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Abstract  Using bioinformatics analysis network pharmacology and cellular experiments this study investigated the effects and
potential mechanisms of Panax notoginseng saponins ( PNS) on osteogenic induction of immortalized human aortic valve interstitial cells
( hVICs) . A calcific aortic valve disease ( CAVD) cell model was established by treating hVICs with osteogenic induction medium
( OM) . Experimental groups included a control group a model group and PNS treatment groups ( 0.075 0.05 and 0.025
mg*mL™") . Cell viability was assessed by the CCK-8 assay. Calcification was evaluated by alkaline phosphatase ( ALP) and alizarin red
S staining. Western blot was performed to measure the expression of calcification—related proteins runt—related transcription factor 2
( RUNX2) bone morphogenetic protein 2 ( BMP2) and ALP. Transcriptomic datasets related to CAVD were obtained from the Gene
Expression Omnibus ( GEO) database and CAVD disease targets were retrieved from GeneCards. Active components of PNS and their
potential targets were collected from HERB Batman-TCM 2.0 and ETCM databases. The intersecting genes were subjected to protein—
protein interaction ( PPI) network construction Gene Ontology ( GO) enrichment and Kyoto Encyclopedia of Genes and Genomes
( KEGG) pathway analyses identifying the spleen tyrosine kinase ( SYK) /nuclear factor kappa-B ( NF«B) signaling pathway as a
core pathway. Western blot was then used to assess the effects of PNS at the optimal concentration on SYK/NF+«B pathway-related
proteins. NF+«B p65 nuclear translocation was examined by immunofluorescence co-ocalization and ELISA was applied to measure
tumor necrosis factor-a ( TNF-) and interleukin-10 ( TL-10) levels. Results showed that PNS reduced alizarin red S and ALP staining
in calcification-induced hVICs and downregulated calcification—related proteins BMP2 ALP and RUNX2 ( P<0.05 P<0.01) with the
most significant effect observed at 0. 075 mgemL™". A total of 1 416 differentially expressed genes were identified from GEO while 5
646 CAVD-related targets were obtained from GeneCards. From HERB Batman-TCM 2.0 and ETCM 605 PNS targets were
collected with 130 overlapping genes identified. These were mainly involved in inflammatory responses lipopolysaccharide-mediated
signaling transcriptional regulation protein phosphorylation and NF—+«B pathway activation occurring primarily in membrane rafts
and the golgi apparatus with molecular functions such as kinase activity regulation and protein binding and enriched in lipid
metabolism atherosclerosis and NF—«B signaling pathways. Experimental validation showed that PNS significantly decreased NF-«B
p63 expression ( P<0.05) significantly increased IkBa expression ( P<0.01) and markedly suppressed expression of p-SYK ( P<
0.01) pdkBa ( P<0.01) p-NF+«B p65 ( P<0.01) and pNF«B p50 ( P<0.01) . PNS also significantly reduced NF«B p65
nuclear/cytoplasmic fluorescence intensity ( P<0.01) decreased TNF-a secretion in the supernatant ( P<0.01) and promoted IL-10
secretion ( P<0.01) . In conclusion PNS ameliorates hVICs calcification by downregulating IkBa NF—+«B p65 and NF+«B p50
expression inhibiting phosphorylation of SYK IkBa NF-«B p65 and NF+«B p50 reducing NF«B p65 nuclear translocation and
suppressing TNF-« expression.
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3 P<0.05 Y P<0.01(  2~5 ).

PNS
PNS
1.2,

( x40)

ALP staining of calcification-induced hVICs treated with different doses of Panax notoginseng saponins ( X40)

( x200)

Fig.2  Alizarin red S staining of calcification-induced hVICs treated with different doses of PNS ( x200)
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Table 2 Effect of Panax notoginseng saponins on the relative expression of calcification—related proteins on immortalized hVICs( x+s
n=3)
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Table 3  Effect of Panax notoginseng saponins on the relative expression of SYK/NF-«B signaling pathway-related proteins on immor—

talized hVICs( x+s n=3)

- : : pNF«B p65 p-NF«B p50
/mgeml! p-SYK/SYK SYK pdxBa/IkBa IkBa INF-B p65 NF«B p65 INFcB pS0 NF«B p50
- 1. 000+0. 018 1. 000+0. 065 1. 000+0. 059 1. 000+0. 015 1.000+0. 063  1.000+0.063  1.000+0.021  1.000+0. 141
- 1.672+0.0667  1.068+0.045 1.722+0.055%  0.7080.048"  2.194+0.238% 1.478+0.095% 2.905+0.0822 1.497+0. 146
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