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Abstract: Objective To investigate the protective effect and mechanism of Jingfang Granules (3#55 %%z, JFG) on rheumatoid

arthritis (RA) through a combined analysis of network pharmacology and metabolomics. Methods Rat model of arthritis was
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established using complete Freund’s adjuvant induction. Degree of toe swelling, organ index, and pathological changes in ankle joint
tissue were detected. Enzyme linked immunosorbent assay (ELISA) was used to detect levels of interleukin-6 (IL-6), IL-1p and tumor
necrosis factor-a (TNF-a). Western blotting was used to detect Toll like receptor 4 (TLR4), phosphorylated nuclear factor-kappa B (p-
NF-«B), and myeloid differentiation factor 88 (MyD88) to evaluate the protective effect of JFG on RA. Using UPLC-MS technology
combined with metabolomics to identify serum metabolites and metabolic pathways regulated by JFG. Based on the blood components
of JFG, network pharmacology analysis was conducted to predict the anti RA targets and signaling pathways, and Western blotting
technology was used to verify the key signaling pathways of JFG improving RA. Results JFG significantly improved the degree of
toe swelling (P <0.05, 0.01) and pathological damage in arthritis rats, decreased the spleen and thymus index (P <0.05, 0.01), decreased
the contents of serum inflammatory cytokines TNF-a, IL-1p and IL-6 (P < 0.05, 0.01), and down-regulated the expression levels of
TLR4, p-NF-xB and MyD88 protein in synovial tissue (P <0.05, 0.01). Serum metabolomics had identified 13 endogenous metabolites
as potential biomarkers for JFG treatment of RA, which mainly participated in metabolic pathways such as unsaturated fatty acid
synthesis and fatty acid metabolism. Network pharmacology identified 364 intersecting targets between JFG and RA, including 54 key
targets. Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis indicated that the underlying mechanism may be
related to phosphatidylinositide 3-kinases (PI3K)/protein kinase B (Akt) signaling pathway. In addition, Western blotting results
showed that compared with the model group, the phosphorylation levels of PI3K, Akt and mechanistic target of rapamycin kinase
(mTOR) in synovial tissue of JFG group were significantly down-regulated (P < 0.05, 0.01). Conclusion JFG may regulate fatty acid

metabolism, inhibit joint synovial inflammation, and improve joint injury in RA rats by inhibiting PI3K/Akt/mTOR pathway.
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Fig. 3 Effect of JFG on ankle tissue (x 100)
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Fig. 4 Effect of JFG on levels of serum inflammatory factors (X £ s, n =6)
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Fig. 5 Expression of TLR4, MyD88, p-NF-kB protein in synovial tissue of rats (X £ s, n =6)
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Fig. 6 PCA, OPLS-DA and replacement tests of serum metabolites in positive ion mode
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Fig.7 PCA, OPLS-DA scores and displacement tests of serum metabolites in negative ion mode
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Table 1 Serum metabolic differences
N gt VIP (WHHE R vs  VIP (55 R vs
Fes A P RSN vs ) H vs JFG) FG
1 1-JHIE H R HE R CaHsNOP  IEET 3.20766 = 3.06046 e
2 R AR CxsHisNOs  IEET 2.29873 = 2.34428 e
3 D-1-& R4 -2- S Sl W i CsHiNOP  IEET 1.69649 12 1.29306 =
4 - Bt CsHwN20s  IEST 1.74492 = 1.99387 12
5 FEHARR C1sH3202 EETF 1.88573 12 1.02052 12)
6 2,3- 4 -4- 5 AR-7,10-+ Rk AR CHNOs  IEST 1.15936 = 1.57941 12
7 y-TEJRRER Ci8H300z T 11.20790 ™ 12.5256 I
8  (4P)-12-HFEHN-8,11,13-=F-18-1R CooHs0sS  HE T 8.24778 1 7.3405 &)
9 4:)5i3%-4,7,10,13,16- .+ —hp HUGER CaoHu0> BT 4.46685 = 3.72547 o
10  JR&E®R CeHuClO7; BT 2.53447 1 3.30136 1
11 72,10Z 7Nk AR Ci6H2s02 AT 2.14850 = 2.67897 12
12 JIEERR C12H2402 AT 2.29813 12 2.53595 12
13 T2 C1g His02 Uit 1.72015 12 1.57103 12
Dp<0.05 2P<<0.01; “1” Fox L, “|” R T,
DP<0.05 ?P<0.01;“1” indicates up-regulation, “|” indicates down-regulation.
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