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Mechanism of Astragali Radix and Cinnamomi Ramulus on preventing and
treating neurotoxicity caused by chemotherapy based on network pharmacology
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Abstract: Objective To explore the mechanism of Astragali Radix and Cinnamomi Ramulus on preventing and treating
neurotoxicity caused by chemotherapy based on network pharmacology. Methods  Active ingredients and targets of Astragali Radix
and Cinnamomi Ramulus were obtained through TCMSP, neurotoxicity caused by chemotherapy-related targets were searched by
Gene Cards database, common targets from both screenings were input into STRING database to construct protein-protein interaction
(PPI) network. Potential core targets were screened through CytoNCA plug-in in Cytoscape 3.2.1 software, and “active
ingredients-core targets-diseases” network was constructed; DAVID online software was used to perform gene ontology (GO)
function enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis. Results A total
of 38 potential active ingredients and 442 potential targets were obtained from Astragali Radix and Cinnamomi Ramulus, of which
242 targets co-acted with neurotoxicity caused by chemotherapy, and 46 core targets were obtained through topological mining. GO
function enrichment analysis revealed that effect of Astragali Radix and Cinnamomi Ramulus on preventing and treating
neurotoxicity caused by chemotherapy was mainly related to gene transcription, cell apoptosis, and drug response. Enrichment
analysis of the KEGG pathway found that effect of Astragali Radix and Cinnamomi Ramulus on preventing and treating
neurotoxicity caused by chemotherapy was mainly related to cancer-related signaling pathways, hepatitis B pathways, and
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phosphatidylinositol 3-kinases (PI3K)-protein kinase B (Akt) signaling pathway. Conclusion Astragali Radix and Cinnamomi
Ramulus can prevent and treat neurotoxicity caused by chemotherapy in terms of gene transcription and cell apoptosis through a

multi-component, multi-target and multi-channel action mode.
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Table 1 Potential active ingredients of Astragali Radix and Cinnamomi Ramulus

95 a4 K

OB/% DL R

MOL000033

(3S,85,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[ (2R,5S)-5-propan-2-yloctan-2-yl]- 36.23 0.78 K

2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol

MOL000098  quercetin 4643 028 HHE
MOL000211  mairin 5538 078 KX
MOL000239 jaranol 50.83 029 HEE
MOL000296  hederagenin 3691 075 HE
MOL000354  isorhamnetin 4960 031 HE
MOL000371  3,9-di-O-methylnissolin 53.74 048 HEE
MOLO000374  5'-hydroxyiso-uronulatol-2',5'-di-O-glucoside 4172 069 HE
MOL000378  7-O-methylisomu-cronulatol 7469 030 HEHE
MOLO000379  9,10-dimethoxy-pterocarpan-3-O-B-D-glucoside 36.74 092 HE
MOLO000380  (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-c] 64.26 042 FHE
MOLO000387  bifendate 31.10 0.67 K
MOLO000392  formononetin 69.67 021 FHE
MOL000398 isoflavanone 109.99 030 FHE
MOLO000401  astragaloside | 4679 011 HE
MOL000403  astragaloside I 46.06 013 HE
MOLO000405  astragaloside III 31.83 010 HE
MOLO000409  astragaloside IV 1774 015 HE
MOL000417  calycosin 4775 024 HE
MOL000422  kaempferol 4188 024 HE
MOLO000433 FA 68.96 071 ¥
MOLO000438  (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl) hroman-7-ol 67.67 026 FHE
MOLO000439  isomucronulatol-7,2'-di-O-glucosiole 49.28 0.62 K
MOL000442  1,7-dihydroxy-3,9-dimethoxy pterocarpene 39.05 048 FHE
MOL000019  D-camphene 3498 004 KK
MOL000073  ent-epicatechin 4896 024 R
MOL000358  P-sitosterol 3691 075 KM
MOLO000359  sitosterol 36.91 0.75  HEFE
MOLO000492  (+)-catechin 54.83 0.24  HEFE
MOLO000608  (—)-terpinen-4-ol 81.41 0.03  HE#Y
MOLO000708  WLN: VHR 32.63 0.01 kg
MOLO000991  cinnamaldehyde 31.99 0.02  HEfY
MOLO001736  (—)-taxifolin 60.51 0.27  HEFE
MOL002225  styrone 3835 0.02 HER
MOL002295  cinnamic acid 19.68  0.03  HEH;
MOL003530  O-methoxy-cinnamaldehyde 2652  0.04 R
MOLO004576  taxifolin 5784 027 HH
MOLO011169  peroxyergosterol 4439  0.82 R
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Fig. 1 Network of potential active compounds and targets of Astragali Radix and Cinnamomi Ramulus
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Fig. 2 Venn diagram of targets of active ingredients of
Astragali Radix and Cinnamomi Ramulus and neurotoxic
targets caused by chemotherapy
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Fig. 3 PPI network of potential targets of Astragali Radix
and Cinnamomi Ramulus for preventing and treating
neurotoxicity caused by chemotherapy
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Fig. 5 GO-BP enrichment analysis of potential core targets of Astragali Radix and Cinnamomi Ramulus on preventing and

treating neurotoxicity caused by chemotherapy (top 10)
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Fig. 6 GO-BP enrichment analysis of potential core targets of Astragali Radix and Cinnamomi Ramulus on preventing and

treating neurotoxicity caused by chemotherapy (top 10)
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Fig. 7 KEGG pathway enrichment analysis of potential core targets of Astragali Radix and Cinnamomi Ramulus on

preventing and treating neurotoxicity caused by chemotherapy (top 10)
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