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Anti-colorectal cancer mechanism of Astragali Radix-Curcumae Rhizoma-
Paridis Rhizoma based on network pharmacology and
experimental verification
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[Abstract] The present study explored the underlying mechanism of Astragali Radix-Curcumae Rhizoma-Paridis Rhizoma ( AR-CR-
PR) in the treatment of colorectal cancer (CRC) by network pharmacology and molecular docking and animal tests and verified the
core targets based on the orthotopic transplantation model in nude mice. The active components of AR-CR-PR were retrieved from
databases such as TCMSP. The targets of drugs and the disease were obtained from PubChem, SwissTargetPrediction, TTD, and

DrugBank, and the intersection targets were imported into STRING for the analysis of the protein-protein interaction ( PPT). Gene
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Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes ( KEGG) analyses were performed through DAVID. AutoDock Vina
was used to perform molecular docking and binding ability prediction between the active components and the core targets. The effects of
AR-CR-PR on tumor growth, metastasis, and phosphorylation of core target proteins in tumor tissues based on the orthotopic
transplantation model in nude mice. As revealed by network pharmacology, AR-CR-PR contained nine core components, such as
quercetin, curcumin, and B-ecdysone, and the key targets included protein kinase B ( AKT1), mitogen-activated protein kinase 3
(MAPK3), MAPKI1, and epithelial growth factor receptor (EGFR) , which was indicated that the anti-CRC effect of AR-CR-PR was
presumedly achieved by regulating tumor cell proliferation, apoptosis, migration, and angiogenesis through PI3K-AKT, MAPK and
other signaling pathways. The results of molecular docking showed that the nine core components had strong binding abilities to AKT1
and MAPK3. The results in vivo showed that AR-CR-PR could reduce the volume of the orthotopic tumor, inhibit liver metastasis, and
decrease the phosphorylation of AKT1 and MAPK3 in the CRC model. The mechanism of AR-CR-PR in the intervention of CRC may
be related to the activation of PI3K-AKT and MAPK signaling pathway. This study provides a scientific basis for the clinical application
of AR-CR-PR in the treatment of CRC and ideas for modern research on AR-CR-PR.
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Table 1 Information of active components of Astragali Radix-Curcumae Rhizoma-Paridis Rhizoma

i) No. (2% OB/% DL PubChem CID

B HQ1 kumatakenin 50. 83 0.29 5318869
HQ2 isorhamnetin 49. 60 0.31 5281654
HQ3 3,9-di-0-methylnissolin 53.74 0.48 15689655
HQ4 7-0-methylisomucronulatol 74. 69 0.30 15689652
HQS5 methylnissolin 64.26 0.42 14077830
HQ6 formononetin 69. 67 0.21 5280378
HQ7 calycosin 47.75 0.24 5280448
HQ8 kaempferol 41.88 0.24 5280863
HQ9 quercetin 46.43 0.28 5280343
HQ10 astragaloside | 46.79 0.11 51346122
HQI11 neoastragaloside | D - - 131637750
HQ12 astragaloside I 46. 06 0.13 13996693
HQ13 astragaloside Il 31.83 0.10 441905
HQ14 astragaloside IV 22.50 0.15 13943297
HQI15 ononin 11.52 0.78 442813
HQ16 calycosin-7-glucoside 41. 60 0.18 5318267
HQ17 soyasaponin | 2.06 0.05 122097
HQ18 isomucronulatol-7 ,2’-di-O-glucosiole 49.28 0.62 125142
HQ19 isoastragaloside 1" - - 60148697
HQ20 isoastragaloside 1" - - 60148655
HQ21 isoastragaloside |\ - - 102393334
HQ22 5-methyl-7-methoxyisoflavone '’ - - 2734290
HQ23 astragalus polysaccharide - - 2782115
HQ24 isorhamnetin 3-gentiobioside" - - 5488387
HQEZ hederagenin 36.91 0.75 73299

FAR HQEZ hederagenin 36.91 0.75 73299
EZ1 furanodiene 43.17 0.10 636458
EZ2 isocurcumenol 97. 67 0.13 10399139
EZ3 aerugidiol 38.70 0.12 11776892
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i) No 24y 0B/% DL PubChem CID
EZ4 epicurzerenone 57.05 0.11 5317062
EZ5 curcumenol 87.82 0.13 167812
EZ6 curcumol 103. 55 0.13 14240392
EZ7 gweicurculactone 42.92 0.14 130117
EZ8 germacron 32.50 0.07 6436348
EZ9 humulene epoxide 1I 34.37 0.10 10704181
EZ10 curcumin?’ - N 969516
EZ11 demethoxycurcumin 4.89 0.33 5469424
EZ12 bisdemethoxycurcumin 77.38 0.26 5315472
EZ13 (+)-delta-cadinene 17.95 0.08 441005
EZ14 turmerone 32.98 0. 06 14367556
EZ15 curdione 7.00 0.08 6441391
EZ16 neocurdione?’ - - 24836956
EZ17 (-) B-elemene 25.63 0. 06 6918391
EZ18 y-elemene 23.79 0. 06 12309452

S CLI L-alaninne™ - - 5950
CL2 L-asparagine® - - 6267
CL3 diosgenin® - - 99474
CL4 pennogenin® - - 12314056
CL5 tillin® - - 11827970
CL6 B-ecdysone™ - - 5459840
CL7 y-aminobutyric acid®’ - - 119
CL8 polyphyllin T ¥ - - 11018329
CL9 polyphyllin 1% - - 46200821
CL10 polyphyllin B* - - 328441
CL11 dioscin® - - 119245
CL12 polyphyllin VI*) - - 10417550
CL13 paris saponin VI’ - - 176233
CL14 polyphyllin VI - - 71307572
CL15 paris saponin H* - - 101615586
CL16 polyphyllin F* - - 71664512
CL17 progenin II* - - 11061578
CL18 polyphillin C¥ - - 44429637
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