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Molecular Mechanism of Iphigenia Indica in the Treatment of Breast Cancer Based on Network
Pharmacology*

FANG Liyuan', FENG Xue®, LI Huijie’, WANG Zhipeng’, LI Xiurong’( 1. First College of Clinical
Medicine, Shandong University of Traditional Chinese Medicine, Shandong Jinan 250014, China;
2. Dept. of Intensive Care Unit, the Affiliated Hospital of Shandong University of Traditional Chinese
Medicine, Shandong Jinan 250014, China; 3. Dept. of Oncology, the Affiliated Hospital of Shandong
University of Traditional Chinese Medicine, Shandong Jinan 250014, China)

ABSTRACT OBJECTIVE: To explore the molecular mechanism of iphigenia indica in the treatment of breast cancer
based on network pharmacology molecular docking. METHODS:; The active components and their targets of iphigenia
indica were collected from traditional Chinese medicine systems pharmacology database and analysis platform
(TCMSP). The database of breast cancer target was established by GeneCards, online mendelian inheritance in man
(OMIM) and comparative toxicogenomics database (CTD ), and the intersection target of iphigenia indica in the
treatment of breast cancer was obtained. Cytoscape Version 3. 7. 1 software and STRING database were used to draw
the network diagram of “iphigenia indica-active ingredients-targets” and protein-protein interaction ( PPI). Kyoto
encyclopedia of genes and genomes ( KEGG ) pathway enrichment analysis and gene ontology ( GO ) functional
enrichment analysis were performed by using R language package. Molecular docking was used to explore the
interaction between active ingredients and core targets. Cell experiments were carried out to prove the inhibitory effect
of the decoction on the proliferation of breast cancer cells. RESULTS; There were 3 active ingredients and 70 targets in

iphigenia indica, including 364 targets in breast cancer. There were 14 targets in the intersection of iphigenia indica
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and breast cancer targets. Stigmasterol and beta-sitosterol were the most important ingredients of traditional Chinese
medicine. The key targets were PTGS2, JUN, ESR1 and NOS3. Go analysis and KEGG enrichment analysis showed
that 475 GO pathways and 23 KEGG pathways were screened out, mainly related to cancer pathway and estrogen

signaling pathway. The results of molecular docking indicated that there was good binding energy between the

compound and the target. Cell experiments confirmed that iphigenia indica has significant anti-tumor effect on breast

cancer. CONCLUSIONS: Iphigenia indica has the characteristics of multi-component, multi-target and multi-channel

in the treatment of breast cancer, which can provide more references for clinical application.
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Tab 1 Active ingredients of iphigenia indica

5 sy 0B/% DL
MOL000358 beta-sitosterol 36.91 0.75
MOL000449 stigmasterol 43.83 0.76
MOL007991 2-methoxy-9, 10-dihydrophenanthrene-4, 5-diol 44.97 0.18
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Fig 1 Network diagram of “iphigenia indica-active ingredients-targets”
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Fig 5 GO function enrichment analysis of biological process
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Fig 6 GO function enrichment analysis of cell component
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Fig 7 GO function enrichment analysis of molecular function
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Tab 2 Result of molecular docking
ot S/ (k)/mol)
PTGS2 JUN ESRI NOS3

beta-sitosterol -29.30 -25.95 -30.14 -25.12
stigmasterol -33.49 -29.30 -29.72 -34.32

A. PTGS2;B. JUN;C. ESR1;D. NOS3
A.PTGS2;B. JUN;C. ESR1;D. NOS3
9 B-AHEESHINS FIE
Fig 9 Molecular docking of beta-sitosterol with targets
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A.PTGS2;B. JUN;C. ESR1;D. NOS3
A.PTGS2;B. JUN;C. ESR1;D. NOS3
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Fig 10 Molecular docking of stigmasterol with targets
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Tab 3 Effects of water extract of iphigenia indica on

proliferation of breast cancer cells (x+s, n=96)

40 itk E/ (mg/ml) MIT ff RMAEFR/ %
AR — 0.421 50.048 9 100.00
g KR A 4 90 0.367 8+0.043 5 9.25
LR R K A B 41 180 0.332 60.061 8 ** 80. 16
WKL C 4l 360 0.274 620.035 7™ 65.58
WA HK AR D 4 720 0. 102 3£0.001 5 30. 15

T AR, TP<0. 05
Note: vs. the control group, *P<0.05
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