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Molecular mechanism of Panax notoginseng against acute lung injury based on network pharmacology
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(1.Southwest Jiaotong University College of Medicine,Chengdu 610031, China;2. Department of Respiratory and Critical Care
Medicine, The Affiliated Hospital of Southwest Jiaotong University , Chengdu 610031, China)

Abstract  Objective:To study the relevant molecular mechanism of Panax notoginseng against acute lung injury by network
pharmacology. Methods: The active ingredients of Panax notoginseng were obtained by the TCMSP database,then the main active
ingredients were screened through pharmacokinetic parameters and supplemented by literature. The targets of active ingredients were
obtained by the Swiss Target Prediction database.The acute lung injury targets were acquired through Gene Cards, OMIM,and DisGeNET
databases. The protein interaction analysis was employed by STRING database ,and the Cytoscape 3.7.2 was used to construct PPI network
and dig out its potential protein functional modules. The Metascape platform was used to perform GO classification enrichment analysis and
KEGG pathway enrichment analysis for the anti—acute lung injury targets of Panax notoginseng. Results: A total of 9 active ingredients were
screened. Quercetin, ginsenoside Rh2 and ginsenoside Rgl may be the main active ingredients of Panax notoginseng against acute lung
injury,and the core targets are PIK3CA,AKT1,PIK3R1,VEGFA,EGFR,etc. The anti—acute lung injury effect of Panax notoginseng may
involve the phosphatidy linositol-3—kinase—protein kinase B(PI3K-Akt)signaling pathway , vascular endothelial growth factor( VEGF )
signaling pathway, Ras signaling pathway,Rap1 signaling pathway,etc. Conclusion: This study initially reveals the multi —component,
multi—target ,and multi—-pathway mechanism of Panax notoginseng against acute lung injury.
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Tab 1 The main components of Panax notoginseng and the
number of targets

MOLID IR OB(%) DL #LS%H
MOL001494  +/\lx _J#& 42.00 0.19 72
MOL001792  BHRE 32.76 0.18 102
MOL000358  B-%+HS s 36.91 0.75 41
MOL000449  &{§ i 43.83 0.76 41
MOL005344  AZEAF th2 36.32 0.56 26
MOL007475  AZRBTH 2 36.43 0.25 18
MOL000098  ffitfz & 46.43 0.28 104
MOL005341  AZRAT Rel 10.04 0.28 22
MOL005338  AZ 1 Re 427 0.12 20




448 FHEHKRESK

27 %

22 EMWEBGAEEYe S M Gene Cards U
RS 6 400 A, B TRRINIA B HE S,
WL Score fHRT 20 400k GRS 607 A5
MOMIM Hidli P2 3545 275 A48 5 ; A Dis Ge NET
BE 1 — RS 93 M A B0 3 B R A
MBS G AH ), A5 5 917 A FERE A

23 = kmo-E WA e s PPL W% FH
Venny?2.1.0 2 il = 1 4 5 o3 35 PR 0 5 8 s 2k [
S EM B BELE 1), NE T LA —
A A AR 68 N (ILER 2) . HIX 68 NEEA I
& ZESTRING $45 e J5 5 2 HAH BAE O R W4
5 ACytoscape3.7.2 Jit93) PPI 2 [ (WL 2), %
2Pl — AL 57 AT A, 168 A5, B R I A
KAMRFEEEAHE 5 Y Degree B0, T 1 BK
KA Degree [HEAK , EME X MM AT HES =
LRI E R OC RS Y], Wt e, B
HEM Degree (AR 5 ML, B PIK3CA PIK3R1,
SRC.STAT3 1 VEGFA 7] i85 —=-E 4t & PEMi i 47
YEH A BRIA E

1

t AR £

849

(76.6%)

B1 =tmla-2EimREs

Fig1 Panax Notoginseng components—acute lung injury targets
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Tab 2 Panax Notoginseng components—acute lung injury targets

e | Uniprot ID  J5¥5  JEDA Uniprot 1D
1 ESR1 P03372 35 ABCC1 P33527
2 ESR2 92731 36 PTGS1 P23219
3 G6PD P11413 37  ABCG2 Q9UNQO
4 SLC6A4 P31645 38 MMPI2 P39900
5 NOS2 P35228 39 SERPINEI  P05121
6 PPARG P37231 40 KIT P10721
7 SRC P12931 41 KDR P35968
8 FGFRI P11362 42 MET P08581
9 F3 P13726 43 PLA2G2A P14555
10 BCL2L1 Q07817 44 MMP2 P08253
11 IGFIR P08069 45 MMP3 P08254
12 CYP3A4 P08684 46 PIK3CA P42336
13 VEGFA P15692 47 CDK2 P24941
14 MMP9 P14780 48 HDAC9 Q9UKVO
15 1.2 P60568 49 STAT3 P40763
16 FGF2 P09038 50 TOPI P11387
17 TYMS P04818 51 HSP90AA1  P0O7900
18 PTGS2 P35354 52 PLAU P00749
19 ALOXS5 P09917 53 NR3C1 P04150
20 EPHX1 P0O7099 54 PARPI P09874
21 ABLI P00519 55 MAPKI14 Q16539
22 NLRP3 Q96P20 56 AGTRI P30556
23 2 P00734 57 CHEK?2 096017
24 XDH P47989 58 FLT3 P36888
25 EGFR P00533 59 MPO PO5164
26 PIK3R1 P27986 60 DAPKI P53355
27 PTK2 Q05397 61 CDK1 P06493
28 ALK QoUM73 62 AKTI P31749
29 ABCB1 P08183 63 AXL P30530
30 MAPT P10636 64 TOP2A P11388
31 MYLK Q15746 65 CDK6 Q00534
32 PIK3CG P48736 66 APP P05067
33 APEX1 P27695 67 TTR P02766
34 SLC22A12 Q96537 68 TERT 014746
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Fig2 PPI network of Panax notoginseng component—acute lung injury targets
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Fig4 Enrichment analysis of Panax notoginseng component—acute lung injury targets
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Tab 3 Pathway enrichment results of Panax Notoginseng components—acute lung injury targets

GO Description Count  LoglO(P) Hits
ABL1IAGTR1IAKT1IBCL2L1ICDK2ICDK6IDAPK1IEGFRIFGF2I
hsa05200 Pathways in cancer 25 -26.94 FGFR1IFLT3IHSPOOAATIGF1RIKITIMETIMMP2IMMPOINOS2I

PIK3CAIPIK3R1IPPARGIPTGS2IPTK2ISTAT3IVEGFA

AKT1IMAPK14|[EGFRIESR1IFGF2IFGFR1IIGFIRIKDRIMETI
MMP2IMMPOIPIK3CAIPIK3R1IPLAUIPTK2ISRCISTAT3IVEGFA

AKTIAXLIBCL2LIIEGFRIFGF2IIGF1RIKDRIMETIPIK3CAL
PIK3R1ISRCISTAT3IVEGFA

AKTI1IBCL2L1ICDK2ICDK6IEGFRIFGF2IFGFR1IHSPOOAATI
IGF1RIL2IKDRIKITIMETIPIK3CAIPIK3CGIPIK3R1IPTK2IVEGFA

AKT1IMAPK14|EGFRIESRIIESR2IIGF1RIMMP2IMMPIIPIK3CAI

hsa05205 Proteoglycans in cancer 18 -21.81

hsa01521 EGFR tyrosine kinase inhibitor resistance 13 -19.38

hsa04151 PI3K-Akt signaling pathway 18 -17.72

hsa01522 E o1 2SS > 12 -16.
sa015 ndocrine resistance 6.38 PIK3R1IPTK2ISRC
. R ABL1IAKT1IBCL2L1IEGFRIFGF2IFGFRTIGF1RIKDRIKITIMETI
hsa04014 Ras signaling pathway 14 -14.71 PIK3CAIPIK3R 1 [PLA2G2AIVEGFA
. . AKTIMAPKI4IEGFRIFGF2IFGFRIGF1RIKDRIKITIMETI
hsa04015 Rapl signaling pathway 13 -13.69 PIK3CAIPTK3R 1ISRCIVEGFA
hsa04370 VEGF signaling pathway 9 -13.18 AKT1IMAPK14IKDRIPIK3CAIPIK3R1IPTGS2IPTK2ISRCIVEGFA
AKTI1EGFRIESR1TIESR2IHSP9OAATIMMP2IMMPOIPIK3CAL
hsa04915 Es :n signali athwe 10 -12.78
sal strogen signaling pathway PIK3R1ISRC
hsa05230 Central carbon metabolism in cancer 9 -12.78 AKTIIEGFRIFGFR1IFLT3IGO6PDIKITIMETIPIK3CAIPIK3R 1
AGE-RAGE signaling pathway in di i AGTR1IAKT1IMAPK14IF3IMMP2ISERPINE1IPIK3CAIPIK3R1
15204933 G R G signaling pathway in diabetic 10 _1274 GTR1I I [F3] ISERPINE1IPIK3CAI R1I
complications STAT3IVEGFA
AKT1IMAPK14IHSP9OAATIKDRIMMP2IMMPOIPIK3CAIPIK3R 1]
hsa0541 Fluid shear stress and atherosclerosis 11 -12.
sa05418 uid shear stress and atherosclerosis 69 PTK2ISRCIVEGFA
) 3
hsa035224 Breast cancer 1 _12.62 AKTIHCDK6IEGFRIESRTIESR2IFGF2IFGFR1TIGF1RIKITIPIK3CAI
PIK3R1
hsa05218 Melanoma 9 -12.53 AKT1ICDK6IEGFRIFGF2IFGFRIIGF1RIMETIPIK3CAIPIK3R 1
hsa05222 Small cell lung cancer 9 —-11.73 AKT1IBCL2L1ICDK2ICDK6INOS2IPIK3CAIPIK3R1IPTGS2IPTK2
AKTHEGFRIGFIRIKDRIMETIMYLKIPIK3CAIPIK3R1IPTK2ISRCI
hsa04510 Focal adhesion 11 -11.08
VEGFA
hsa05212 Pancreatic cancer 8 -11.03 AKT1IBCL2L1ICDK6IEGFRIPIK3CAIPIK3R1ISTAT3IVEGFA
AKTHEGFRIGF1RINOS2ISERPINE1IPIK3CAIPIK3R1ISTAT3I
hsa04066 HIF-1 signaling pathway 9 -10.00 )
VEGFA
hsa04917 Prolactin signaling pathway 8 -10.70 AKT1IMAPKI4IESRIIESR2IPIK3CAIPIK3R1ISRCISTAT3
ABLI1ICDK6IEGFRIMETIMMPOIABCC1IABCB1IPIK3CAIPLAUI
icroRNAs in cancer -10.43
hsa05206 MicroRNAs in cancer 12 10.4 PTCS2ISTAT3VEGFA
Pathway Analysis
hsa05200-Pathways in cancer- .
hsa05205-Proteoglycans in cancer- [ ]
hsa01521-EGFR tyrosine kinase inhibitor resistance - [}
hsa04151-PI3K-Akt signaling pathway - [ ]
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