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Abstract: Objective To probe active components of Scutellariae Barbatae Herba (SBH) and its underlying complex mechanism in
treating pancreatic cancer based on network pharmacology and molecular experimental validation. Methods Active compounds of
SBH and potential targets of these compounds were screened via Traditional Chinese Medicine Systems Pharmacology (TCMSP)
database. Then the pancreatic cancer target database was established by using Comparative Toxicogenomics Database (CTD),
Therapeutic Target Database (TTD), and Pharmacogenomics Knowledgebase (PharmGKB). Based on the matching results between
SBH potential targets and pancreatic cancer targets, a PPI network was structured and then the hub targets were screened by using
topology analysis. Furthermore, DAVID bioinformatics was utilized for both Gene ontoloty (GO) functional enrichment analysis and
KEGG pathway enrichment analysis. At last, Western blotting was used to validate the regulating function of luteolin on P53, Bax
and Bcl-2 targets of PANC-1 cells. Results A total of 28 active ingredients including quercetin, luteolin and wogonin were screened
out, and 24 hub targets of 91 targets including TP53, AKT1, JUN and VEGF were obtained. The results of DAVID enrichment
analysis indicated that 73 cellular biological processes and 18 pathways were found to participate in the treatment of pancreatic
cancer, mainly involving in regulating inflammatory microenvironment, cell cycle arrest, pro-apoptosis and anti-angiogenesis
through NF-«B, p53, PI3K-AKT and VEGF signal pathways. Luteolin from SBH was validated to regulate key targets in the p53
signaling pathway to play a role in pro-apoptosis, which proved the reliability of results of network pharmacology. Conclusion
This study confirmed the synergistic effect of multiple component-multiple target-multiple pathway of SBH on the treatment of
pancreatic cancer, which offered a theory for its clinical application.
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7 1D R

OB/% DL Caco-2 Hdon Hacc MW 255

MOL000098  #fitf % (quercetin)

MOL000006 ABEHEZE (luteolin)

MOL000173 M #% % (wogonin)

MOL001735 L1 R (dinatin)

MOL002714  #% % (baicalein)

MOL008206  F2%3fi] (moslosooflavone)

MOL002719  6-F£:4l17 % (6-hydroxynaringenin)

MOL002915 R EHZE (salvigenin)

MOL000351 fZEZ% % (rhamnazin)

MOLO012245  5,7,4"- =33 JE-6-F S SL B e
(5,7,4'-trihydroxy-6-methoxyflavanone )

MOLO012246  5,7,4'- =33 JE-8-F S L B e il
(5,7,4'-trihydroxy-8-methoxyflavanone )

MOL012248  5-$845-7,8- G B -2-(4- R B0 ) (0 L

302.25  HEA
286.25  FEiZE
28428 I
300.28  HEEAS
27025  FERE
298.31  HFiZE
288.27 R
32834 T
330.31  BEEAE
302.30  HEEA

4643 028  0.05 5
36.16 025 0.19
3068 023  0.79
3097 027 048
3352 021  0.63
4409 025 1.01 1
3323 024 027 4
49.07 033 0.6 1
4714 034 053 3
36.63 027 043 3

W W N

[« TR B N Y, BV, B e NV, B N

7424 026 037 3 6 30230 A%

6582 033 085 1 6 32834 A%

(5-hydroxy-7,8-dimethoxy-2-(4-methoxyphenyl) chromone )

MOL012250 7 #%4-5,8-— FI 4R -2 B 44 5 il
(7-hydroxy-5,8-dimethoxy-2-phenyl-chromone )

MOLO001040  (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl) chroman-4-one

4372 025 096 1 5 29831 MK

4236 021 038 3 527227 mEREAK

MOLO012252  HKPilEEE (9,19-cyclolanost-24-en-3-01) 3869 078 145 1 1 42680
MOLO012254 3ET{#E (campesterol) 3758 071 134 1 1 40076 {3
MOL000358  B-#+ {51 (beta-sitosterol) 3691 075 132 1 1 41479  {EE
MOL001973 & ¥ LR (sitosteryl acetate) 4039 085 1.39 0 2 456.83 HifER
MOL012269  522-"J%-3-E & LB (stigmasta-5,22-dien-3-ol-acetate) ~ 46.44  0.86 141 0 2 45481 EER
MOLO012270 & §%%-3,5,22- =/ (stigmastan-3,5,22-triene) 4503 071 190 0 0 39475 KEEK
MOL000449 & i (stigmasterol) 4383 076 144 1 1 41277 (%
MOL000359 73 &8 (sitosterol) 3691 075 132 1 1 41479 (%
MOL005869  #1% M (daucostero_qt) 3691 075 132 1 1 41479 H#EES
MOL001755  24-ethylcholest-4-en-3-one 36.08 076 146 0 1 41277 B
MOL012266 ¥4 % (rivularin) 37.94 037  0.65 2 7 34434 ik
MOL012251 H#&-5-HHE# (chrysin-5-methylether) 3727 020 091 1 4 26828 FiEMER
MOL005190  F%f) (eriodictyol) 7179 024 017 4 6 28827 HEKIM

MOL000953 CLR

3787 068 143 1 1 38673 KA
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Table 2 Information on 24 hub targets

Uniprot ID  Z&: K & #5 HESK 3
P04637 TP53 cellular tumor antigen p53 55
P31749 AKT1 RAC-alpha serine/threonine-protein kinase 55
P15692 VEGFA  vascular endothelial growth factor A 55
P42574 CASP3  caspase-3 54
P05412 JUN transcription factor AP-1 54
P05231 IL6 interleukin-6 52
P01106 MYC mycproto-oncogene protein 52
P01133 EGF pro-epidermal growth factor 51
P00533 EGFR epidermal growth factor receptor 50
P01100 FOS proto-oncogene c-Fos 50
P14780 MMP9 matrix metalloproteinase-9 50
P35354 PTGS2  prostaglandin G/H synthase 2 50
P24385 CCND1  Gl1/S-specific cyclin-D1 49
P10145 CXCLS8 interleukin-8 (IL-8) 48
P22301 IL10 interleukin-10 (IL-10) 47
Q16539 MAPK14 mitogen-activated protein kinase 14 47
P08253 MMP2 72 kDa type IV collagenase 46
P99999 CYCS cytochrome ¢ 45
Q07817 BCL2L1 bcl-2-like protein 1 44
Q14790 CASP8 caspase-8 44
Q04206 RELA transcription factor p65 44
P60484 PTEN phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and dual-specificity protein phosphatase PTEN 44
P02751 FN1 fibronectin 44
P37231 PPARG  peroxisome proliferator-activated receptor gamma 44
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24 big hub targets: red color; the other 67 targets: blue color. The size of the node is in direct proportion to the degree of each target

3 91 MK PPI 4%
Fig. 3 PPI network of 91 targets
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