synergistically inhibiting the mTOR/NF-kB signaling axis and thereby
modulating the arginine metabolic pathway.
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Fig.6 QFJBT upregulates ASS1 protein expression
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