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Mechanism of Rhizoma Atractylodes Macrocephala in Compatible with Radix Paeoniae Alba in
the Treatment of Irritable Bowel Syndrome Based on Network Pharmacology”

YAN Haidong', MIAO Wenging', XU Qiaoxin®®, ZHANG Zhipeng*, CAI Yanqu’>°( 1. Ward 2 of
Gastrointestinal Surgery, Xianning Central Hospital/the First Affliated Hospital of Hubei University of
Science And Technology, Hubei Xianning 437000, China; 2. School of Traditional Chinese Medicine,
Guangdong Pharmaceutical University, Guangdong Guangzhou 510006, China; 3. Center for New Drug
Research and Development, Guangdong Pharmaceutical University, Guangdong Guangzhou 510006,
China; 4. College of Pharmacy, Hubei University of Science and Technology, Hubei Xianning 437100,
Chine; 5. Key Laboratory of Modern Chinese Medicine, Provincial Education Department of
Guangdong, Guangdong Guangzhou 510006, China; 6. Laboratory of Traditional Chinese Medicine
Preparations ( Level Il ) , State Administration of Traditional Chinese Medicine, Guangdong Guangzhou
510006, China)

ABSTRACT OBJECTIVE: To analyze the potential mechanism of rhizoma atractylodes macrocephala in compatible
with radix paeoniae alba in the treatment of irritable bowel syndrome (IBS) based on network pharmacology.
METHODS: The Traditional Chinese Medicine System Pharmacology Database and Analysis Platform ( TCMSP ) was
retrieved for the chemical components and effect targets of rhizoma atractylodes macrocephala and radix paeoniae alba,
and the genes corresponding to the targets were queried by Uniprot database, the IBS disease targets were obtained
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through GeneCards database, disease-related genes and mutation loci database and therapeutic target database. Wayne
intersection analysis was performed on drug pair action target genes and disease targets, the Cytoscape 3. 7. 2 software
was adopted to construct a “drug pair-active component-effect target” network and the String database was used to
analyze protein-protein interactions. Meanwhile, the gene ontology (GO) functional enrichment analysis and the Kyoto
encyclopedia of genes and genomes ( KEGG) pathway enrichment analysis were performed by using the Metascape
database platform. RESULTS: Through screening, totally 20 kinds of active components corresponding to 89 potential
effect targets were obtained from the rhizoma atractylodes macrocephala-radix paeoniae alba pair; 1 774 disease targets
were obtained by IBS after de-duplication, and 55 intersecting targets existed after comparison. Among them, 20 kinds
of major active components, including kaempferol, 38-acetoxy, B-sitosterol, catechin, 8B-ethoxy atractylolactone Il ,
paeoniflorin and sitosterol, might act on IBS through 55 potential key targets, including AKT1, IL-6, TNF, PTGS2,
JUN, CAT and CASP3. Totally 47 GO items were obtained from GO functional enrichment analysis( P <0.01), of
which 20 items were biological process, 9 items were cell constituent, 18 items were molecular function, mainly
involving toxic substance stress response, blood circulation, reactive oxygen metabolic process and xenobiotic stress
response. Totally 15 signaling pathways were obtained from KEGG pathway enrichment analysis (P<0. 01) , including
AGE- RAGE signaling pathway, calcium signaling pathway and HIF-1 signaling pathway in diabetic complications.
CONCLUSIONS; The network pharmacological analysis revealed that the potentially active components of rhizoma
atractylodes macrocephala-radix paeoniae alba pair including kaempferol, paeoniflorin, 8B-ethoxylated atractylolactone

IT and B-sitosterol mainly plays the therapeutic role in the treatment of IBS by regulating the AGE-RAGE signaling

pathway, calcium signaling pathway and other mechanisms of action.
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Tab 1 Screening of active components of drug pair of rhizoma atractylodes macrocephala and radix paeoniae alba

M MOLID %% e 0B/% DL

FIA  MOL000022 73 14-acetyl-12-senecioyl-2E , 87, 10E-atractylentriol 63.37  0.30
MOL000020 71 12-senecioyl-2E 8K, 10E-atractylentriol 62.40 0.22
MOL000021 72 14-acetyl-12-senecioyl-2E , 8K, 10E-atractylentriol 60.31  0.31
MOL000049 76 3B-acetoxyatractylone 54.07  0.22
MOL000028 74 a-Amyrin 39.51 076
MOL000033 A (38,88,98,10R, 13R, 14S,17R ) -10, 13-dimethyl-17-[ (2R, 58) -5-propan-2-yloctan-2-y1]-2,3,4,7,8,9,11,12,14,15,16,17- 36.23  0.78

dodecahydro-1H-cyclopenta[ a ] phenanthren-3-ol

MOL000072 Al 8B-ethoxy atractylenolide Il 35.95  0.21

HA7 MOL001918 2 paeoniflorgenone 87.59 0.37
MOL001925 S6 paeoniflorin_gt 68.18  0.40
MOL001928 S7 albiflorin_qt 66.64  0.33
MOL001910 S1 11alpha, 12alpha-epoxy-3beta-23-dihydroxy-30-norolean-20-en-28 , 12beta-olide 64.77  0.38
MOL000211 89 Mairin 55.38  0.78
MOL000492  SI13 (+)-catechin 5483 0.24
MOL001924 S5 paeoniflorin 53.87  0.79
MOL001921 4 Lactiflorin 49.12 0.80
MOL001919 S3 (3S,5R,8R,9R, 108, 14S) -3, 17-dihydroxy-4,4,8,10, 14-pentamethyl-2,3,5 6,7, 9-hexahydro-1H-cyclopenta[ a | phenanthrene-15 , 16-dione 43.56 0.53
MOL000422 S12 kaempferol 41.88  0.24
MOL000358  S10 beta-sitosterol 3691 0.75
MOL000359 S11 sitosterol 36.91 0.75
MOL001930 S8 benzoyl paeoniflorin 3127 0.75
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Fig 3 Network analysis of protein-protein interaction of key targets of drug pair of rhizoma atractylodes

macrocephala and radix paeoniae alba
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Fig 4 GO functional enrichment analysis on key targets of drug pair of rhizoma atractylodes macrocephala

and radix paeoniae alba in the treatment of IBS
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ko04933: AGE-RAGE signaling pathway in diabetic complications
hsa05200: Pathways in cancer

ko05418: Fluid shear stress and atherosclerosis
ko04020: Calcium signaling pathway
hsa01524: Platinum drug resistance

hsa04066: HIF-1 signaling pathway

hsa05204: Chemical carcinogenesis

hsa04915: Estrogen signaling pathway
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ko04022: cGMP-PKG signaling pathway
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Fig 5 KEGG pathway enrichment analysis on key targets of drug pair of rhizoma atractylodes

macrocephala and radix paeoniae alba in the treatment of IBS
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