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Potential Mechanism of Panax notoginseng for Coronary Heart Disease Based on the Network Pharmacology
HUANG Guifeng', ZHENG Xiaohong', MAI Zhexing’, YANG Zhaojun®, LIN Xueying’, LI Junzhe’ (1. Dept. of
Cardiovascular Medicine, Shantou Chaoyang District Dafeng Hospital, Guangdong Shantou 515100, China; 2.
Second College of Clinical Medicine, Guangzhou University of TCM, Guangzhou 510405, China; 3. First
College of Clinical Medicine, Guangzhou University of TCM, Guangzhou 510405, China)

ABSTRACT OBIECTIVE: To explore the component, target and pathway of Panax notoginseng for coronary heart disease
(CHD) and its potential molecular mechanism. METHODS : Based on network pharmacology, active components of P. notoginseng
were retrieved with TCMSP platform. The targets of P. notoginseng for CHD were screened by using DRAR-CPI server, GeneCards
and DisGeNET databases. Cytoscape 3.6.0 software was used to form the effective components-CHD targets network of P,
notoginseng. String database was used to draw target interaction network. Network Analyzer tool was used to calculate target
connectivity, and potential core targets were screened. Molecular docking between the core targets and the effective components of
P. notoginseng was performed by Systems Dock Web Site server. KEGG pathway enrichment analysis and gene ontology (GO)
enrichment analysis were also carried out to explore the important signal pathway and molecular function of P. notoginseng for
CHD. “Effective component-target-signal pathway” network of important signal pathway were constructed. RESULTS: Five effective
components (stigmasterol, p-sitosterol, ginsenoside th2, quercetin, notoginsenoside rl) were screened from P. notoginseng for
CHD, which acted on 96 targets and had 134 functional relationships. Five core targets were protein kinase B (AKT), interleukin
6 (IL-6), vascular endothelial growth factor A (VEGFA), c-JUN protein (c-JUN) and heparin binding epidermal growth factor
(HB-EGF), which played an important role in the treatment of CHD by altering protein binding and regulating signaling pathways
as phosphatidylinositol-3 kinase-protein/kinase B (PI3K/AKT) , hypoxia-inducible factor-1 (HIF-1) and mitogen-activated protein
kinase (MAPK). CONCLUSIONS: P. notoginseng in the treatment of CHD is not only play a variety of effects through the role of
multiple targets, but also produce complex network regulation effect through the interaction between targets.
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Tab 2 Target genes of P. notoginseng for CHD

e EREEER e || FS AR uPD || FS O JEEEER  upD
| ADCYAPL  PISS09 || 33 ILIB POIS84 || 65 PONI P27169
) AKT 3749 || 34 1L P60S68 || 66 POR P16435
3 CCNBL P1463s || 35 IL6 P0S231 || 67 PPARA QU7869
4 CCNDI P2A385 || 36 INSR 06213 || 68 PPARD Q3181
5 CHRMI P19 || 37 IRFI PI0914 || 69 PPARG P33l
6 CHRM2 POSIT2 || 38 cJUN POS412 || 70 PRKACA P17612
7 CHRM3 P20309 || 39 KCNH2 QI2809 || 71 PRKCA PI7252
§  CHUK o151l || 40 LT4H 09960 || 72 PRKCB PO5771
9 Cxes PIOI4S || 41 MAP2 PUI3T || 73 PRSSI PO74TT
10 E2F1 Q0% || 4 MGAM 043451 || 74 PTEN P60484
I ER QU409 || 43 MMPI 03956 || 75 PIGSI P23219
12 HB-EGF POII33 || 44 MMP3 OS24 || 76 PTGS? P35354
13 EGFR PO0S33 || 45 MMPY PI4780 || 77 RAFL P04049
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7 R POOT34 || 49 NCOAL QI5788 || 81 RUNX2 Q13950
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Tab 3 Target connectivity

(EFfeE MR | (PG SRR | (ML EROE || TR ERE
AKT 0w 36 || NQol 2 || GsTu 10
116 65 || vcaml 36 || RBI 21 || PONI 9
VEGFA 6 || mpO 35 || PARPI 20 || HR2 9
¢JUN 60 || TGEBI 35 || NCl 20 || opct 9
HB-EGF 9 || NG || PRKCB 20 || GSTM2 9
TNF 5T || STATI 3 ]| CONBL 19 || NRIR 9
MYC 55 || MMPI 3 || sead 19 || CHRM2 8
FOS & || NEKBA 32 || PLAT 1§ | NR3C2 8
EGFR 3 || Mme3 30 || NCOA2 17 || PPARD 8
PTGS? 2| NEEN2 31 || PRRACA 16 || PIK3CG 8
MMP9 50 || PLAU 29 || HSPOOABI 16 || HSFI 8
ILIB 9 || R 2 || RXRA 16 || E2R2 8
CXCI8 48 || SELE 28 || THBD 16| scead 7
CONDI 45 || PGR % || CHUK 16 || POR 7
PPARG 4 || sonl % || HFla 16 || XDH 6
PTEN # | WA % || HBEGF 16 || MGAM 6
IL10 8B M || NCOAL 16 || CHRMI 6
RELA £ | Gl B || csel 15 || NRID 5
NOS3 4 || RONX2 23 || ERBB3 15 || MAP 4
ERBB2 40 | IR 23 || OPRMI 12 || EIKI 4
sppl 3 || PRKCA 2 || INSR 12 || ADCYAPI 3
ICAMI 3 || RaFl 2 || RASAI 12| PRSI 3
HIFIA B || R 2 | BE 12 || LTadd 3
HMOXI 3 | PPARA 2 || PTGSI 11 || ScNsA 3
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Tab 4 Analysis results of KEGG pathway enrichment

of target

. [k, )

il Tt AR o
PI3K/AKT signaling pathway WOV B R B (o 2 M5 972x107
HTLV-l infection BT 054 34x10”
MAPK signaling pathway AN B T 18 253 170x10°
Influenza A e 17 174 499107
HIF-1 signaling pathway IREATHT | R 505 16 9% 7.94x10™"
TNF signaling pathway ISR {5 5% 16 107 409x107"
MicroRNAs in cancer TRV PR 16 286 3.05x10°°
Pancreatic cancer MR 15 65 459x10™
Prostate cancer AR 15 88 381x10™
Osteoclast differentiation HeEmisHE 15 131 931x107™"
Leishmaniasis HIfHE4 14 7 365%10™"
FoxO signaling pathway JCKREEERIAT O TR | 558 14 134 129x107
Focal adhesion BEn 14 206 2.02x10°
Ras signaling pathway Rasfi ik 14 26 5.65x10°°
Bladder cancer et 13 41 597x10°"
Non-small cell lung cancer B\ ol 13 56 3.61x107"
Small cell lung cancer N 13 85 6.28x107™"
Rheumatoid arthritis T & 13 88 9.50x10™"
Toll-like receptor signaling pathway ~ Toll EERZ A fr S5 13 106 843x107
Thyroid hormone signaling pathway LR £ (S 13 15 2.15x10°
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Tab 5 Analysis results of GO pathway enrichment for
molecular function of target

N MNP ICA B (B = S
Protein binding RS 81 878 4.08x107™"
Enzyme binding sk 2 333 128x10°"
Transcription factor activitysequence-  §6 %A Fiftk, FFlE 22 9%l 639x10™
specific DNA binding SHDNAZA

[dentical protein binding iilTEsES 20 749 295%10°
DNA binding DNA%A 19 1674 525%10°
Sequence-specific DNA binding JFHIRERHEDNAS A 17 518 2.89x10°
Protein homodimerization activity EARR -2t 17 730 288x10°°
Zinc ion binding FETHES 16 1169 216x10°
Transcription factor binding ERETLES 15 284 638x107"
ATP binding B S 14 1495 755%10°
Protein heterodimerization activity EARR R 13 465 1.14x107
Protein kinase binding B s 12 376 847x107°
Chromatin binding gyl 1l I 695x10°
Cytokine activity ATt 10 176 646x107
Protein kinase activity ER G 10 359 1.89x10°
Drug binding Fi 9 76 1.03x10°
Steroid hormone receptor activity REEME TR 8 56 265%10™
Growth factor activity KK TE 8 162 358x10°
Transeription coactivator activity Lyl R 8 13 500%107
Serine-type endopeptidase activity AR E 8 255 590x10°

B3 AR S-1ERRIR-ESEEMNLE
Fig 3 Effective component-target-signaling pathway

network
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B E B ZEIRKRTESHOASENE T F, AL KIU 09 Al T L EATHAL . T ik R R ARAREN Yo &5k 5 R R
B LB A T ORI SRR A F ISR, R A R I A SRR 3 w4 A K SUAR B HEAT 0 2, SRR B A R W e oK B T
AR R R B ARRIR F IR E R BUE R R AR A SR BLIA R R BLIRAR R ATE R A M R s T AT AL, AR ERE TR
Mo iy R 0 AT B A 4~32 pg/mL(r=0.999 9) s 45 % & AR M F F4 X3R4 RSD 3/ T 2% ; A w2 95.51% ~
102.94% (RSD=2.54% ,n=6) . D301 A K FLA g xF Rk P & % By 6 35 25 M o AR OB AR 7 AB AT 423% ; RAL 4L T8 4 ARk
24 AR/, EARIR R F R L 4 mg/mL, S BLIE R (LB )RR $T0% , s BLiR ik 3 BV/h, SeLEFRAR 5 BV, #HRk st T
HACSE 04 KR T & % Br8% 4 0.381 mg/g. 453 AT &2 & 7 ik RABUL & AT AL e AL T LA TAT .
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Optimization of Purification Technology of Gastrodia elata Total Polyphenols by Macroporous Resin

LIN Beibei', ZHENG Hongxing', LIU Xiang', ZHOU Tianhua', HU Hongzhong’, CHEN Chen' (1. Chinese-
German Joint Institute for Natural Product Research, Shaanxi University of Technology/Shaanxi Provincial
Engineering Research Center of Gastrodia elata and Cornus officinalis/College of Biological Science and
Engineering, Shaanxi University of Technology, Shaanxi Hanzhong 723000, China; 2. Shaanxi Baisheng
Biological Engineering Co., Ltd, Shaanxi Lueyang 724300, China)

ABSTRACT OBJECTIVE: To establish a method for content determination of total polyphenols from Gastrodia elata, and to
optimize the purification technology of macroporous resin. METHODS: The content of total polyphenols from G. elata was

determined by Folin-ciocaileu colorimetry. Using the absorption and desorption performance as index, 4 kinds of macroporous
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