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Abstract: Objective To summarize the medication rules and properties of traditional Chinese medicine (TCM) formulas in treating
colon cancer and explore their mechanisms of action through data mining, network pharmacology, and molecular docking techniques.
The results were verified through experiments. Methods Relevant clinical research literature on TCM formulas for treating colon
cancer was retrieved from databases such as CNKI, Wanfang Data Knowledge Service Platform, VIP Chinese Journal Service Platform,
PubMed, and Web of Science. After screening based on inclusion and exclusion criteria and removing duplicates, a set of effective
TCM formulas for treating colon cancer was constructed. The frequency, efficacy, taste, and meridian tropism of the herbs were mined,
and association rule analysis and cluster analysis were conducted using SPSS Modeler 18.0 and SPSS Statistics 27.0 to obtain core
herb combinations. Active components and target proteins were retrieved from the TCMSP database, and disease targets were retrieved
from GeneCards, OMIM, and TTD databases. The intersection targets of drugs and colon cancer were obtained using the Venny 2.1.0
platform, and a protein-protein interaction (PPI) network was constructed using the STRING database. A “drug-component-target”
visualization network was established using Cytoscape software, and Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) enrichment analyses were performed using the DAVID online analysis platform. Molecular docking and
visualization were conducted using the CB-Dock?2 platform. Finally, the effects of active components on cell proliferation were detected
by CCK-8 assay; the effects on cell cycle were detected by flow cytometry; And the effects on the expression of key protein target
molecules were detected by real-time fluorescence quantitative PCR (qQRT-PCR). Results A total of 87 prescriptions were included,
containing 194 TCM herbs. Among them, Atractylodes macrocephala, Poria cocos, Astragalus membranaceus, Codonopsis pilosula,
and Coicis Semen were frequently used. The main efficacy of the herbs was tonifying, promoting diuresis and eliminating dampness,
and clearing heat. The nature of the herbs was mainly warm and neutral, and the taste was mainly sweet, bitter, and pungent, mainly
affecting the spleen, lung, and stomach meridians. Association rule analysis yielded 64 drug combinations, and cluster analysis
identified four categories of TCM herbs. The intersection targets of the core herbs Atractylodes macrocephala, Poria cocos, Astragalus
membranaceus, Codonopsis pilosula, and Coicis Semen and colon cancer were 131, with core targets including tumor protein 53
(TP53), serine/threonine kinase 1 (AKT1), Jun proto-oncogene (JUN), etc. The core components were quercetin, luteolin, kaempferol,
etc., mainly involving cancer pathways, interleukin-17, PI3K-Akt, AGE-RAGE signaling pathways, etc. Molecular docking revealed
good binding activity between core components and core targets, with the highest binding strength between JUN and quercetin.
Experimental studies showed that quercetin could inhibit the proliferation of colon cancer HT-29 cells, arrest their cell cycle, and
suppress the expression level of the JUN gene. Conclusion This study summarized the medication rules of TCM formulas in treating
colon cancer. Multi-dimensional data mining analysis confirmed that most TCM prescriptions for treating colon cancer have the
characteristics of tonifying the spleen and ¢i, nourishing the liver and kidney, and promoting blood circulation and removing blood
stasis. The key active components quercetin, luteolin, and kaempferol mainly act on colon cancer targets such as TP53, AKT1, and
JUN. Further experiments indicated that quercetin is a potential candidate compound for treating colon cancer.
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Table 1 High-frequency traditional Chinese medicine

frequency
] AR ATZR /%
SN 54 5.60
R 52 5.39
R 51 5.28
W 45 4.66
B 38 3.94
e 35 3.63
IR 34 3.52
R 31 321
A 24 2.49
K 23 2.38
A 18 1.87
AR 17 1.76
S B 15 1.55
NS~ 15 1.55
= 14 1.45
B4 14 1.45
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LT 12 1.24
KA 12 1.24
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] 10 1.04
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Table 2 Efficacy of high-frequency traditional Chinese

medicine
IR BRI AR/ Y%
B 331 61.52
FKBURZ 90 16.73
Mg Tl 52 9.67
AR 31 5.76
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AR 112 PRty 24 10 1.86
WE AL 2 10 1.86
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5 500
300 400
5 300
2 P 2 200
100 100
0 1]
bt
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Fig. 1 Radar chart of properties, flavor and channel tropism of traditional Chinese medicine
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Table 3 High-frequency traditional Chinese medicine

association rules analysis

Ji5 Tt Hi T EEEE%  BASE% Wi
AR HEHRE 36.05 80.66 1.28
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AR HEA+EE 29.07 80.00 1.27
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WE AflEE+AAR 2558 86.36 1.46
RE BRI+ ER 25.58 81.82 1.35
AR BEU+HE 25.58 81.82 1.30
AR BEUHRE 25.58 81.82 1.30
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Fig.2 High-frequency traditional Chinese medicine

clustering analysis
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Fig. 3 Venn diagram of intersecting targets between active
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Table 4 Active ingredients in “drug-ingredient-target” network

MOL ID Degree TR KR
MOL000098 108 M7 2% (quercetin) IS
MOLO000006 49 AKEEFZE (luteolin) WS
MOL000422 40 1L ZEM) (kaempferol) B
MOLO000354 22 R ZEEK (isorhamnetin) B
MOL000392 22 TERATER (formononetin) B
MOL000449 20 G (stigmasterol) W, B
MOL003896 19 7-HEFE-2-F 3 F 3 (7-methoxy-2-methyl isoflavone) W5
MOL000378 18 7-O-FH: 75 )5 (7-O-methylisomucronulatol) )
MOL008400 17 WEHHE (glycitein) "
MOL000417 17 ER T (calycosin) B
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Fig. 5 PPI network of intersection targets
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Table S Binding energy of molecular docking between key

targets and active ingredients
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it Bz 3R AREF R 1S
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AKTI ~27.588 ~27.588 ~26.752
JUN ~34.694 —33.022 ~33.440
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Fig. 8 Visualization of molecular docking results
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