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Abstract: Objective To investigate the effects and underlying mechanism of total flavonoids from Gynura formosana Kitam on the
proliferation, apoptosis, and migration of rheumatoid arthritis fibroblast-like synoviocytes. Methods The inhibitory effect of total
flavonoids from Gynura formosana on fibroblast-like synoviocytes proliferation was assessed using the CCK-8 assay. Cell apoptosis
and cell cycle distribution were analyzed by flow cytometry. Changes in mitochondrial membrane potential were observed via
fluorescence microscopy. The mRNA expression of PI3K/Akt pathway-related genes was detected by RT-PCR, while the protein
expression levels of E-cadherin, PI3K, p-PI3K, Akt, and p-Akt were measured by Western blotting. Cell migration and invasion
capabilities were evaluated using wound healing and Transwell assays, respectively. Results Compared with the control group, the
total flavonoids from Gynura formosana had a significant inhibitory effect on the proliferation of fibroblastoid synoviocytes in vitro

(P < 0.01). Compared with the control group, total flavonoids from Gynura formosana group could induce apoptosis and be
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accompanied by a decrease in mitochondrial membrane potential (P < 0.05, 0.01). Cell cycle analysis showed that compared with the
control group, the proportion of cells in the G1 phase in the total flavonoids from Gynura formosana 50 and 100 ng/mL groups was
significantly reduced, while the proportion of cells in the S phase increased accordingly (P < 0.05, 0.01). Compared with the control
group, the relative expression levels of PI3K and 4kt mRNA in the total flavonoids from Gynura formosana group were significantly
decreased (P < 0.05, 0.01, 0.001). Compared with the control group, the relative expression level of E-cadherin protein in the total
flavonoids from Gynura formosana group 100 pg/mL group was significantly higher than that in the control group (P < 0.05).
Compared with the control group, the relative expression levels of Akt and p-Akt proteins in each concentration group of total
flavonoids from Gynura formosana were significantly decreased (P < 0.01), and the relative expression levels of PI3K and p-PI3K
proteins in the total flavonoids from Gynura formosana 50 and 100 pg/mL groups were significantly down-regulated (P < 0.01).
Conclusion The total flavonoids from Gynura formosana comprehensively inhibit the abnormal biological activities of fibroblast-
like synovial cells through multiple pathways, including inhibiting the PI3K/Akt signaling pathway, inducing S-phase arrest of the cell
cycle, suppressing their migration and invasion abilities, inducing mitochondrial-dependent apoptosis, and up-regulating the expression
of E-cadherin.
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Fig. 5 Effect of total flavonoids of Gynura formosana on invasion of fibroblastoid synovial cells (x 100, xts,n=3)
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Fig. 6 Effect of total flavonoids of Gynura formosana on apoptosis of fibroblastoid synovial cells ( xts,n=3)
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Fig. 7 Effect of total flavonoids of Gynura formosana on cell cycle of fibroblastoid synovial cells
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Table 2 Effect of total flavonoids of Gynura formosana Kitam on the cell cycle of fibroblastoid synovial cells( xts,n=3)

RSB R/ (ug-mL)
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G1 46.61+0.26 47.701+0.16 41.5240.14" 36.10+0.22™
S 39.53+0.16 38.96+0.19 44.331+0.11" 49.93+0.25™
GaAM 13.86£0.15 13.34+0.14 14.15+0.12 13.97+0.21

x4 "P<0.05 P<0.01.
“P<0.05 "P<0.01vs control group.
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Fig. 8 Effect of total flavonoids of Gynura formosana Kitam on the expression of genes related to fibroblastoid synoviocytes
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Fig. 9 Effect of total flavonoids of Gynura formosana Kitam on the expression of E-cadherin protein in fibroblastoid synovial
cells (xts,n=3)
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