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Active-component and integrative mechanism of Scutellaria barbata
in treatment of cancer based on network pharmacology method
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Abstract: Objective To explore the active compounds and integrative mechanism of Scutellaria barbata in treatment of cancer by using
network pharmacology. Methods The active components were screened by five rules of durability. The target proteins of S. barbata were
obtained by molecular docking. The main diseases related to S. barbata were obtained by Comparative Toxicogenomics Database (CTD).
Then, the compound-target-disease interaction network was built using cytoscape 3.40. After protein-protein interaction analysis, Biological
Information Annotation Databases (DAVID) was used to analyze the biological metabolic pathway of target proteins. Results A total of 72
compounds from S. barbata acted with more than 14 cancer-related targets, and diterpenoids including scutelinquninne D, barbatellarine E, and
scutebarbatines A were the main active molecules of S. barbata. Network analysis showed that the active compounds of S. barbata can regulate
VEGF signaling pathway, Fc epsilon RI signaling pathway, and FoxO signaling pathway through acting with the key targets protein, such as
protein tyrosine phosphatase 1B (PTP1B), carbonic anhydrase 2 (CA2), cyclic protein dependent kinases 2 (CDK2), retinoic acid o receptor
(RXRA) and so on. Finally, S. barbata regulated the process of inflammation and tumor angiogenesis for its anticancer effect. Conclusion S.
barbata can show the multi-target and multi-pathway synergistic antitumor activity through anti-inflammation and inhibiting tumor angiogenesis.
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Table 1 Detail information of active compounds in S. barbata
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C4  S-HIJERE-5,7-— R AL S 13 C32 FER-T1-0- M KRG LT 15
G5 73558 WA IR 2- KA AR 15 C33 sk 10
Co 53578 HIGAE-2-(4- A R (B S 18 C34 FHEH 15
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CI3 #%4F 12 C4l  scutebata P 16
Cla oM & 13 C42  scutebata Q 15
CI5 #%% 19 C43  scutebata E 19
Cle MERER 14 C44  scutebata R 19
Cl7 MM % 13 C45  scutebatas I 16
C18  HIEE R A4 15 C46  scutebatas J 15
Cl9 REHH 14 C47  scutebatas K 16
C20 W& 14 C48  scutebatas L 13
C2l KREF 11 C49  scutebatas N 16
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C65 RTE NS A 15 cl12 XFRFEIE PR 11
C66 scuterivalaectones C2 16 C113 G R 14
c67 barbatellarine E 20 Cll4 YRR 1
C68 PEHER A 19 Cl15 JELAEE 15
C69 scutellin A 13 Cl16 34-ZRERHR 15
C70 scuterulein A 15 C117 HHR 14
C71 deacetylscuterulein C 15 C118 REER 9
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Fig.1 Active compound-target-disease network of S. barbata
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Fig.2 Active compounds-tumor targets network of S. barbata
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Table 2 Information of potential targets from components of S. barbata
Uniprot ID FE [R5 i3 i UniprotID LR 5 Ji-4 I EL
P18031 PTPIB 88 0.132 P02753 RBP4 24 0.004
P07900 HSP90AAL 78 0.060 P08473 MME 23 0.009
P00918 CA2 75 0.055 Q96RI1 NR1H4 22 0.003
P24941 CDK2 73 0.067 P04049 RAF1 21 0.002
P19793 RXRA 71 0.034 P27338 MAOB 21 0.003
P02768 ALB 61 0.029 P06744 GPI 20 0.006
P09211 GSTP1 60 0.053 P49841 GSK3B 19 0.007
Q16539 MAPK14 60 0.043 P08581 MET 19 0.002
P10275 AR 60 0.031 P03950 ANG 18 0.003
P00734 F2 54 0.040 P52732 KIF11 17 0.004
Q02750 MAP2K1 54 0.019 P03372 ESR1 15 0.003
P08263 GSTAL1 45 0.020 Q07343 PDE4B 15 0.003
P28702 RXRB 43 0.011 P12821 ACE 15 0.003
P15121 AKRI1BI1 41 0.025 P39900 MMP12 14 0.002
P62942 FKBP1A 41 0.016 P05230 FGF1 14 0.002
Q08499 PDE4D 38 0.015 015530 PDPK1 14 0.002
P04150 NR3Cl1 37 0.007 P12931 SRC 14 0.004
P04035 HMGCR 36 0.013 Q07869 PPARA 14 0.003
P10826 RARB 34 0.009 P22894 MMPS 13 0.003
P14061 HSD17B1 33 0.009 P11362 FGFR1 12 0.002
060760 HPGDS 33 0.021 P49888 SULTIE1 12 0.004
P42330 AKRI1C3 33 0.008 P55055 NR1H2 12 0.001
P17612 PRKACA 31 0.011 P98170 XIAP 12 0.002
P11473 VDR 29 0.005 P11712 CYP2C9 12 0.003
P35558 PCK1 28 0.028 P37231 PPARG 12 0.001
000204 SULT2BI 27 0.007 P28482 MAPK1 12 0.001
P53779 MAPK10 26 0.009 P08631 HCK 11 0.001
P36873 PPP1CC 26 0.004 P43235 CTSK 11 0.002
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Fig. 3 Target-tumor disease network
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Fig. 4 Active compounds-cancer targets-tumor disease of S. barbata
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