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Network pharmacological study of Codonopsis Radix and Hedyotis
Diffusae Herba in prevention and treatment of recurrence and metastasis

of postoperative colorectal cancer

QU Ying, LI Shiying’, ZHANG Shuxin’, GAO Jing, LIN Zi, YIN Yuzhang, WANG Zhiying, CAO Minran, JI Huiru,
NIE Guikuan, YAN Meiyue, ZHANG Weigiong
(Department of Anorectal Surgery, Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing, 100700, China)

Abstract: Objective To predict and screen the active components and potential targets of Codonopsis Radix and Hedyo-
tis Diffusae Herba in treatment of colorectal cancer by means of network pharmacology, and to investigate the mechanism of
Codonopsts Radix and Hedyotis Diffusae Herba in the prevention and treatment for recurrence and metastasis of postopera-
tive colorectal cancer. Methods The candidate components and potential targets of Codonopsis Radix and Hedyotis Diffusae

Herba were screened out by traditional Chinese medicine systematic pharmacological (TCMSP) database, with oral bioavil-
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ability (OB) 230% and drug-like (DL) >18% as the parameters. The human genes corresponding to the medicine target
sites were obtained from Uniprot database, and the genes corresponding to colorectal cancer from Genecard database. String
tool was applied to build the disease—gene target protein—protein interaction (PPI) network, and then construct the compo-
nent—target—disease network. Cytoscape software was used to merge the networks, and the core network for gene were
screened out for GO function analysis and KEGG pathway enrichment analysis. Results A total of 28 active components
were screened out from Codonopsis Radix and Hedyotis Diffusae Herba, and their corresponding targets were 469. A total of
196 human genes were obtained corresponding to the medicine target sites, as well as 8248 genes corresponding to colorec-
tal cancer, 63 intersections of drug gene and disease gene, 63 nodes and 569 connections in the component—target—disease
network. Gene GO function analysis suggested that the related mechanism involved molecular functions, cell components
and biological process, and that colorectal cancer might be related to the regulation of proliferation of smooth muscle and
epithelial cell, DNA binding transcription factor activity, blood circulation and response to nutrient levels, etc. Gene KEGG
pathway enrichment analysis showed that the mechanism of colorectal cancer might be associated with P53 signaling path-
way and PI3K/Akt signaling pathway. Conclusion The possible mechanism of Codonopsis Radix and Hedyotis Diffusae Her-
ba in treating postoperative colorectal cancer may be related to the intervention of P53 signaling pathway and PI3K/Akt sig-
naling pathway by their active components.This study provides a new direction for further study on the potential mechanism
of Codonopsis Radix and Hedyotis Diffusae Herba in treating postoperative colorectal cancer.

Keywords: Codonopsis Radix; Hedyotis Diffusae Herba; Network pharmacology; Postoperative colorectal cancer; P53

signaling pathway; PI3K—Akt signaling pathway
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Tab. 1 The information of 486 candidate compounds in Codonopsis Radix and Hedyotis Diftusae Herba
Medicine Mol ID Molecule Name OB/% DL  Target Amount
e MOL001006 poriferasta—7 ,22E~dien-3beta—ol 42.98 0.76 3
MOL002140 perlolyrine 6595 0.27 4
MOL002879 diop 4359  0.39 3
MOL003036 ZINC03978781 43.83  0.76 3
MOL000449 stigmasterol 43.83  0.76 31
MOL003896 7-Methoxy—2-methyl isoflavone 42.56 0.2 43
MOL004355 spinasterol 4298 0.76
MOL004492 chrysanthemaxanthin 38.72  0.58 0
MOLO005321 frutinone A 65.9 0.34 16
MOL000006 luteolin 36.16  0.25 57
MOL006554 taraxerol 38.4 0.77
MOLO006774 stigmast—7—enol 37.42  0.75
MOLO007059 3-beta—Hydroxymethyllenetanshiquinone 32.16 041 17
MOL007514 methyl icosa—11, 14~dienoate 39.67 0.23 1
MOL008391 Salpha—Stigmastan—3, 6—dione 33.12  0.79
MOLO008393 7-(beta—Xylosyl ) cephalomannine_qt 38.33  0.29
MOLO008397 daturilin 50.37  0.77 1
MOL008400 glycitein 50.48 0.24 23
MOL008406 spinoside A 39.97 0.4
MOLO008407 (8S,9S,10R,13R,14S,17R)-17-[ (E,2R,5S)-5-ethyl-6- 454 0.76
methylhept—3—en—2—yl]—10 , 13—dimethyl-1,2,4,7,8,9,11,12,
14,15,16, 17-dodecahydrocyclopenta[ a phenanthren—3-one
MOLO008411 11-Hydroxyrankinidine 40 0.66 4
HAEIEHH MOL000098 quercetin 46.43 0.8 154
MOLO000358 beta—sitosterol 3691 0.75 38
MOL000449 stigmasterol 43.83  0.76 31
MOLO001646 2 ,3—dimethoxy—6-methyanthraquinone 3486 0.26
MOL001659 poriferasterol 43.83  0.76
MOLO001663  (4aS,6aR,6aS,6bR,8aR, 10R, 12aR, 14bS)-10-hydroxy-2,2, 32.03  0.76
6a,6b,9,9,12a-heptamethyl-1,3,4,5,6,6a,7,8,8a,10,11,
12,13, 14b—tetradecahydropicene—4a—carboxylic acid
MOL001670 2-methoxy—3-methyl-9, 10—anthraquinone 37.83  0.21 31
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T BT T2, L s R DG E B, p53 5 S I R
PI3K-Akt {5 5 i J% 55 Al G855 p53 .CASP3 . PKB/Akt
PI3K . TGFBR Il 54 g AHOC (141 8141 9) .

3 T

B A LT T B 9 AT

7SR R G N ) g g AR TR
PR AR XSS R 0B R AR . P e
WEGEHE 0, 45 B %) K o2 B E R T AT R
JO P 7y 1 PR 2% e [ A, SCf A I LA 7
Zaal LS N BHF A A K e

S5 H Y UG AR TR SR OIER, R
FATIR VA YE TR , CFEO L, SR 1T 2345 5%
N I AT AT 45 AR B R, BOER
B IR NAE IE AN S AR S A R
FaREME LITH EE o 5 I DR A s A AR B 2 B
B, AW, SRR K, G R MR i &
FEERS' ™ FHOCSCIRAR A , T 25 76 Db R e M iR 7
o P M AR RS B R e AR K
SEAEAS R i G 7 AT bR A L B A A O
I R G B R TR SR IR L TR MR R R RN
8 (I KR Kb AT R RIE R A5 O TR R A
HEIMEH

EN SRR e NP A G R L
VR AT I 45 25 BRI 5T, 48 TCMSP K &R H AH 56
LAY, EEALHE N e FEAE R A H T
WR ORBRE MR T B B4 SRR 2
ZAL S BEAE RS R TR R FEPLAS
VR 2 BTG R A3 o 3 3 A A 2 W B — 0 g S
PRl =i PPLIM 2%, 2 BALA 63479 i, 569 1 %4k,

M2 “MA-giuied £ 5 545 A W i PPLI 4
Fig. 2 PPI network of Codonopsis Radix—Hedyotis Diffusae Herba and colorectal cancer
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Fig. 3 Drug-target interaction network of Codonopsis Radix—Hedyotis Diffusae Herba
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Tab. 2 The hub genes of Codonopsis Radix—Hedyotis Diffusae Herba and colorectal cancer (Top 10)

Node Name MCC DMNC MNC Degree EPC Bottle Neck
GABRA1 1 0 1 1 1.416 1
CHRNA7 0.259 31 5 5 2.684 1

XDH 2 0.307 79 2 2 3.177 1
DPP4 403 920 0.814 47 11 11 9.206 1
SLC6A2 14 0.388 96 5 5 2.332 1
PLAU 5.19x10° 0.970 76 13 13 10.484 1
SLC6A3 38 0.402 46 7 3.769 2
GSTP1 847 0.6123 8 7.858 3
ADHI1C 2 0 1 1.75 1
ACHE 270 0.439 18 14 14 6.99 3
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Fig. 5 Results of GO enrichment analysis for cellular components (Top 19)

7

KB, 56 S AAERE T RERS UGS B n] e W I p53 %%ﬁ?ﬁ%ﬁ%ﬁ*ﬁ%%ﬁé 1 pS3 {5 5 3 i A

55l PISK-Akt 5 Sl B% 45 . Wl hitp:/iwww.  PI3K-Akt {5 510 B% %5 & 05 5 10 #% , il AE 5 ps53.
kegg jpAfi AT M RBE M, IR T %S (A4E PKB/Akt P13k .CASP3  TGFBR I %5 S AH 56

=713 -



JifRE 242 2021 4F 12 A4 11 555 6 1)
Anti—tumor Pharmacy, December 2021, Vol. 11, No.6

Enrichment GO

response to oxygen levels
response to steroid hormone

reproductive structure development

reproductive system development-
response to antibiotic{

blood circulation §

aging
response to oxidative stress
response to nutrient levels o
response to peptide
regulation of protein serine/threonine kinase activity 1
muscle cell proliferation
response to lipopolysaccharide 1
cellular response to drug 4
regulation of epithelial cell proliferation -
regulation of DNA binding transcription factor activity -
epithelial cell proliferation
response to radiation
response to acid chemicalq
regulation of neurotransmitter levels
regulation of smooth muscle cell proliferation -
response to reactive oxygen species
extrinsic apoptotic signaling pathway -
response to alcohol
neurotransmitter biosynthetic process 4
regulation of tube diameter-
regulation of blood vessel diameter-
regulation of blood vessel size
regulation of blood pressure
female sex differentiation - °

[e]
o
<
2

eooo

( 1}
g B
: & i

o

15 0.20 0.25
GeneRatio

He6 A4itAlCoE 4R (Ar304L)

Fig. 6 Results of GO enrichment analysis for biological process (Top 30)
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